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exarrpl e 2- dlalkglbnydma;\ fwekain)ﬂle a- ammmbeﬁmnmme, ggmz kyeth@nm nes, 15

3 OX r
e e yl';%%imgef,or exarrpl e

“for exarrpl emmle °f m?at Ifﬁél' hydroxy )

: X =d aLe ye

15 di cloh ,Q‘B 3r' l{@?fgg gmﬂgo RZacs JNCE iEvlericainines,

N, N .- di"benky @&1 ylaﬁ s, RorSeRapie SN Qlibeh m@rneda:ﬁiﬁetype for

exanpl e pyr |auti adsp bam |0f ﬂhd pyrshrsrtmufongiampb pya@nmmllldlmorgainplmevast h ani on
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(0. 0008 35 againshig éﬁ; 1cﬂ° f% Afor ex g@ ité°§fa|"!§| ns
Escheri chi a gl:‘hll‘ltt ion gan ci y;hgmgi 51) 'té/'%o' n vi VO for
exanpl e in wmHghg ( Gor Vel 130 mﬁa N ofl | Streig a¢rasol he dosage
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50 physi ol ogi cal | y detachabl e group, of the formula (A) or salts,
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unsubst t ut e ?‘ mﬁ@baﬂ%n X$brm hlbm:w g;h a, 8oror substituted
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nonosubst i ta@réqnoybrordm smishtthet uﬂred Ef bonb'bm alsq seitmesul E&onyl oxy,
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/603, 579 %gaﬁrg'azz'r°’%@3%ar$edér eI e ol 13 8 - aza

-bi cycl of 3s12ch1 ‘agt met8 oxyny thosyed rgnr]enhaxsmei:lmx arabnyin esterified :
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or azati cy IoE\' eﬁ ICOQBQH'? &foatz rI| Fg\a‘%edl bi%ﬁﬁ‘]‘q @ec 5(2 -yl
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and in which funGFfb P S i fieerasbe Por a
reactive der| vat W,énbiﬁa gﬁggﬂ 'if@@g;{?ﬁn ol,:'q {'Q?%{ﬁ‘, °t° Wah @ \"

6- am nopenam der iwt#fhil tﬂedeffmtioh&f ftiger fiR4l. proliddts, a ¥ésultiag k mpouniﬁ of. formula Lis ®
1, 603, 979 converted: into another compound of formula l,gamrxédpplrpﬁea esuiigno group :

s in afreegpr prUTREStEomIs it SeRdRopts, Gfe‘sogg;"m 02fiks o TneRbARCt €0
car boxyl or WIthxﬂrardmefaaliue@emauwsgamr&maa QOB Huiand! | N a
resul ting corrpoumdh;ch\medqfnnd Bipwer r]: -denot-es -protected car boxlé -t he

protected -car boxxl dF%VaEI!n %}i’éy’ﬁ"%ﬁf’f'ﬁ‘ﬂﬂl sa“f‘l‘%éeft?éﬁ' byl ra€ﬁ1r§°for a - v
car boxyl group 5 a i %.'PAVEi ol ogi cal I'y det.achable group,
and/or, if ldesi red- prot ect ed functlonchgx-auw present are cqmmerted ih¥o

thefreefunctlonal L up b" he definition f theflnal

pr OdUCt S, a resuI‘ és g%l'ﬁ) £ W&ﬁn y pr gct%l Gﬁrﬁ,‘ﬁ’]@ ﬁﬂ; cl‘:i)l ot her .
conmpound of for Rrine, ofil Elkoxly w bsti@utécﬁ ubdtided 6‘& Hileloﬂ r | soners.
I's convrt ed i nt o atkloky e gm,lsmhrmmhlpnﬂ@ in- partlcular nﬁﬂ@ﬁﬁreﬂedy oelxotydoxys for use

with the 6-8ni nogah Frva\lqh h'ewnez cshq onefrréd'fgnﬁggqneact e
der vati ves of adk ﬁ%ﬁdﬁ A .9 zma"m;, e

defi ned bel ow. Remﬁéthyx-@h eliawaidlcmeerﬂn tt general formula -

Il dre, for exanpleln koo mrﬁh@f ¢ h gen, espem&err]

(g s bﬁf‘%ﬁéﬁa‘ S ko ?‘,ﬁﬁ% B i Eﬁ@% P

functi onal grOUps .. rkiffes/o ra’&ﬁ cdmi,oﬁimsoﬂhefo%a mareaé.ﬂmhmaprarlly
protected, Y is lhalidsgefithedomaida al |y chI orine; or | ower al koxy which is
unsubstltut ed or substituted by ph %iCHl 4 koxy or hal ogen, such as - ‘
chlori ne, I n partlcul ar .met hoxy, XYy - Of. enzyI oxy, 20 . and.Z is.

hal ogen,' s¥ch awhichlcar alwebe rbgwdndraefommamdddnhd;deoof théformula Bp-CH(Hal),.cal 3 an
20 al kyl ating agémd asqalpd#ing|apent gddusisphithe formylt phat e radi cal, such as a
mononet hyl -. sul phat € "or nonoet hyl - mLchal@_Aﬁ@hzaal a dial kyI - phosphat e
radi cal , such as_the di net hyI phosphate radical, or the tetrafl. uoborate
radical. In conp l!wa&t! inndi abovE |and espeiglly as. defined ahovey rrl!a#ftr
copecral 1y'2e  EORIAN S AT R o

et hoxy, and |s,ﬂoaoa§y1 UIpHa @{ad.cg al ogen, espeC|aI or| e and a?
the netho- or etho- Ruicphemmvatads ofd forrﬂnedmrrthdfoemmp efsthe)formtxlarll arag
conpounds of : t he farcipmple: alsoformamidecicatplion fumanide ithiezce@hs of the fowtukil-a [err)
30 whi ch can al so be regarded as formguige dihalides of the formula
Rlerr] = 30 and also al kyl ati ng agent .adducts of the forrrula [err] in
which Rlerr] is as defined above anRBr- ecially. as defined aldB8bk for
preferred radicals [err] is halogen, esp Y chlorine, Ak is nethoxy or
ethoxy and Z is 35 hal ogen, such as chiorine, bromine or iodine, and

al so t he nostonet iy whivh| Rhatde Xopre 85dﬂfnemebdvylanﬂuMphatlwerrazlkytaslvhnclReact I ve
derivatives offa ;nﬁg%y e ar ybstituieddtydialoasn, hﬂn&korﬂwrﬁlés?wsaecwly eyl for
exanple, also fo B QhittisnaPlrohdiGnidar nul a
[err] 40 N iy ®8 pﬂcgfﬁrli?ﬁo%&ggfecaa&e hﬁﬁi"ﬁm&ﬁ Eé‘r | oner
al kyl, whic#f i s desired. 40 unsubstituted or substltut ed by aI ogen phenys or
| ower al koxy, es T% th ﬁﬁgl bugﬁlb%u f?l!;tag? unlger '1:5;?1%? cﬁﬁ et or mul a
I[la or I1b any f tddr}ga g"e(}’eggf S8 %0" xlam ié’e,,ﬁ‘r adi cal

Rlerr] cant errpomrmdx?/ fﬁenl qeugseBiiftah, 2,056 smleaassan 404,587 and 2,530,299 and
also in Japanese Publlshed Spec:ﬁcatlon 039958/1976 (Derwent No. 89393 X/48). .50
The carboxyl, amino and hydroxyl protecting groups which can be used in the .
starting compounds, for example those of the formulae Ila, b and I, are known
and described in numerous patent specifications, for example in those mentioned



45 desired.
45 The starting conpounds of the formula Il in which Rerr] is a free
carboxyl group, an esterified carboxyl groupsplittable under physiological
conditions or a protected carboxylgroup-are known and have been descri bed,
- for exanple, in German ffenl egungsschriften 2, 055,531, 2,123,111, 3
2,404,587 and 2,530,299 and 50 = .also in Japanese Publlshed SpeC|f”
- 039958/ 1976 (Dervvent No. 89393 )(/48) so The carboxyl, am no and
protechi ng groups whi ch can be uskeb3jorg t he starting corrpounds f op - ex
those of T NghdveblIaw. FIMcOrhit D PRdtetting Grous @ OFRAWTIRRAGSE Plehb@ed | N nuner ous
pat ent specPfesss New ok, NfYo, 198X Ay aampleidfmmomeqtmglgdups ar iven .
1, 603, 79 in chapter 2; of hydroxyl protectmg groups are given in chapg:r BF orqﬂ J. W E.
berre BRSO e e t’?‘hamrﬁss Ny Yor k,
>, 1973. Paihidss" ﬁm&ﬁm esc mi€ Riess) 19865 Offof eaimply gl.ven in chapter

2, of hydrox'é QSPM‘F rmmvsRan@ fkmrmatprlédha @rmlaalﬁdsef car boxyl

d

pr ot ect ! g GERTRLESHRAT T Y pﬁt‘“ﬁ?ﬁ
ride. . - tab rotec s are also mantlgped in E

publi ggti onap
Schroder and LAnbdasly Epﬁheble eSteffizgdt Cateayl, noob usyefoil. exaﬁmﬂdeanlqweﬁr ess, 1965,

ot A mﬁ?ﬁ&f;%%&%&ﬁ?@aﬁ%ﬁ&@ﬁ R o o e

physi gkogi calbkt)tu &, fonCelx leb eHallgT, sich apeﬂt-myl phenydhyérasyl, kyw&pl i tisable

esterified epyyosydh. hoxy; aa eranmxy oswoh jag pheryloxy ho an . 10
anhy dride. . unsubstituted Or su stxtuted for example by ower alkox , such as met oxy,

arylcarbo o 1 which i unsu txtute or substituted for exampl
10 An easi | JIaih B brtay o o BatglamEno, footepal e, a | ower
al koxyear bo plythalxdcqucbr suss:uphmhersabﬂ gpbsmkmtsmemrddl;ablvm %a{ppsummf i n e

a-posi tion ‘A‘Y“é °¥V° iy HRUeTRS. t he
ARG S

RS }OE -carbocyclic

aryl, such asmpleah me, ANdSA suchitad al@ﬁnﬂl&vxdualchlsﬂb&ﬁ'l tuted, for

exarrpIZé by bromse eanjepdily bswemveasd toeloﬂme Settpa&tn ﬂ%ﬁ( b, |oger 15
!'

al koxy, sucﬁb %ﬂg’l{)‘ ‘,’Z:t{'m lemuf,f | oxy which is
le

unsubsti t ut egt.-Qwes Wikg f&pgﬁg,p s,gch as net hoxy
~aryl carbom;bbt;tutsdumhhamebﬂ ,stwh nz 4-me|tl3u hzylmt4eutrahen Mbstituted, for

“exanpl® by H@huglastiy, edomt&l Rhepvb Fadi mcmiy ¥uch &
. Ea{bﬁ‘a .éet ol ‘mfsﬂ? b Sk
l

substit uent sisar phe 1dmeanab§)(36bshtu&ld f the eratiicale

al koxycar bo F‘—‘l ) yriemyfloxyh H!;th!btltuents this
gr oup ¥an cg%; e
whi ch are p '

e?ﬁ sﬁﬁﬁ)ﬁi}% ég%;? mﬁ a?%px;tca? bom/i5

group, are tw;htogsm,yl 12€b|ro e2-videtini.ne, brom ne or |od| ne and i n such

T adl Ca > an Icpﬁlfkox n. F"g xl;lﬂé‘v};le(?lllet ? enﬁesdltlgi 18 refer%arc ?58 (-] % Onver t ed
toio ne bedrob cfhlﬁ/o §Q'olae aﬁo ? 8 Y P ?g is way.
- Exanpl es of sunhaia r t&warcaad Sktrlawefg e sﬂfbxyhs‘f ﬁ&iﬂyﬁm&ntloned

substi t ut edcarbonyhmd akmthwhedrry awéror )e aal ﬂa tigy atho. tert. -Iovver
x{!‘
e

al kyl , ,f or eg e for%fa r‘% ﬂ&an be5
subst. | Fut edsdbght It]@@g 1t te hph 1pha enzyf or

4-nitrobenz dwals 3ﬁhch as cy eny w alE)ﬂ,nad?IEalﬁiJ&Eérlﬁeﬂlt ed in the

phenyl rad| Fgﬁ%’za 7$ sf:lvzel':ﬁk 4%\?&6 asmeme retlfoes)', ?@re met hoxy,
such s gyd al so
tris - (p -tr g«m rtﬁt rpowcz&ﬁ :t:gﬁ‘&rm rex Whl ch can be
substi tut edfqrnex{atmelcmrsyi mqtmdhﬂ!iall ewer egljoaxyil elr al hﬂmo—sn kfyxy, such as bis
- (4 - met gy an cilresmethoxymehylail, °f35-'°W°f alsHests exH for-grample: téain” be

subst i gsut ed,” & et cRdd %Mylré?éuﬁg@@an S ASartbagl eE’tEﬁﬁga by a phamy Phenggeyl, and
al so cyanorrwh 1I condaxam | substinenBt piphiding UL | egwﬁﬁ atioin T Radizels hy| or

succi nyl i m ﬂeg e polarisatipm pig gﬁ}%@ﬂ» ©f apdottraq A2, 2,2 -
trichl oroet §Hf" fé{gﬂﬁ lsl%{%s G pr°ffﬁtr"igr$g?“ﬁﬂf’§§“b n*easi |y

splittebl e estsrﬂ. e @ay fo¥erled Garb nﬁarsuﬁ&tﬁ&yaebcﬂ;yﬁﬁbsmuted by. 60
cycl oal koxyemsatigrad ica! rf amplchythhlrmatsmnao ned gbave onth regagdriesibyt abl y a bri dge

head 40 caf ;ggﬁ ;ﬁl ggéﬂ ﬁh ’br%% Befeian Pé??ﬂhiﬂe'é‘ﬁcai‘%li'arﬁéhtslﬁh Fur t her
protected ca bteddé Iarvﬂ..&rgaﬁntﬁe airhydfoaayanhwndst@nnyl oXy-

car bongsl r apliefeedbly. mm ecterified phodphorﬂomgﬂmmrommx ahply a @.0’phat i 65

hydr ocar bon radi cals, such as. |ower alkyl, for exanple nethyl, ethyl,
‘propyl or butyl or tert.- 45 butyl, or hal ogeno- | ower aIkyI for
exanpl e chl oronmet hyl or 2-chl oroet hyl, and al so 45 substituted ar

unsubsti tuted cycl oal i phati c, aromatic or aral i phatic hydrocarbon radicals,
-such as cycl oal kyl, phenyl or phenyl-lower. alkyl, and also etherified
hydr oxyl groups, for exanple Iomer alkoxy, such as net hoxy or ethoxy,

.

"m




50 exanpl es of such- carboxyl protecting groups are tri-I|ower

al kyl -silyl, for exanple 50 trinethylsilyl or tert.-butyldinethylsilyl,
tri-lower alkyl silyl substituted by phenyl,. for exanple
trHyt=drmetrhyrsiTyl, |ower al koxy-|ower alkyl-hal ogeno-silyl, for exanple
chl oro- met hoxynethyl sil'yl, or tri-lower alkyl-stannyl, for exanple tri-n-’
but yl s_t‘nyl 55 - A protected carboxyl group Rlerr] can -also be a

carboxfl Jesterified by a phenyl -55 radical containing substituents 10

provi di\i &1 negat | ve pol arisation. RASPEEOs providi na_aﬁ“""uﬁmigvcl

pol ari sat-or—a+e—halogelr,_©s &l oF mahptaﬁyjpmnmruloxw& PYlabl e

radi cal. of thl diphg @h?sghﬁrﬁlgx’}é%rﬁ?@:h orophenyl l?rt(xjt ecgeg adb@uPmdescribed in
British Patent 888 feiﬂg&%&tbpﬁro&pmfm are Ko e D xulﬂirbegéntbw t ably

hich are
protected car beagky ackl oeak] uc ﬁjgm o Sst‘g{;mwmgg@gbs ich 60 - o%ga?ﬂfc
radicals, Jor dx hgb #nd rmaaémaeﬁombmmgw&l aid to silyl

protecting grod . -' - hyISil ﬁﬁﬁcﬂlmmgnonp ‘B% geg,l llﬁatlon No.
851, 576, especipgl ys emmnlr’{m%mxnﬁ S?Q ROEssS 1‘91%?? i prOt‘gg} ed o
car boxyl group aBpementioned Balsia ‘&h BRith e radicabR ool plsafes firate

pref erabl y0a fre W‘Eg@ﬁ"ﬁ d%eﬁg ﬁdl;deaﬁgadmf:%yr°‘§?"t5‘ﬂ?ﬁth°fsb‘?e exanple a
0,0"- - 65

er carboxyl protectmg group. lll d. a]g&@prﬁﬁhry _
di phenyl phosphoryl’me amb@ dﬁ) p(;jl'i\e f°‘§3 o 1hny¢ ‘élr bonyd
group. Pref err ee set9 g &c&%ﬁythmgﬂkﬂs xhy OE det ached

n the wedll'y agithe g%@ amioq:rqnbd:tw'asr ?jﬁ h are.
particularly ge i3 libche 1strwprcfev? tleafe d ”rfgl ‘@fﬂmm M Flllctvmyb for
exanpl e ester ppotegting STOURS AL ?éﬂgsand staﬁmjlgroue%w%{b? by 4p°

B 1t
sol vol ysi s and aryjthio ng r-f B mditlél’fegahwll s ars Yilhods
p-tri net hyl%i IyP'@Pﬁa, vt ﬁs ‘{{e fb‘?fg;%"ﬁ arraéade,fo(;J n British

pricyles
Pat ent Speci fi C@iduma@la@cﬁ?,b d‘a‘ﬁgﬁet?g fe,nrlgaggggtgﬂﬁchﬂ%%m ?00 698 or

in the abovemenlex ﬁntr&ﬂﬁ ldx @ﬂqnvir( '33?3 9 rt & car baxyl
group whi c gmﬁ mlrlxoai ( @Tt lbe 556 peogected 10
in the man or d&,‘ﬁ dx oajdova;ldf zmaarotwl ot ect ed

by the sanme or ibenzeylgxysest l‘;ﬁ fn €& ueagplgjsmml ('lﬁil@ gemhfieTani no

group in a conp @ﬂ o T"iﬁ"e g?ﬁuJ ? ang also a f ggo semondaryo- -
am no gr ougo r)sp}{ Ja@,‘ypgﬁﬁp%mmlchnga Ereer§§§§§1ﬁgE§ ﬂhl-n 0 Jsk&:nﬁedTpound _15 =
of the formul a HampcrramlybrOMFF efo vt ‘ialo‘;}ﬂﬁf p, At an amgégwr p.

tenporarily be fogn,Jd¢ tdted be: 16war radk known in
peg!to i de chgm st rg'a (i unsgsgﬁ;t@m?ﬁ?% chethexy < oxy :p %&T]yoﬁ%r&lasmky 35

det achabl e gni nompam yembxmt KDEIOUP, Sﬁdh" glf '° E&h pSsuctass atiewerf or '
exanpl e, acyl, mplst &) tetl‘ mn acet&loxy gnoﬁy,lo,r nathylfolm of %rea% yI -lower
al kylthio groups? @Q&{’b}é’g f?e?d%f; awoxggmupsuc yc[ahg % y :
organic silyl org &rtnehutlybw@df ds, according to the 40

20 Amino grgups pr Ogﬁ@bﬂ’dm"‘s q’l B A i?mpou sckibablre Geonan ar e ’
am no groups acylna»teet@bnb f h??t %3&2[2@ a4b4m‘7 amdﬂbéﬂﬂ% or 't higcarbonic
acid, for exanpl Offep rtﬁiefpmm1°®‘ fg L itk one
2,126, 266), 6 - rue{.‘{;gwggrtaéregﬂ tharclgmngq > df'b'cﬂl%rrg,y x)gmgaroh* mylineftd. AdBr .
Chem Soc. 92, 2%another, OBSaliy s preser nse oL g o ot

109, 3693 (1976) )prefprab'érpf’dﬁ{;vse‘; ‘L&g,lecmﬁm amkyba,sesa CIHINg gfa“h%/‘m the
2- acyl oxynet hyl b at rggct.eé(wmbmtur@-oftbetﬁlz # g MQM ling do- Org
Chem 41, 2029 ( é‘r)n)xr«)rankwbw PO Fretnd o8 éi Iaﬁn(ﬁﬂ'led'. irﬂdh (generalf or
exanpl e di pisenyl ptwm un?lbe ‘«}:@ eﬁsﬁryLetters 976 3623 reactwe A
hydr oxyl group whg 'ﬁ‘?fy process acgoiiding| to ui!%lv'ﬁ ha 30
tenporarily prot€gRat e@bmfoﬁ?dﬂ taltllﬂ 0 "E?:ﬁ er‘%% ha \Fé' évlo&kli/mwebm“ f | ed

or esterified formhepe rord t eﬁ\mrtmgmm s, ,
as a met hoxyssgr oupﬁlgt n{“.{fzm a,?dfa,ﬁueia&ﬁidnut'ﬂﬂis,ofors@b@m% r aI kox |

y
or lower alkylthid& e formota Ilhalﬁreﬁrhﬁf“‘é ‘” ‘ e" (ney,
met hyl t hi omet hoxy sudhl’as one 6{5he haloggmit ﬁﬁiﬁ}@xue gfnaulp llnpsgeqaltyhe or m
of a 2-oxacycl oaI jPHa "hegﬁk‘?lde eenthap&sdneetqffah ’oxy '
group, or of 6&n a rstﬁf sed Sith An aslvaadetaMTlg

t ?’Y, l:'lﬁron&p
exanpl e an acet yI q.g,y;t,gg Gﬂ]m-est'd‘, sunh tﬁheﬂef r ﬁ{; g%é’ rydcavﬁ axhidalabeal
etherified hydr oxytemwb Fi,ﬁcch \dake afudo gllf
group, for exanpl e hcon::getthe {,){-1 iﬁi@ﬁ%fﬂhefqthohylagqry@p‘anmlowe to réac
process used %or WS preparation of the conpounds, according to the 40
I nvention, of the forrrula 1 is known per se and is described in German



O fenl egungsschriften 2,055,531, 2,123,111, 2,404,587 and 2,530,299. in
this process, formam des or thiofornmamdes, of the formul a 11, or reactive

derivatives thereof, and the conpound of t he formula 111 _are' reacted with
one 45 another., preferably i'n the - “presence of an inert: diluent, Tor
exanple of an inert, 45 preferabl y polar, solvent, and, if necessary,.in

the presence of further reaction- pronoting addrtrves for exanpl e st Ong
organi c_bases, condensing' agents and/or catalysts, at reaction
t enper : n_-80 and +80pasg7¢, preferably in the terrperat

range bel ow fuBB¢rein rsjtu auidl 2aSddBAd 61 thy ok
t enper at ur esmg@pbwag{geusrtp thatfempb@ﬁﬁﬁﬁdn)’theﬂtlxﬁ}n cndsrlﬁ (f ha&)é? %
f5d the compaupds; engording m)t}stlmmon\/\&e ™ Bgné)ut t he

gener al ?gg,, -
pr ocgsss acco 1%.Gt H] eactive derivatives of a formam de
or -thi oforrrmﬁtlthefom? ] &ﬂo%%}“i% %%@gy&%?n%@nﬁfg}% fnam cérrpound

of ®*t he for m""ée;ﬂtq"'i frhefunaiﬁqnergrb
i sol ated or ggl%“ d'YItme;Prbtcctfedomh hdenﬁﬁ rt| ng y
2 am"%qg’ j}ﬁ%ﬁ% #gﬁ‘@# aaesf@ I“é!tCh@upplyThus for
°Hi¥‘§ |

mat eri #l' s, whé Bmidine oﬁa ?
exanpl e, a fasidnforienemme Ottlmfm-hﬁfeﬁwdﬁib RIS Eligh

i r stiObe .
react ed wi tgﬁi‘; 3 ntcorreﬂno:idz Efoi o su g Dating agents
ti 'o@ is

phere and_rn

menti oned b %%:egn El;orf th rle faéktyl elhlemfPréfheed

hal ogel¥of or nﬁlmrthofum (ﬁl ?,‘3 P%‘x g ghosgene
of oxalyl cHH frh if g rorrate |nt presence o‘f oYr ﬂg or &ni ¢
base, 60 Ol’us,ﬁg’iﬂl ﬂcﬁlgiod lg’ﬁe erg{ge%s yi stanmgtcctmpoamkcoemat‘drﬁhlamlaagent known
per se, for oexiad prestnéeSettd gg:r'l‘élﬁ t&yom*necamedt he - :
or t hb- 2'é’ster §r FSSfVenlam whlah:tptbc Ert/iacst‘aeﬁﬂs é"e lvﬁb’éti@r‘ of 20
pent aval ent g f?@t&@s la&th;emnﬂ ngﬁgehtqtreferﬁlil @Eéé‘@l }

di et hyl form Sor op@,atthﬂt %’Qé{%‘f)’s‘ figh ehe Iewisdes xramplerztn)éture 65

vvh| ch cont ai nsTlteheactimhajfrm mﬁgso,gg’ouw%f R Hh A, Ilfa, whkp Lhbocan be al | owed

glated og_l!_as been prepared in sntu with a penam compound of the fc 979
11 fur t her F""fem LA U tsmporaty protention of theifres fukdtionabio ng @an be?
prot ected, base aﬁ USRI PR lex %gﬁ st %‘%ﬂ#&tﬁﬁgwl ﬂ’rmhleﬂatamethcorrpounds used

have 26 evi o §fly:am€(brnntag§oilsm Jbe i‘teen B “%ﬁeﬁfﬁﬁﬁtﬁw ‘ﬂ’gre i nvention,

of th&" for HA urther equlvalent of the base must be use Fi nal | Y,
it is also @@E& & o ) ggpA,‘ ?'c “fﬁ(’) mo l‘medhwe Smtadtlustneng)f th3e0 am nes
5 of t he fompmsasda[neasrgém és s| for éxtum Hys ;;lq(t;_gp(;rms festiagyyi no and/ or
car bo | grft:_i o 10 f!'OPVe estfaree amplktlt Tm may be present
in R err] i PN jﬂ*’ﬁ?exam alsmN N 'aaqﬁa-lobve:rrmﬁarl | yast 0 be
protected, mérioh od. diQn bst eﬁemam td'rclne car bon atom
Condensi ng %mwh,r @haaﬂu or ox l@'@f‘ om are, in
“partigul ar o éfEEr W'W!Bh ,mretfémtilsnsﬂiuaﬂe saltiltﬁmﬂﬁg i yor exanpl e

or t-hof or natdaa}pr@mgﬁﬁcff né‘i' fﬁ?{@& ’r"P’ho?“brmds trlsﬂmlhmms brrl lsgwer
al kyl  orthof Sultabteem:rt soD;@ﬁtE o5 firuesks auffﬁ’to Eﬁ} tlaersg ' ower -

al kyl f orma for 1B nated lﬂrdlbedb Q@tﬁﬁ@l{;‘tg mf)‘{irg et her.s.

Pref egsred ertétm 2%8?"2{";?@63”“{%; ,ethermhgddmhyl ethereddi}; vle ort hof or mat es,
trimethyl mludme,loeteh whioh are stabl c gqrmam ds.

di met hyl ac @t % reasto midlcmchl orodl rret h Pt:eare rocess variant
whi ch procg %q%gf : ofmulgﬁi dsedoih thhebdvelrmﬂm dra stafiingg 1,1

- di cHsbor odiissetvey b ol\g bqesls 'dtpdlatlda ousl y carried
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Salts of ¢ %Fd !i‘na“ jger f o golv ner known per
e R R B e
for exanpl elaxbwhiblivmmtal bsémél meﬂﬂl B tiegraditdkall i net al salt_-s

of suitabl ém latgls asewm ﬂ’ag*ict §1 'esulph%tes@éﬁaer(salt of [err]

- et hyl capr ‘Lila%lil “h(fi %Ef Y B gjﬁg Q@ ide, with
anmonpg or a\m Rl Qowe Qﬂgy] ra ycnﬁltyor ybnmet rppc anount s

or only a sio#ild, ﬁstdk;ﬂ-sﬁl tes,a}‘dr dxam ntsu ten ndJsuuhyl Acid addition

salts of C(fh*Ebﬁ%m i xgmple hgkqlﬁ’tl]lﬁ% sweﬂ -lfﬁ s are obtained
in a converf afsolfﬁi mlo mt f%{i ou%r(fis ~acid or

a sui pgbl e oilin@HoRK6 gar,emf nner sa t's o or masa | which
40 contain a ke tresfltingi uramhnoo Elmtlmﬁaﬂteefthafommllagmup can. be

for rTEd for eé O:glﬁp e(%qgazn S‘P man'gd tﬁ;oace e ormuglxaél}l Ca, E.I t I on- Sal tS to
the i soel eciuidiediy dhowink Sookote Bish G Wnel b, BA SEsmpdheinal beat ment wi t h
| i qui doi on c&mblamgm on t immaﬂrem mmmmemicedler Mt@désbﬁbeﬂrabevecorrpounds in a

 gonvent i onanrefmhlm p thwlresence searss foragrgm eslarrttogecber ng -
convert ed, EREYSS J° a &‘E, atiu‘ﬁfﬂémé at ot O cati on
eXChaB?erS & r&lﬁb IclaGiEl s‘ﬁ ﬁbrﬂﬂaﬁﬂ@ﬁ&ﬁzﬁ f&rreﬁa'ﬁﬂl@nt Wi th
suitaPt e ba»sxﬂcanagdantagerof foamc@qdexm aid, Re&cdbtyumg\cmmempes of 35soners

can be S€ep %tlosﬁl ormag taf,ﬁg %?g?p‘? ldaborogpg:glgﬁﬂonﬁ thera f‘ﬁo&& \gg}% per se,
c or

m xtures ofg aac&rx ér SlafiBle AR hytform AMidE SRS YE: syn- and
anfii somersbytteaﬁn 1@)0& f(ﬁmu yln aaﬁhne@hraiwn@eryst al l'isation,
50 ad®br pt |serrlthemm ° s moxoelrgmémﬂ ewnplq hi n40 | ayer

chr omat ogr '@? ﬁ:ﬁﬁﬁﬁ'&% F §Eﬁ°{"?‘hg racemat es
can be res elramoxi ﬁdl Gnh &pamuemlba nmaﬂgtﬁroflf appropri ate
after ?%nt rdhulgfnmg:l}smtb'abdpectgaﬁﬂm#,Ghemen Di ing nigum fzthpr e bXs formng a
m xtu . ried out ﬁgj})%fu%? Pﬁ l}){;\fﬁ% ,Eﬂ f\.\.gesﬁo’I T%%ﬁg‘? ﬁ%@ﬁ?b%%l ve . .
salt-form r\;g,SSI Qéagr ree murg;lee st ereoi soneric

salts and onamﬂetorf np) tot'rsec saht sahﬂlity ohhhamng)aeuanﬁeaﬂroaﬂedewﬁén into the free

corrpo ds, mrspd E!‘tai Wgher t optigally acti ve sol vents.

Pr efe abl y, .ok ? ISy feRtign ﬁﬁé r}éﬁ?&% Mpll ti dhs chosen
solvert, bthtanté’xeesﬁieﬂﬂﬁ Sfoﬂﬁatab riefl vaﬁ ¥a duehe Iaﬂ(g iparti cul arly

pr ef er red adee'red BOrdsp tapaselerateharenétiog sthechailing poinf oftthie selynhet a |1 in which

the agj no efﬁﬂmﬁ%s Mﬁ,%r %.%g&sryt fogrlauri%\ggbm 08 a8CY ! g%ed are

Rnown™"or Casﬂu' he ﬂméﬂo Ja I02-H using the
conpounds oa‘onvdneonfabformjlamg Iagentsnfonhxaoiple\chamﬂ, for eaa:eplhhy wgmrqg for 15
1,603, 979 (—:5517’6#%*:1“15 é;}uél lé‘“"%%‘ jh EfarThed { 390 an am ne of t he
for mig Rl Sfdiding Whatbriah i aﬁﬁ’ Ak “f’dr?r.%ar?ﬂni& .ér%r Cuch
1- di hal ogenoimatehpt ¥o¢brdiig 6 1the fnGéntiox AR irCany, akid d Imaqeésmet hy. et her,

_ or by usi ngfhg:hfwnamueocbn cameefoetrmdmls@en tife prépardtion ofithe staktings t he starting
comound aiieefil b Teepap S ot vl ogenat i n
agent gs and cofpdun@d ot add du?gh § the plzocess,sh bﬁaﬁ Qﬁ%ﬁf par'seidsum hgg i de of

the formula |1l a, WhIChIS obtalined in both cases or



using it further in situ. Suitable hal ogenati ng agents are conventi onal

hal ogenating agents, such as inorganic or organic acid halides, preferably
t hose -whi ch-deconposei products which are volatile or
can be separated off easily, especially chlorides,, such 10 as oxal yl _
chlorlde..yiosgene di phosgene (trichl oronet hyl chlorqfornate), phosphor us
oxychl orf de. \ phosphor us pent achl oride or thionyl chloride. The reaction is
in generglgearried out in an inert diluent or solvent, such as those

ment i oneo age, especially in nethyl enegedgyeri de, chlorof orm diethyl 4
et her 15 or tQlLang. andbe LEIMR d, = T by :
Conpounds of the h@tation, antylaﬁé? of sgi?frtﬁii %ﬁ? Otévggﬁﬁe% néﬁé;olf?u

met hoxy or et hoxyby sihdrification Dhestplafmamai amf fran caib lamu fa ex:mpleesbpem al | Y.
hal ogen, the noe?;‘:t:%\ﬁ\%it"gi 'ﬁgt“' i ?‘efaf“bd'? pohadgkenare. o’
obt ai ned by reactﬁa&l@dﬂg&}ga gg&aﬁ’ oy Ly ﬂfs{g ggggﬁ};'z,%f' pteﬁée Sr RATRC 1% wi t K

al kyl ating agent. SuThegib hrenaadligiéall ad’tgptalﬂg&fﬁ;ﬁm&i’sefmeﬁx\éﬁﬁt mm&bn&abe »
al kyl ating agent Ssedsf Gr cgamplp| e PTFRNEP Reeutiah Ipegergtions amet hy|

20 Todi de. dio | ouElely °£64:&ttazsésf'at Rl B s ileng’,

di et hyl sul phate, ct ﬂQn&ﬁHnib%rS Rarfhcel 1&#ﬂ§’@£dc§taﬂ€| d or
fluorésilicic aciearrigrorore ﬂs,eamt |a3t Iablxcﬁqr umetaétqr,abtetmtbufr Jlaeentefdh | s

reaction can be cgf‘g ‘%&;‘t h&i. P’Fwéatml’ af p?t? ?‘158?1 b, o
spifal in icilar als 1

nor ma[ t enpersat ur frflof Abse g éz{ iMéifation! oi %%H% (afggexample f)ffxfm 8 m Q nt 055 '

the splvent. aerosol spray) or buccal admlmstratlon (for example in the form of lozengés). T

resul ting i n ni untak ﬁf’( ge‘Pt“l PerigsiAre 1 ,E‘ rcostaiﬂttz aftive hlereﬂm %herl a can.

ts,

be isol ated and pmt ég’?ﬁ B T@‘{Eﬁ% F‘]_furt her
in situ. Thead or g@ i somraaaaﬂl.g]e bgag@ mul aad I b -
can be obtai ned byydatbslem os a&dmd}‘migbl msu@M@schtSOMrexmdtasﬂwﬁcsqcli talc, exarrpl e
met hanol or 30 Ste‘#{clﬁﬁ’o s ‘6‘ I’f eSPMnstearate or Gplciigy stparats
or m%& ets a COH n binder Ol‘ example m nesl
ches,

t hi oether salts dggﬁ{n; o/ ribd brlafowho §g Q“, ba5| c
agents, for Eixarrpiregatc hab meﬂrymmlumbe ioarutm arcyrbanymsylwluaisc Hakes, is)r '

exanpl e sodi um neg TOI&O% gy 'é Si"ﬂ d 1#%?’9’1#-8@8 herr]

with an activat ed j‘ g ‘f es’ é‘i‘;{,}? j’emf "‘“r"fel

t hi oorthoformc aﬁﬂa acologidalBS actie esin unasf ciTibl used o ale tlSlE exanpl e
35 - with3@n opxtemegmarforoefxam ple preparationg wiich tch bﬂdtmmstelmntﬂravqmuﬁber abl30in

the presence of -anoljinfygion, g% Rton o Bons. mhém Ie RrefarhlyEetage
ort hof ormat e ﬁ; e@;oﬁo ,smn ? o g:n‘:a;; twet ﬂpre mﬁ or, assa : '
trifluoride et hemkhee oolto wnthiachame 1 tell. memMaémnca@xanpl e .

di met hyl f or n#mi depr P%M%Faﬂeh?éteﬂllsed i ats DR reer(vj#twes 35
t hi of or mami de of :h gguf by aratlons HEth an.
Qﬁ@r&bﬁt 1 tﬁ&ﬁ
OT €

acetal i si ng agent spesifica oﬁiqvhibh lifl 1@ ial. valiablexanpl e
40 tri et hyl oxon| umbstatcpsaﬁhlmtmmitle a mmil,er kﬂowilemrrse bbem'séry o reating
the reaction rod‘ERE‘%O‘mP QH‘“&P#%P “ﬁ’é‘ r-cqapne, o S{W"@ ﬁf‘p‘lﬁ m 40

co tan m 0 espec 192-ta
net hyl at e. The T egkivé Ere&i@ﬂ FOPHilichte c&ﬂ Wi] p 103’/ thGitar on.
t he vi gour of themgxe&e lon to be ex ected ‘i‘ hus, reaction of an

i m ni um et her_ sal % ing exa@deﬁ mt% Y Qfélobrte!a fetPGEJh'GIm fiegreche
presence of ® ter ‘F 3; QS?E%; %‘Bj‘ }Eg uEJ& %O(Ril ng, 4 or
exanpl e at. terrper@tr ﬁmm e,-eh& sgt )po SI owever,

al so to-carry out the reactlon at -hi gher terrperatures Je. for exarrpl e of
up to 75[err], if t £(§1b|A 3& gn . ??(; r@jyﬁnem]no]and of the .
reaction pr ObeCt Sacﬂpi Bibe 1§edaby $ id all'at once t %ﬁer 50
reacti-ons,” for exemp$e, ofth edt mah [aBibivy t16[0 21 2mohahe

acetal with an an?l:ﬁepfenqutm i (:éﬂbs 1“‘¢&P§h¥¢@f‘-‘é¥°a§¢ gl @Eﬁ? l"e@f out | n
an inert sol vent, SRR AR mm TG, it latie os 2
diluent, andgsif feastingthe doﬁe Qacubomasam ehatetidh Qihfcﬁ&ﬁi kdﬁﬂvf“e&hs

boi I'i ng poi nt of tOhmsms7@I mleoftacvztpnedwvlhmunon crystallisation startsTéiﬂEr fwhnchrﬂm rtﬂes or '

t hi of or mami des of v& %é?&\‘?‘a“ js|adj %E&' means ob pplugae g‘;
material s can. befr‘b‘?;@ggﬂé ot {gf'ﬁ moYith festop %?Wuﬁecryéflesr"}g]:g ing -
convent i onal 66 or nyl aner@n@gamt;s in’ therorﬁmrrpinee:ehlk Gfiding goik 18XATH @ithy 60

warm ng for sever ¢<=0 tsm) r{a' +2iﬁe 1 (OsSoN vedigm bicarbbnate); RAQ.Yriokystem AThe
ani nes of the for %’l&'@\mWmt‘é*ﬁg‘ffé’eﬂ?é”ﬁél‘@dk)f?ﬂﬁﬁﬂﬁﬂn 60
I'O

starting materi al wd"aegp seyL dzRbi@BloBNINR[OUS NgRner .
60 In the process accordlng to the invention and in any additional neasures

which may require to be carried out and also in the preparation of the
starting materials it is possible, if necessary, tenporarily to protect
free functional groups, which do not participate in the reaction, in the
starting materials or in the 65 conpounds obtalnable accordlng to the
process, in a manner known per se, as 65



16 1, 603, 979

16 descri bed above, for exanple tenporarily to protect free am no groups by
acylation, tritylation or silylation, —free—hydrexH—er—rereapto—groups—ior
-exanple, by etherification or esterification and free carboxyl groups, for
exanple, by esterification, ‘including silylation, and, in each casgr
the reaction has taken S place, .to set these groups free, if de¢sjge
in a known per se, for exanple as 5 descri bed above, especiakls! /
sol vol y8i s or reduction. The phar ngeodprsgi cal |.y accept abl e corrpounds‘-['
present 1NV ekBthylcamiol L DehioMahic 4ol is GotaHAY 8 follbs: B5 EPAD GndRsSrikec €Ut 1 cal”
preparati onsnmhsanfarezdxsmbzsm:nam nd of gsdlueehiamiernt, the(eﬁmtnbhr anbunvef subst ance or
a mxture, §h£€j“"’°“ Ofﬂ%ngand?f PFEEI'S dedanddhenf active

| ng{?dlﬁnt s,su%t%%'é £ RS ?s,;@@ RN standing g fUSHRISH Wihal i gor gani ¢

or ofganic, sol3 dpfferhdx a 1- am&ew&[h@a Nan@CHERY APLBa GaTd er S
agdj unct s, arschrmrgemsuanat,a bef Glitaﬁé’d ey ainoﬁ; 25@" of eonnhéryiallydapapier al

adni ni strati I‘HF'OHQ o digpet h e‘retftlmrttﬂue@tfment of -

e o R ﬁt;‘;}zt;z%r il o o
~appl i cat i on lguidy 15%6 tﬁhdbtnN fiterLbn oil pump ckih Béimfg%t Admi ni'dtration
by inhal ation. (for exarrpl e |n the form of an 15 aerosol spray) or buccal

adm ni strati on, fi qp ¢ Thus, 'tabl ets or
gel atin capsagideg gnédSﬁdc 0 ﬂy ﬁé‘; gr"&gﬁ"g ¢ toget her .
with aty unctdimets eﬂﬁ'l(;al‘2‘+ erasat QT’$ddaﬁn .wen 9, profexarmb

derivati Ves’dl 1!:‘.edp o wo o a tm at es for

exanpl e triqa @+m+110 EH system A, %mﬂﬂ-%ﬁﬁ ighosphat e
and/ or 2| ycwm;ruar(dt Niuqlbmetgamed TradecMaﬁxamndseu $i6b, Sc94c6 seamll 6.26al c, 20t eari c

acid or sal t‘?ﬂ&ﬂ?—f Lo, uch nesium Late or c | ci m stearate,
and/ or pol y ebia¥es daal &L %Lm}tg aé ?érﬂ;iﬂ%ﬁﬁﬁeq&e T1ddeRie exanpl e.

“sucrose, la PYH Q%Ewﬁh nalofcﬂ-ammnemlcdlmlc acdl inuthgsmanger cel | ul ose

magnesi um al(HmStdtfet mandi K e, 106,UGHD NRlake, 953Q|ﬂnof rice or
arrow Fot  stdimethylfogaamide ﬁlmeﬂﬂl acetal asrthgmmm materlalnﬂomyk peit, u808se, 28odi um
car boxymet hyl cel | ul ose .and/ or' 25 ‘pol yvi nyl pyrrol i done, - and, if

desired, disi nk@grﬁgort% forloex Q"?‘P%‘?s%)rl 18Fec 29AT | lf“l gllng _acid or a
sal t t her eofeneasiisd) -Bfenis bt el 1§|oBaried HHRY Qrmest @E e enhodthteNgyxt ures, or
adsor bent s, rctgcas lelavg)urof ngs- adlwemmehﬂr-s 3Furat:herrlﬂr-e oxhhe novel

“phar nadd| ogll;!n‘i’.’(nf’ mc an] Vééé‘ biinakof lfgé' minewith, SJF’ of BRjectable
30 - prepdbath llocg' ol o N 6 éﬁ’ £ hs *WEHEV mi ni st er ed

I nt r avenouslpyaduct wrﬁ%). @yst ses gt isiﬁlteﬁd offTwifh sGd¢tioh AL aahed)amso atel ONSs. Such

sol uti ggs a ¢19mmmtcl6 gscosm iandsrie] 2 é“p@ﬁm ons_ and
t hese ?}fg r)éé)g7 srégfﬁ,‘ﬂ‘ggg uoksd prddarations
whi ch contain gstg‘q gtgqf d s'ovvri as a m’xture or toget her
with a carrierg) f1al @XaHp i&asﬁﬁ:ﬂnlc regnate p&aaémseum cgl of SN -

pr epar at i ondexzgh- Be futferylamime(R. alndimmamloartdaKnLa m;thOrg‘ (ﬂheaxarrpl e
preserati v, 52 9%3)&515?0?"%@’% 12Q\anl¢ of @E coum q 'f?'g bél“fm Spi er %0

d dro rooth tem rat in
sol ubi | i si ndheiaitere. is Semxed orr 20 BOLL Thidd eﬁ:au&e and/ or
buffers. Thehqonmraféaisempm d T eqzas,athe dlqsld()‘fesul ns cﬁspamdfmcﬁmmln which, if

desi reg, car?f 'dm't éﬂeﬁo‘f-'tl‘zltih ? mcaﬁlﬂagﬁbqhtemat habtlewyhbism es are
ue

dd efth
prepared i N &ﬁﬁﬁl ac dlstlﬁzd %%Sﬁﬁ*ﬁlﬂ 333, EN alle
conventlonaIN . Bengying - ﬂff ﬁ Iw’h or -
| yophi | i sing b)23Qofet-h SB %bﬁzw@ﬂt-&krfurﬁixﬁmﬂei&@eﬁﬁ) ama&ﬁ,aad especi al | y

from1gto gabs th xeaté g N@ter,ahﬂjrebwmmtpsm%mc@mt ai up to
appr oxi mat el e r@ég ﬁ)és] Q't‘l‘i/‘@ﬂ“’fe hﬁj‘fg’m c‘%gg‘zg ; ;tiwzg rg;x anp
illustrate t %thEI &p wm c &meé Ay as casnﬁtg,l Q sucuonCen‘t i grade

The sol vent Midtng pqmtt Wsa-196yer cr rorrato ra 45

e e e L

6[err]- [(3 mixthaab 1 NOA bars u Btil-4.61 |litres off B Fg rﬁlﬂﬁalﬂseﬁio -
peni ci | | ani daksg up, the a%?'lldit isdilteted affnide filssatesis dongenteited toH0 @lmvamonopenl cillanic

acid afj a fo tb?’ amaddse apgbogt 420 Ths - 3 -
e oW, ot§3 ﬁ;ﬁgﬁ gﬁ* fé'°§tt.atttﬁﬁf§t?fs§t§mm§? 0 o

absol ute - thg| comventidilal - under ‘nitrogen as a. bl anketlng gas,
stirring the m xture at 0 5 for about 10 minutes, stirring the resulting’
clear solution for a further 3 hours at room_tenperature, 55 renovi ng
. the solvent in yacuo, dissolving the residue, which has solidified as a

55 foam in 70 mM of acetone, whereupon crystallisation starts, after: _
whi ch the pH value of the solution is adjusted to 7.0 by neans of toluene
- 4 - sulphonlc aC|d and -f||ter|ng off the crystals, washing then with

o o, o o .



(anpicillin=0.53); IR spectrum (in Nujol-Registered Trade Mark), bands at
5.62 (shoul der), 5.67, 5.97 and 6.28[err]. The nono-hydrochl ori de of

"6[err] - [(3- azab| cvclo[3 2 2lnon =——3-yl) - 1% .

1,603,979 , 17 et hyl eneam nol -
penicillanic aC|d S obta| ned as foll ows: 3. 51 g (10 nmmol s) of the inner
salt aresdissolved in 50 ml of absolute chloroform the equinolar amunt of
an app x' mately 5% strength solfution of HO in absolute ether is added and
the c "allfslfl ne product which preci pifese® on cooling and standing 48
filterdy ot —with—5 StCtTOTamM, Wasne s nalisol ut e

et hter L d 3 - Dlmethfx%,m]z;};ﬁple m‘gG ng gtﬁeﬁgv%ﬁ‘gb:nd 15 '
azabi cycl o[.3. 2. &"ﬂfﬂ%‘; W i namxdehémsﬂat ety wather #a"8an be -
obt:ai ned as fol g als; 2)51{1'g piﬁmtco?mer cially.available azabi cycl ononane anMS _
m .of di methyl fornmani de di methyl. acetg@l,nafa refl uxed for 2 ‘hours and

volatile cénstituents e ta jobd.2.2. qdndtt:f- uhdeyl) Ao mMety Mire unti | 10’
the tenperature aﬁcutam%{dadsggﬁwdné%@ thsf@@oé %ﬁ‘ﬁﬁg Ff;m‘g :Zfﬁ,?dqg, which is

a clear 10 I|i quind:,thdxsmdlhslh ! I4 'd@Vc
poi nt , 700. Exdiisgprepylet ‘%‘P'Hl Tﬁe

ﬂi bﬁ soﬁtfﬁh B[acﬁuﬂed]to 5 i -
yl') met hyl eMeani AELHRediLRRER L andie aﬂillhdepm:ductbﬂm e ot the
nonohydrate by mg(gﬁdm@ aﬁd e(btilltlQaceto%g Melgtr;m ¥‘ ‘h sp ectru B
azatricycl o[ 3. 3[&]”4:-2‘@1‘: ﬁe nd 626;4 :

u;ohcl:ld Fihlrt'ﬁe ViR bkt m Bgd i ng

di i sopropyl et hylla phieday gm,g anunopedllncedhloammtadl'd # }he Fanner
described th Ex smﬁdbdmtxs ulmlm&d analogausl ‘é%kl‘“ge %ﬁ: 522 washed
sth rllh

th 1,4-. di 1[,53@ .
\iVI?z 174; [erlrfxaneaz%‘;cgo @)g\ ﬂ?{?ﬁh)ﬂ#}?@ﬁggjl e A fg. p0| n

(anpi ci |1in=0 5Qfate p°m§’p Ctrum (in’ NUJ ol - Regi st ered. Trade Mar k)o
bands at 535, 5.94, 6.16 and" 6. 26 T €hdelhvieddaghind] ~
di met hoxynet hyl -~ 26p- fé.’zamdt’ t‘f tﬁgfo, ﬁ"‘%&fg e)"élegaagasaamfb obt ai ned
1CACH

anal ogously to g§ nfe‘: ij,‘l% aghatfidycld[5:2. maumdee c$| R‘fﬂs ag g1,/ ] ] decane
(H "Stetter .and e rﬁ}lﬂemntth gm)@-amlm ‘f:es ‘ q}epa of 26
di et hyl f ongani deesdnmtxhyax ple d adissglying ff}%ﬂfjhf% Ehea s < sipfidn icng |
point[err], 80. an st n §§ é{?n,thec tals which recﬂ:{ﬁatez,oand washing them : '
oxatricycl 0[5 2. gft & tt, g,,” wrt dsto Slﬂ°“ i ect‘*ﬁﬁ” Q2 Lu cillanic
acid i s obtai ned NanGOIE ROOAT O srsmn SBet _ of30 3
- di net ho>opmet h;aegmtereQ-Tta(&zMalk)’ ?fs at . 8 gnet methyl - 4- endo - aza-
tricycl o['5: 2. 1. O] .er.r}¥ - éﬁ&lsr&)taﬂfeddnalqgg np;ﬁlxgtllﬂ ﬁg%\nth 1. 65
g of 6- 30 ani ndf&fIChis abbeicatd [iiMh“tuhéec &%‘hé‘d le 1.
The pH of the reatHemoPhavei. wlloﬂ),ﬂé“ % ‘+‘“ : W|th tol uene - 85-
sul phoni c a3 d arﬂtetph'@tb?ﬂﬂﬂ‘HW crytaf ’ses out is filtered off with’
suction and washed with a | arge amount Bxﬁmaleéton l\/lb {RogNtyy 163[err]
(wi th deconposi ti on)sp [@(Br] e,(da 5 BSGZhyde‘?ﬂ)b{a ed]t?;su Bé&enh&w sfim A
Ecg in a solution o’f% R ($I%I"E@I g?

ti ng

(anpi ci I 1'in=0. 55)meth

Mar k), bands at 5“‘6‘3 fld of51r97ne t:tnﬁclﬂ ‘é‘s

material is%btai Max Qsol ngt M?me)cleaﬁso@t n, a mg)a % i‘%gae are

added to 18.7 gbeizhydribexy dHruh'alwnnhand K. L.
f,er ﬁ\mé v:edlctmz ﬂthDleer '&}feeet hagol ,

Hamm J. Org. Cherhs edmzo §
S

12.2 g of aI b éh 5 pho: Hafer @fchnﬂed ig ERuGr at ure
in the cours zgﬁesﬂmtsetpha&ﬂ g Teg%l@ Ik +26) (Wguins. After

|‘
cool ing, the m xt teth@r |a9dfthgj Eiat ’gm ﬁ:b%ﬁ\tﬁp@écituad(m MNujdkcuo, the
a S

|IC]UId resi due |s ,E[té aOﬁG'E‘, I dﬁgséusolutlon S flltereﬁ)to_
give a cleargfi It th iaglnﬁtetnercansbew& ligws: 4 0.9Mntdol) i(R. eac
case, 100 ni~ of wat em) and m*ardrytyw}o ilqd E‘P’%ﬂﬁ %fé\dﬁ s ﬁ!é%mé he75et2h2§D i§ s
removed in- vacuo dughelzes gqé* 'ﬁl tl xsziegsolngsn dt!ql 190 gloiz 404 N
- allyl - N - benz{&ﬂ[“tﬁ"‘z‘ ulp

t

néRblotin. Bodﬂlq dt‘%f‘ ¥ 28Rl erris b)
2.3 g of N-sall ylco‘hc rateh)&niwhﬂ 4. 12mL(1f§| % dsﬂi'tﬁlrﬁediol ution -
of 1.4 9 of oxali cmaturdlsdill t rgi i SO %ethérhﬂtfceﬂud.lth aWhI te
suspension is 50 w'ﬁha 1 uoné;' Sﬁﬂ saﬁknsfredrystﬂtsedﬁr@nmhh ﬂs or 20
hours. N - benzyl. °‘s8{ v fndo50:eomty ?m f E%:;e[ﬂe}decm 8
- ene nonooxapat e, V\h’j)mo tlexmf b7t2 °‘§)ﬁ’ 0% yu:ylf.,é roEtFdphiye ()6 @vhd sh

col oured crystal s spd %HH .s rringCthe cesultingshixiurRyis poi nt :
195-196. c) 82.5 nimgp) oflc rochl orlc aC|d (4.88 g of HC/ 100 m)

and 2'. g of 55 Pd/ char coal (cont ai ning- 5% of Pd) are added to a
solution of 22.7 g of the base, 55

_ J




| i berated fromthe above nonooxal ate, in 200 nml of absolute ethanol and the
m xture is hydrogenated under |-4 bars until 4.61 litres of hydrogen have

been taken up, the catalyst js filtered
to 50 m in'vacuo and about 30" of ether are added at about 40. The
crystals of 3 -.aza 10 - 60 oxatricyclo[5.2.1.0[err]]decane
hydrochlorlde whi ch preci pitate and have a- nmelting 60 point of .
172-173[err] are filtered off with suction and the base is I|berate il
therefr@n1|n t he conventi onal nannpangﬂ, 1, 603, 979

18 d) 8= et
trlcyclo[5 o 2 > Hotea D '&d g? if l-e 1, using
e R e Wy g
N r\l-h.(}uret ]hylgfzor mami-de- di met hyl acetaarl]rll eas the-starting mat eri Zl g[ bOJI [ n([:1(4

_poi r n Ex Fxagple err -
Agatri CyCl O[r@tl%l%eﬁ%l'ﬁwﬁi@ﬂlaéc?glﬂ thmnéﬁﬁbﬁ %géﬁﬁﬂ loﬁg' 'kﬁ anic acid is

obt ai ned i n rhihéls)f of Badiinopéific rlﬁtaes bhjitidre of t (902n olﬁ) ofd -

di met hoxyneths methyldisllazan‘azlat 50 ef forig od 6 m of
d| i sopjppy! 4L %‘H ﬁtt gqtﬁgﬁsﬁg“ﬂl | n t hgy manner
descrdi dun eehy u& ngt ea{cﬂa@ﬁﬁxﬁﬂem i s adj usted
to 5.5-6.0 wint hourkOrometcmmatureAaddmgm mj‘mat;r axtlrzd:hmﬂie trmurpﬂmmct whi ch
crystalli Se§l?edtiv@ <cold lPhP Gslba E e dsyins B ﬁe ‘E’ﬁ' acet one. :
Vel ti ngs poi rhecy Bk @%ﬁi@?&%ﬁ ﬁ)p nf’ m’&’é vesbay 1) B 0.36 in
"system A (ar‘mlg‘E-i+|216|+m°'Ol,4 % chloro rﬁpﬂﬁ‘toﬂnh(syﬂexhl ;R&lgnalfm, Trade Mark),
bands at 5. @ssctrymdin Nyjol-Repiferad  TradenMark);dhandst 4t (393, 5.§Peand6i28k. 4 -
di met hoxymet hy[The startigg material can be Okﬁmaia% fq‘llg‘yscl o[5.2.2.0[err]]undecane is

obt ai n anal o §B f%@s sedmm taifing1602/ ofNaH)(O 102
azat r| cI o% 'ﬁg :t‘ %@m %"Q’? drphem 2bhar m

Bull. 10,71 101% mm lfmiahxyfc;acet al as the
starti ng mataddeds the: miktgre i lsw Irpdlcm ut}y 751 ercn onZOngorous evolution of

Exarrpl hydrogen starts, and is t en stirred for a rther hour %ﬁdm) qm - endo -
m ure, 8.24 ml (0.07 mol) o benz 1de in C
Azatri CyC| O[aEL' %ﬁdﬁi T fg orou stxm mlxtu 80° peniTi I-.ani ¢

acid i s obt andedapotut h& aframﬂe@ po e lies )bﬁb’:&ilﬁxehydrﬁdﬂamﬂﬂmguﬁ: 7 g of 4 -

di met hoxynetYagyum atf.L m e@ilsNz nde 8 - ene and 6
.o G ol %fw%mze:@ hre: S FREERRAURA C acyd 0 he
hanner aceto Sga;res €Ckntid- 8\71 RAbicy [fmlaaaﬁetlon resi due
in 80 m of hydrobromide wnﬂﬁaaG]tmspomgoftZﬂ%—w°of the solution to.5.5-6.0 with

5.6 g of tOI ueriﬂ Thebase-hb&uleplﬁl(oml the almvd hgd?d)rbmidbﬁsrdlssgvcﬂflﬁ 16wiloh suction, the

cryst_ab | of ph rﬁ%‘! Pﬂea“ ting point:
166[ er f (vm 3} S‘QE‘} é?f ; a:{ 0@}@, otex : gifst em A
(ampicillin wh ﬁ%ﬁﬁ é %dﬁé%gx (%{:f?]dthe for }%‘ts azabR@%ﬁsnﬂ'Eedné' rade Mark),
bands at 5 68 0§tai§§d anfdieso ferql ar, wrtually colourless oil, The starting

mat er l iate 1 .6 g=0,034 is susp in 500 ml 013 water in
é),e ﬁ? suspension is st for ‘minutes and é?
tri cycl o[ 5 2ﬁ| 1t & jtuagsa; solution-is & ratdd af: da@ewaha&s to EXanple 1,

usi ng 10. 8 gergstalslare ohtmd@dwhxetzaMnc t@h@dzroﬁu pmpn .lﬂfldéc-end@-- ene (M
Fum not o andb%zyl %ﬁ P% ‘F’?‘%‘ﬁ mus dnwaﬂg%ﬁ% [ 24 m of
di met hyk f or nﬁlﬁbdﬁh lﬁg above hydbde l%Lde% ml Jfaé’h dr I'l@ rialg

Boi | i ng poi ninjxairé Jis itifdde bvernight under reﬂux and eva orated andbx és&]tlﬁg 6[ err] - [(3-
endo - Benzh ls dlswlvedazlaﬁh E‘tlﬂn lﬂﬂmd)thmugh It hyl eneam nol
- penicilla gz‘%ﬁ ?“( ‘ﬂ(ﬁ& 1443 g (6 nmol s)
of” 6- agpnopeni xynsa a%c 16[9211] chl(:rl;ﬂonﬁlmiﬁiﬂh{ s) afg 40
hexanet hyl di dlldrulzzmd:taaml d@logguslp fio Bxampireét fioenkd g ki. Briwels)fa§N 45 hours under
40 reflux, cogming IW@“F@E‘E}WPM’?@“@P@% sol ution, adding 2.7 g (7.2 muols)
of* 3 - endo - benzhydryl oxy -'8.- Eg‘g,{, £LQ - formmm um- 8 -

azabi cycl o[ 3. 2. 814 mk (68 mmdl) @f trtéﬁnyladm&SﬂH\ﬂwl 661 20 mms)fofﬁetdnyd ene chlori de,

stirri Ay the(MWN #-ele}hryfam aget oh %hlcy ol}.3b) e%a dte, @8ding 15
i of vator % i T SR
phosphat e bugrkgir u ly Mmg4 ﬂ@(zoh@fw) zﬁr}iﬂdpeﬁih’lﬂimc
rmagnesi um su g«guha'ttemande & vtirpyl rattroormtemacmtyre aﬁﬂeouret‘smdu@

d

ried

recrys®@llis °°r‘i°35’rﬂtg ate buffey sely Eﬂfﬁ %Eorrpﬁgl tion);
[ err ] ( 1% | &eﬁh vVer gﬁé}fup%%pbra m vacu tﬁ%i% 1 ue f ?ﬁ
spectrum (i n NUJ oI Regi st er ed Tr ade I\/ar k) bands at 5. 67 5.89 and

6.23[err]. The starting material can be obtai ned as follows:
50 a) 3 - Benzhydryl oxynortropane hydrochloride (3.6 g; 0.9 mol) . (R




Banhol zer, A. Heusner and W Schul z, Annal en der Chem e 1975, 2227) is
partrtroned between 100 m of 2 N sodr um hydroxi de sol ution and 100 m of
chlo ed over magnesi um sul phate and 55
concentrated to 50 m, 1.1 m (11.5 mmol s) of anhydrous chl oral are added,

the 55 xture is strrted overni ght under reflux and evaporated the -
residutrrturated W th absolute ether, the materi al which is insoluble

in ethg di scarded, the clear. ether solution is evaporated and the

resi dueNLé recrystallised fromcycloheked3®79 The resul ti ng N - fornyl -203 -
endo - benzhydrygzgglg Ol an 1 i 8 sol ution
of 0.72 m (8.4 - 51%)e[r§a¥n?§xaﬁgym hﬁ‘ea'h%&?‘r‘{‘]"é gf“‘gganéf aeig '?ft’bé%"idﬁ'ér 60
i s added dropwi'se t'xhel\dtmufgoﬁdryﬁal is pleparednd dollowkenzhydr yl oxynortropane (2.6
g; 8.4 mmol s) 1 n_ 20a)wl05gi41anaall)wt chiarhives added to@-&(4mtﬂmls$d>ﬁnbmdpglp i8.he

resul ting m5xt ur B. Figdlay, J.jAmer. Chem. Soc. 75, 3204 (1953)}-in 100 mi of chloroform 979 ‘\-‘(
15 then St 17l AR FeeT LI s S Rconc 3 o
- endo - benzyl oxynem mgz,a inéd.octan. - 8 - -¢chl oroform m ni um’

chloride, chloride .9 l(sdmmber ofph rﬂp@reu@raMnemmdemdesrg (32 Mgy of vacuum
Exanpl e 7 40 N-fonﬁ?r@m‘ dpine 1!\“#(32 1)o}ute %he.mrgtute ls1 c?oled 00— 0
mmols) O O ne. s *
azabi CyCl o[ 3. 2. 1E so wns thlsmlxtureat0—5° g?@iﬁbg (= ?(l I ani C .
acid i s obtainedsy d? ex anic
6- ari nopeni ci | | aphaseaclneld o\mr Mgso.lantirewpoaicdan vdcud. lhe msidhs exrf-acted with :
hexamet hyl dPsi | aﬂ’aﬂ’eﬂ Sy @)thﬁpethﬁ cxragt ﬁﬁ@‘gl! ot i3 é°f%‘r‘°a Jur s Wnder

e ool o EHE R VEPY el by M aelenp: 0 (ot B 30

- endo - 10 ° - B B b dhl dReadetglotyl Qnlpdlind and 2:5 i of
chl orof or ni hi um sah dﬁrdfgigmgtfy?hﬁf. fus 1 Mﬂ@()!z]'kt Ct?tli?jiar@(f/a?g‘iea bfyﬁoema uz?hrﬁorr de,

stirring ti@ reambreevner 'rﬁheemfxmre &eflamt rcomp rva@rp anfbtbmwsel%er at ulte,
C

adding 12 ni of \R@‘f%‘i’“e g‘%{g% ﬁe rg ?ﬁﬁh ﬂﬂfffé@ %ﬁﬂﬁi-‘n‘b

phosphat e bufferwgf,e th9 rag.%h&t& ses OVi@fmyd1l gdr ous
magnesi um sul hammydorerz airs tairtzdl n vacuo: The resrdue whi ch has 15

been triturddt ed fom yl dg iy @?Ylether!s
decdnposi tion), Xég%ﬁ%? l&?ﬁgﬁt"ﬁ? n,g?} ;ﬁlz;’giit :‘Lm 1 ﬂéem A
(anpi ci | i n=0. 564empe 3rum; Dagdthylanim ac'Efo’x g r- )aza ands at’
5.63; 5.82 and 6bi Qﬁzllocti'thes sylahlprqﬁrgmmnem thorldanvhﬁpé h@bpramm@@bdae foll ows:

a) 4.1 g of Ya d| y 3y t"'b b SVETPRGPBYYS of NEOH)
(0.102 20. Ox‘dcfﬁ%aﬁ)m&a vacuu ‘%Fgﬁr"l &Fgﬂ‘z'er u" fry stirred flask, washed o

three times vvr'th dry 20 pent ane and cgyﬁrpeagvmth ‘a 1ayer 6f “absol ute
di et hyl f or mani de,” Anadbgoisly ofo 6 Exngpled. 848 6o [b‘f coerml@rcr 4P I-y

avai | abl e tg0p n%@gg aﬁﬁﬂﬂgg@gmw Flg)rogg%gl’gfgm %lé’%{, i )2?)2 Turegd s

war ned care ul ly g 5100y, .0ogen
starts, and is trhemZyl@kycnnben&lafceulyloay)f Ur tsher ézalkiqmro[mlla’&arand &ool @ld to room -

25 t emper atur“v!‘!}ﬁr agineof

di met hy! f or gami deor ‘fl o ﬁlg ezi 1?' i é’éﬁ‘m’h‘é‘ rthe
mxture is stirragk @ uangF&ysams fromn dict Bméxat rduﬁo.asﬁotr(a:ryewaporator
t he 'r esi nous .r esimalanylosy dBr-@dahmdleB 2dl¢ﬂ gld -\/Jdk:ummhabnﬂ@mhomﬂgmlémct

partitioned betwe“ﬁﬂa Bt NG’ gsorga I 9ANLS, phase is
g Bissorl %%23 i 6 Sl P

&a

washed tw cgs W t g 33 :ﬁMﬁBf 1€ &did¢hiorid erin 50

evapor at ed and trhreszegemGSSg(az eNefat mMpn&-hdesmﬁted it Bxcimpit8ain | sed
from 30 acetone 200 Bl al1’*“°‘lﬂ£‘ﬁd enzqu eSﬂ“ (38 mgnals). of

azabi cycl o[ 3. 2. 1‘:1 ﬂazmé @%ﬁfg?— P")ah "l;ﬁﬁk ﬁx d‘m‘ ;2 m204 by
The base Irgnarate miyl O8) -t £ebiRRYED. Nydine E%]adﬂ 1h5th r&a mwﬁ ofp. -
absol ut e t ol uene po®thgnthegfolutibn syetpedilute lsoxiuuenma l@ﬁ%whe orgfand icer mdadded and

Che’ss 1 i prrtae il s s Gl oy R
amount of materi a‘f,d t135 c:h, i car,lg.g,ggoél t6 L6 $n g,ﬁ’s ere ki the clear *
filtTrate issgvapor: ab)eefnslogqnlslette the mdtiededd cm;ea in Exﬂdple 8, b!enzqdoox& - 8 55

chl orof ornyl - 8”"@! r% ;gg )1 9Q&t-an'g:!dg)sb tgcta olh'%f m of a
clear, virtuall y o Nt Wlt &% é’;)r 'ﬂr‘ﬁ L1 68%0. 034
mol) is suspende |n5 waer I'n tre stirred flask,
the .suspension is‘sti rred under refl uxExfam 1e30 m- nut es and 40 filtered hot
and the cl efft soldut °$°é‘ lﬂgﬁ“ peydesey é pipple G me F‘bu@l ‘ess. 60 .
crystal's are obt 4! e f% L SHRIIR, oi ve s -
endo - benzyl oxynortropane hydr ochl oride vvrt |ng poi nt of

d 1.07 mM (1.2 mmols) of anhydrous chl oral are added to the base (2 4 g =I
| 45 . nmmols) liberated fromthe above hydrochloride, in 40 m of
chloroform the 45 mxture is.stirred overnight under reflux and

evaporated and the resulting colourless oil is drssolved i n et hyl ene
chloride, the solution is filtered through 100



g of silica gel and the filtrate is evaporated, whereupon N - fornyl - 3 -
endo benzyl oxynortropane is obtained in the formof a colourless oil. 50
e) 3 - endo - Benzyloxy - 8 - azabic

chl orof ormi mi nium 50 chloride is obt ai ned anal ogously to Exanpl e 6b) from

1.9 g (7.75 mols) of N- fornyl - 3 - endo - benzyl oxynortropane. Exanple
8 84 mM (60 nmols) of trrethyl am ne- and then 6.6 'g (20 nmmol s) of ndo
- 55 (NN - di net hyl am noacetoxy) - - 8 - azabicyclol 3. 2. | 1 oct al 5/ 8 -
yl 2b5 chl or of orm m nium chl oriigesgre 20 nl  of™ret hyl ene chI or i2ge

added™10 50 5'Zk I @8 hﬁﬁls‘}%ﬂ $Ql YhgoOn @r. tJanEﬁ}lQMi‘nﬁéth -amno -
peni cr | anatcmororbrmﬁmhm erg- eabioycldlE?. uwtawaddam Oesd e}beGgExan’pl e 7 from

4,32 (20 M%%gg}?gétﬁetbth en| C:%c{&a c acid. The mixture is stirred for |
hour ™ at roomt 0 f coI
‘phoShhat e bl éld?ﬂlt 3:2@'“ 1 .?1“ m&é@a'gﬁfég% %%?Jolsfégar ated of f,

6D dried ovsqsdu[rmhy«!rmadvcko%amdrlag e mmblsyabudormymotttwmreem gidad ins triturat ed

with diet hyIP %négetp th'ﬁ/\!ﬁ%ﬁ’éﬂ;? (p JAfse 0 rlhg ur, atdy [;e %q:,_wnth stirring,
irred for, a further ic'phase is separated
di met hﬁ()' am gn 6&&; cted’ shakmg h, in eacwg %g ml of t\’lrater, dngd over
20 azabi cycl S©,2.dni0Gdvapor@ted Vin) vaci®&t MHHeen@ade nal- -enraenr qel-l ani c acid is

obt ai ned in %% aahihqeﬁ’e’t)f)orsgt%ﬂhﬁmé -Bt -amlrl q{?ﬁﬁg’gwtme 'D!%;l lsed as foll ows:
a) 6.05 g ( % dgi;g& iSOEh %%& L'of nortropine
I'S. 515 }@MBZYI]O : émm? umg eﬁ 10044 of .

chl orof orm ami ;ﬂ:b@hoxﬁs-moxkienuedem lﬂghlwamauh overni ght .at' I s evaporated

in vacuo and the residueis sti rh& t‘Er 20. m of anhydrous d| et hyl ether,
1n§J 1otk

wher eupon Nfobﬁ%k&ﬁ@ a%&h”ﬁdMst" dﬂ%f@‘%b 09f151R% bRQlerr] s
obtai ned. bknda.-Strichloro - @14 foryl OBy} Riabigyciond.neloctee indded to' 5 g

(32 mA9's) a0 mt)of dlethbd—ﬁhm Iarmoq:ppar@ sdeed nndkfmltmerofuntdb@oﬂuu & ben2ene and

¢ t
the m xt ureé%pia Eﬁo‘gan rié Oro rxﬁ%gg}rn ]ﬂg‘g‘ ep edﬁfths ,mol s) - of
chl or oacet vl il dérﬁht ndqss&@az@swnuosc @Eé’ﬁ QRMksIRionO this mxture
-at 0-5 and isaddeddrenn :iela Sﬂmthercaxrsasofmmmues1orarsddtldrmftrﬁﬂbtﬂybuyls at _room

terrper%t ureb P‘Pﬁl l?fSP r“?'ﬂnl C. %}‘hase S
dried over T&:%% elé Effacted with 15
- di et hyl et heset :ehere ardms&r&aett thisSte érh@feeézhe ﬁmghs@bmeﬂ 50 g of

silica.gel apldratigind mintey at Bis-tempegisure, thhnixtusaiset y| oxy - -

formy™ 8 SrESRT Ry rrﬂ%?irériie §°‘%?r'%mﬁré%£§£3Lp§3nagzad
dc

2.5 n of athilu(coretlmxmcfarhhuymxly Iam-neazabxdyehzbmﬂ] 6% &t—reylgt—h) are war ned
at 80 a gts tmmol -t @r Afid hwith Th anelting; geigt  of 5138 H#k at ed
conpl é?el y |ﬁ°°% b ﬁa‘:{eﬁfg‘ Y} Sitows: 20 Par titioned between ¥0 i of

~ice-cold phosph. ﬁnbl)SiDJ:Hlﬁrthlﬂe gfde@td 502 gl(oa)ndmmonﬁomépmaamhyl ene :
chl ori de. Th@mlr ahipl@f haa@thpmudmédtuamfoe tyd wher eupon 3
- endgy  (NISRRLRE, B i R

azabi cycl o[ € is ar n d‘) so utron of? 0 86 m

. (10 mol s) of b)xlal I(Oerhlnmt)roﬂmchlnroeﬁylrdﬂoodfoxdwet /ddded, be0:5°, @ 12.7 25 added

R ) iéérft 5%, m{‘*ﬁo"’ °§'m%§ %@f?ﬁ‘%dwggrﬁ?g‘?t % oom

- t enperat ur eﬁlte?red a RIHOfiltra eI‘ﬂNavapor yloamhevesidirtiopaytitioneBbetweeaza - -
bi cycl of 3. 2W£ oel!damethﬂe lOﬂéh lmJImS‘mﬂnstr Qﬂfeand held has'

precipitate lo ress lat;r 131 ﬁﬁﬁé gé 3})5 Wof 3% fﬁl%;gnpl oyed af t er
~dryi nggbri e Yen&)/efncﬁl Footl Wch'r%onyloxy Mofgil 48 -Ud% éycl%[ bt CUU ‘Wi t hout
f'urt her pur with aatéling. poExaaﬁ‘pISe—l%%ﬂralobtgmu@iwthxstvay Exarrpl e 8, err] -
[(3 - endo - (2 - benzyloxycartg)aé q;tyloxy) - -8 '
azabi cycl ol 3. 250h] B¢ 10.001- foly of X;&) (0 B - tridHRIrDARIGRTRBy - 8 Reni ci | | ani ¢

- dcid is obt azabegrlclém 2moét 382 §1) (- 2eethytenba ma)f~ penicillabic avid medidsuhed! | anic acid
and 548 a(nggxre mlgceuceﬁg Smlofa mtr:le, and 650 mg (0.01 5_5

benzyl.oxy caffiAtmY gégh e ¥l “&rr,té jhe padijgnbee - g . yi-
chl or of or m kg He i rat 5¢:N presence o rr1 (40 rrm)l s) of
triethyl am ne 'ﬁhﬂjcxcsssrzydrls) ttemd @ff amitthre mateatdlemwmtedrundexchargboal élO% of

(Mo 11117 ot AR rgﬁ%ﬁ%&’f Eama S i Ced”

from diet hy:hloﬂd @fophitistion P tht fahesus bhase gités3135- mgrrdmp-— (el @dyl-oxy - 8 -~
azabicyclo[3.2. | loct - 8 - yl) - methyleneanminol - penicillanic acid is
- obt ai ned." .




a) The starting material required for this reaction is obtained by adding a
45 solution of 7.1 g (33.6 mmvls) of malonic acid chloride nonobenzyl
ester in 50 m of 45 benzene to 5-g—-(32 nmols) of the
N-formytnortropl ne, described in Exanple 8, in 200 m of absolute benzene

in the presence of 4.9 g (38 mol s) of diisopropyl ethylam ne, at 0-5, and
then sdYring the m xture overnight at roomtenperature. The resulting 3 -'
endo (- - benzyl oxycarbonyl acetyl oxy) - 8 - 50 formyl - 8 - oy
azabityx hg‘ 21loctane is isolated inl®pEorm of a browd—eit—by—59

pour i Ng” sel-tom ot gclll(;[§2$ﬁgl Lgn. iycanabyleteenisol ut"r“&'\‘"‘"‘ﬁnd i ce and

separating off b?fﬁmﬂr‘g’anlaﬁ‘ drying it over [err] and evaporatl ng it.
For. further pur®ffcation the crude fﬁt{ﬁfﬂbab i s chromato ra on 200 g of

Ui heée‘bgp'g';‘,g etgy ,Frn;ol s).555%

sili ca gel ‘and th| y‘{ortoygljfquo

b) .Anal ogously t .dgiasbmlltx@danehaf sefl intothis s61 410(-2 55 ¢
benzyl oxycar bony a gthscdr? J undegnitro AN - mct];],lbrspléme -ylg- -yl .
chor of or i ni ni urﬁPcIuhtdr inge “‘ Oqgg%f' dﬁ,rtmmuﬁy iﬁﬁ rédzﬂf e above
product , by r ea@ m‘&‘ﬁ,"}wc tﬂ@s ey % ‘L ,Q{;Jréiﬁ BExanpl e
10 60 - gggruss ﬂ,ﬁnﬁtestblaeolm ,c, ca?l?ﬁﬁn HﬂlaBaneE'ure 6[err]*
-1(3 - endo - (2 from 6486@3 ‘dﬁ@éfﬁ en‘deBChenaié.'bl tﬁyél%@ oct - 8
- yl) - nethyl en2ami 9f 5 orc;d dfﬁﬂﬂl r 9Rbs mmdtemserettyt u‘t) ;rgtfﬁf%’ﬁ% g (20

mol s) of 6-am Bﬁ‘ﬁé&"famus mamndd sith a mix bieyclol3.3.1lnon =3 -
1,603,979 15 diethyl Cther and 909 mg of 68 - [(7 - met?wn 3i d'ﬁf“ dboing of (609 (Wil s) of

id
3 - endo - (2 yl) - rofithyian %?lh ‘g‘fqn“amc 2 -8 chloroformmnium- 8 -

azabi cycl o(3, 2 1]’%?81@‘@% EIAE& A id prepdred prfe ce o) Ak et S) of
triethylam ne. The & yrgtﬁrtgloralratdédqdap 0;5 eﬁ FNQ%S’J‘ véﬁ\’m liﬁml Of

a) 0.5 g of2a et r ghissryd l!ff‘rfj,es i s GmSmnrstﬂreweq'ed 5 g (21
5 mol s) of 2-di RANA GV 2 high balemiafdimeetkd dGm) 'ﬁﬁpo‘ﬁm

ne

strength sodi um @%’?gﬁ' nuiisomsedam!llﬂ Qpﬁ%ﬁpﬁh@ rgiabt‘l? hﬁwus'ﬂ“ ro g ne

are added in portvhajassstlongdrﬂ% farsylyr ¥ course of | .hour, at roo
terrperature25wrtrw@putrfrlﬂ'i‘f‘gp“ﬁﬁﬂ“?'?‘ie mxture l|s then stirred for a further |
hour.. The.organi c phase’is separated. 1Bxample 14n¢ § Oeag,a&;rgcte&yi) by o
shaking with, in eamamameymelmﬁ, - 1@ tf '\Kgg(l arl P’cﬁa,tzgmg(gowm[otérof -and
evaporated in vaghyenearrisgl - % 3 “agoz—e]un@aado 8-.(2nyl) di Wé‘[“mgﬁml b,et hoxg) -

8 - fornmyl - 8 - P dading ne Bl o,r.ﬁmheacted
anal ogously ¥o th "’“‘%ﬁd udasmhvf ‘é ‘b‘ga‘ %&‘; éhdfﬁ’rnntth 20

iethylfo
mmol s) of oxal yl sdz!mgrlr&ﬂa(%\wé"% ¢ :atur@ﬂ o nit @enasablanketmggd )
di met hyl ani noet ho ure f“{.n es'o‘l"’eml éugg% typ:dhefdsndﬂem “:ﬁrgtf}';gﬂm 35
chl or of or m {) ns. bﬁhcuug tm ﬁlggte “lﬁeglé%h °(;3 ° ediilns swphatei de )
under a high acurgm“b h&lO!@“*Pﬁ'éfl’f‘g@ ﬁgﬁ asadhdmiediq\salfmf"a‘“sol ution
of 3.82 g (0. 0115ami)¢‘@ or, “SI?“d“’é’H o gtr| c oroet hox car bg
formyl - 8 - azabi® % h,éx‘s TQ&'&]&inﬁdrdthl@ﬁde the “‘%ﬁm Sﬁy dgat her40 in
an apparatus,drie E chlbfideothe isalculaied furt eﬂfeemdmdf& ® forns.
The 3 - enag - qfnéémmmoelé ngeW%ﬂeB?)ﬁ?/Tta 30 8 - azab| cycl o[ 3.-2. 1]octan -
8 - yl' - chl or of csiyeWhitS SHPChI or i de prepared |n this way .is filtered off
under nitrogen and. dissolved in 50 m -oExamyl OF Medinflert it Sof opl-UK3 ON i S
added dropw se at 0- @wnammleew @‘%‘fmgg‘ Ruﬁgs.gemcmaﬂoamirgmre@pre 45
trinmethylsilyws 25 azabncycBll-’aH]H‘H’pe &P ISR e, prepared from2.16 g (0.01
nol ) of- 6-am nopeni‘%P“?‘%fnl c.acid % m{;\]ghqlapexarret hyl di sil azane i-n 100 m of
chloroform[K. W ebmnﬂtw fég Ryt |€ﬂaemren67-"3- Y66 (1964%3. . The
m xture is cooled to " ﬂﬁn thy raﬁld- &nﬂ:ﬁldmic agif' triethyl am neoase added 50
dr opw se at tdyi S t enppraaditel €, Wnereupon a slight redﬁ]col oratlo ﬁ‘evel ops.
After a further 30 mnute at th éﬁ{hu-rsﬂ;oftﬂie-l
evapor at ed conpl et ’:‘)éfer‘;, ‘Eﬁtﬁgﬁm ﬁggc?lmsl«élsiag‘d§ fhed 'SS Etdrlum:r at ed
with a solution deﬂﬁseﬁ‘t4d)€ﬂ“ﬂ'(§‘9$ VRl of° d| et hyI eth 8;
virtually col ourl esasqppﬂemrphla;*ﬁ qre F‘c“é‘;ﬁ‘?ﬂhéﬁ oetf\eélra&ndring@ldtauerof ke J‘;]rm}l vac
4.1 g of 6[ersd - 13 .Dge moute% Ff&w pleQX :tlrllm ic acid, 6!5’
azabi cycl ol 3. 2. 11 oc§esHioeR T, 5 Fundecrrat hsy] elnet 'l}? @ u;,{, 1aqjeﬁncﬂiamd Wi th

ar £l l5

115

a nelting point of “@, (Matrkty85[5220"l'd\§ ‘b Q@"(Ilhﬂen néd enyl th| %o
way. acid or pivaloyloxymethyl 68 " e phAmmaceridaly ASEEPS e |
prepared as f @0l onsmethylerran ﬁ sﬂéa l()btahfedotnhmﬂ@é‘%a\‘%m%ﬂfaed to 5.2 g

(0.041 nol) or nort?"(‘)‘pfrtlhege 0100 nmM of chloroformand the mixture is

stirred for 16 hours at 500. It is evaporated in vacuo and the residue |s'
stirred with 20 ml of anhydrous' diethyl ether,



40 whereupon 4.4 g of N-fornylnortropine with a nelting point of
105-110 are 40 obtai ned. b) 11 m (0.081 nol) of trichloroethyl
chloroformate are added, at 0.5, :

N-formylnortropine in 310 ni~ of anhydrous tetrahydrofurane 6.6 m (0.08
mol ) of pyridine are then‘added dropwi se in the course of | hour, wth 4
stirring, and the mxture is stirred.for a further | hour at this 32
temperature and then 45 filtered and the filtrate is evaporated in ‘WacHo.
. The respglue is partitioned bet weenigasioes and nethyl-ene chl oride ansl the
-organi T phase 1s separated off angx,yl\@ﬁp%j twce wth water. Dry| ng over
sodi um sul phat eCapadesRumpiaing b Rsgof the Mz bt Fbp CR3 AaRBkcRIS(3.L3MmoPL |, Which

crystallises3onbt- h@tbdmpmlmi -aienEtIialm: agifl ath wepaydd astfbiaws] 1. I g of 50 3
- endo - tri oxy - 8 - forrryl - 8 - .

azaB"'-cysI o[ 36%@52?% 8f 61 gahbmgn pai Ny of 115- 116 are obtai ned in
tRis way.. Exanpl enell@ldﬁ -(;ﬁn amcména of -6['err] - [(350:000gndo -

trichl or oet hoxy}!;'?h" - 8 - azabicyclo[3.2. | oct -5@008yl) -

met hyl eneani no]M gﬁf’gﬁeﬁ thic- acid are dissolved 55 €a nixture of 5
rrI of gbaci.al - nIoB acrd and 5 m of. acetonitrile, “and 65 ﬁg (0. L 55
gram atom) of P er ar e’ added to this. soI utlon at 0-5, the addition

bei ng made '&n;]c rllocft‘ilf rzj:ﬁallﬁv t‘éﬁ‘ﬁ ﬂg}ﬁemlxturemmorst eg]w%c'bsequent

oper ati ons habutioR rrofiioh plle§se iltered off .
and the fil ttrhmugh ase\e:wa ¢sbdndnmdle3rma aInd ddd 45°. The dra@uumbs athe yel.l ow i
resi nodd re fPEfG% | Pé‘étﬁ Egni“’ﬁh esrum 60 suf phi de

paesed (R R M U LRt Sl el e e
1S frltere dntpleCcontGiniX bF 2GR € Chztdi i3 y1port|ons of

et hyI eih}' amiyyb mnIcrllsatpaorhmﬁoth@t dépui3p Iembe droms: 135 nmg of
6[ err] a(é lo[3.2 ) gt 8-yl - methyleneammo] -pemclllamc acid, 68 - [(: - 603, 9
tri 5.2.2.028] &-7; y thyleneamipol] - penicillani

22 hydroxy - s . astiioyclols OO i“ Npa(e .}a mef ern Fpé’ﬁ'ﬁmﬁ,g@eam noj -
peni ci | | ani cacaomdpivaioydoxphehyl 3459 (end: 004° unﬂg N ~ ehydy oyl - -

net hyl bi spi dpﬁbylfneynmo]f Opqﬂqﬂlanatq, can Be obtamn@mr%q analogoup-meAnagrabi cycl of 3 3.]
nonane), are dissolved in 20 nl ofg ether,"in. 5 an apparatus dried
under r%r"trogenc s pvsde nach Scdﬁ@ﬁts oontg) 6ﬂ1ltﬁe5ﬁ%di6dhﬁﬂxdat ob- 5[&r]
until no fLmY *éh.wl i68 at_d(endoor naatrffmomnzo’lfhmugp bi $pi dnyle- - yl -
chl or of or mi s? g%‘“fﬁ@b%?é‘d”?%%?f%m\ﬂa‘ypmé afe; prereFedcbYShe - under
nrtrogen an |s ove -of chloroformand this solution.is added
dropwi € at Constlmépntt he é% . lcouiosemg{lyélg gregt%t es to a solution, & -
trrmathylsrlyl s | ﬁ‘fﬁ r 10from648rrg(30mm|s)
of 6-am nopeni ci | Ik @ ﬁgﬁ Ydni %)’;c hiﬁl di srypazane i np08QG M of chloroform
[K..W d onbltm;me@hupainen der Cheme 673 166 (1964) 1. Hog m xture is
stlrred3 for a fRpiwisglpyroolidesers at this t enperature and ev§gorated i ¥ vacuo.
The. resi nous r ?%‘ﬁsé““i‘gtegﬁerred with a mixture of 0.2 m *& 2-butanol in 20

nl. of 15 diEidyhyetdaioriad 969 ﬁdaMyr%gemrelhyr €7 - wwidyl - 3,7 -

A:Ql

di-azabi cycl odzatrigycld lﬁ’éhO;l‘ll@dQ - 8] Ger I) met eanmmﬂhnate gdrthei | I anl c acid
with aggelti Jgffﬁ'ﬂsh éfe HE @“Il I%gl.fi’ﬁ -

starting natgft flpalykih $n he m@istehddl itktdite i$ S ad ed to
0.5 g (0. 00%&m&bywhss mﬂtrh [2i0.8p nnhsiwe( USIStanﬂﬁdmesh)ﬁldns&cran & P. C
Rueni tz, J 3’”@ aratus 0 e e ?‘3‘@5 Y‘f’“F b

chl orof4gr m alrgréd p rr?éax e5 d RO ot ~cool gd

mxture is all owasddtymgrtgagrhﬁmaugipaﬁe&heo‘ﬁgmagmlﬁmlsievertzi us amdaar 2 crr)
cdnt ai ni ng an mdfmabkﬁed aith ﬂ!ehfe aﬂlllmﬂeafst i nse l%a

chl or of orm n c&ﬁjgﬂ“ Tg%“ E
net hyl bjospi dd ﬁlt?ﬁ’erneéw ﬁn%ﬁi ab&itsl Mcéﬁ% c% mgt é(fubt Urt hﬁr

purification. 25 Exanpl e

14 Pival oyI oxy j‘u E"a [err]]undec -
ooyl e e ool "“"ifﬁ%*ér"émﬁ%;?ﬂ?fé:“"’ el [y 570
(0.013 nol) miucﬂ médndooeorglatnmetmﬁarem <ﬂay olﬂ{“f'm’grp}'t} ec - 8 - enyl)
- nmeth Ieneamsn(ill = 30 . penicillanic' acid-(corresponding to 5Esxarrpl e
5) and’ .& tyI ein 40 m of

di met hyl f or mam qugﬁ’j‘““;“ °f§'va1‘iy%a):é{déﬁ 6Q ng)ﬁlnon forms, adding 1.95 g
(0.013 nol) of pi \nadtigyd neatg&mit -rpehicitiahaty | de aII at once aP@estirei ng the

m xture further overnight at roomtenperature, under nitrogen as a .

bl anketi ng gas, renoving the solvent in-vacuo, stirring up the residue in
ethyl acetate, filtering the ' o




35 resul ting suspension extracting the filtrate twice with ice-cool ed
saturated sodium '35 bicarbonate solution and once with ice-water, drying
it over—meghesium-sulphate-and evaporating—and recrystallising the residue,
which has.solidified as a foam from 20 nl of diethyl ether. For conversion
to the hydyochloride, the above conpound is dissolved in 40 met hyl ene -
i he cal cul at ed amount of an ethereal solution of HCl is added 40

¢ white crystals.' Exanpl el,d®9®y anpoul es" or. phi als 24
containing 0.5 g ofpthe JpRper salt of 6[err]| - [(3 - 45 PN

azabi cycl o[ 3. 2. 2] nqrblyv%&pynaﬂd}me met hyl eneam no] .- peni ci amg:- acid are
prepared . 45- Corrpdmcrocmsta(hholcelluloaﬂp(jul e' .-or . phi al ) I'nner- sé&lstg of "6[err] -
[(3 - azabigycl ol 3’\%%’%1 yl) - net hyI eneam nol - penr@Ia lanic acig_;

0 5 g 50 %ﬂéﬁl stearate i 5 - _,,,
0.05 g 50 ﬂustaqu@clﬂqumuswobmaleyrloafynteh&yl naer. Sﬂbidd)f- 6lerr] - s
1(3 - azabi cycl omﬂ' )’Mﬁéﬁm"]l@dec %enyl n-g%ﬂ%(mﬁ nplho emi—le gpped theanic acid
and of the rrannw q% SR EELInERPe % BEAEIN ondi t i ons
in 5 n armoul eSinQkop aior Sistaedl mixiBreas RIS BY sid¥ pea08al ed gnd |
checked. anpawml myec(zmuarsmm trhah)oaddes thmtdmde at - Cedfterndrsmg,f thet he
fornula 1 55 d&l‘S °c f thre ‘I% S'C‘E& Ela"d agn r%E;‘het’:ont ai ni ng
G[e”] (4 - azgf‘g g‘ ‘ﬁl?d‘z Ir% gran es ar tdglab@ ami nol

- peni ci | b-aisi c -awhigh edehbiithin- abbilt 0’500 g—of 2bveCybRstin ts t dA{-:erpb dsuadec rs 8 -

enyl:) - nethyl enb’éﬂ@rtmts--- penicil 1 arni ¢ acidyor.:pi val oyI oxynet hyl 6] err]

[ (endo - azatrlcyclo[S 2.2 O[err]]und §9' ‘enyl) - 60 .
Ysindy

met hyl eneani nol - pegitofink kw&&du@mes% Ekﬁxﬂ@lﬁb?db&ﬂﬁ%ﬁ%ﬁie&%kﬁ
acceptable 60 shdstth@follb geommshonmds can be obt ai ned i'n an anal ogous

manner . é 7. 1,603, 979"

23 Exarrpl e 16 Caﬁgfff]ﬂ%;’l%é 2%.‘)3 b’tsg 25° q(gjdat he i Angtycsal t. of 6[err] 2({(3
- azabi cycl o[ 3. 2. 2] nons22 un)li e Jﬁj&d@n@amxﬂai pemammr l2beegi c acid are
prepared as fol | owsTrisdeth sntr on . (for 1,000 capsules): 5 '?8% Inner salt

of 6[err] [(3; a non- 3__--y|) - 5

nmet hyl eneam noI p?ﬁ?oc Elrllrm ¢ acg% 250 Oodg(gg I\/Ial ze st arch
50. 000 g Pol yvi nyk pylag:abmdcsm:rate . 'Sg 15.000 g
I\E/?ﬂgﬁzi um stearate - Each tablet welghs about 0625 g - 802 g 0 ..10 ’

The i nner salt of 6A - [(3 - azabl cyc|gxh@ple 28] non - 3 - yI)'--" '

met hyl eneard®nol - p&hé mllbwragunuxtmudmamed pmraiedmmmmhnawlecmvm and3Q he
mxture i s noistd dr’zrqg‘ll‘:]@::l e Ihﬁtt‘i"' mﬁtﬁm hﬁm%gfg 'Tsn 50 g of
et hanol . The noi é'f,'x h@Mﬁt s@ts .
mm and dri ed at 4ike. folldvel ngiéqnsrgnamr es are 15 forced through a sr eve W|th

a nesh dt I n g of ma 15 stearate.” Theg
mi xt Er eW: s Ti I I ed, "Pwﬁﬁgz@eﬁdbﬁ ' fﬁtﬁﬁ% ?,Eiz,ge at | nscapsul es. 3

Capsul es cont ai ni-ng - ot pepicilRfdte ve | ngr ed| ents of the for rrul alob nrgascrr bed i n

t he above exanpl e, . Tometh | e containi ng 6[err] Tc2: - 20 mg
azatricycl of 3 1.1 E*WIC ulgfec. -2 - yl). - net hyI eneani no] g‘%@ cill am c
aci d rmnohy rate -an ae;;,rs],dmm[(?, “endo - hydr oxy - 20 é '

azabi cycl o[ 3. 2.1 oclAromaSas dgsiréd = et hyI enearni noj " - penr ci'll anr c aci d,

6[err] - [(4 - rlc L(g err] undec £ le cable licuid.

vyl enesri oy - o EHP R R Jz.'z:.,,rrﬁrrr it phoge o, |
azatricycl ofs5. 2. 2stG er chlo® pivaldyiié e&lﬂﬂamme ‘léenpenii ci | 4sani ¢ *
acid or pival oyI azayriva¢lbly I22 yndgc -8 Cﬁ@lﬁdﬂm‘—th mm@i E{?a@t@repmfr] ] undec -

- 8 -“enyl) - rref'ﬁwﬂé“r'ié?aﬂi’%#s me'ﬂ@ﬂf m ﬁ"éﬁ‘&'f"e‘s aecé“l'() t?é aspt herf8l i nan

anal ogous manner. 2{HAT WE CLAIM IS:— Exanpl e 17 g
25 Capsul es which eaoﬂkwecmmm np&aﬂﬂﬁr@omfd df hnlee foyrwlachl ori de of . .
pi val oyl oxymnet hyl 6[err] [(endo - .azatri cycl 0(5.2.2.0[err]].undec - 8 -
enyl.) - nethyl eneam nol .. penl ci 'l ana® - g of trinethoprimare
prepared by_the foll ow ng pr ocmi CR:N- ' ituents: o

30 The hydr??chl oride of pival oyl"oxyneg hyl | _'gr_l'}_-, - [(endo - (I) 30
azatricycl o[ 5. 2. 2. O[err] ] undec - - 8 g—eNyt o

04



nmet hyl eneami no] - penicill anat g~=*
40 g 35, Pol yvi nyl pyrrol i done

10 g 35 Magnesi um st earat'e '
4 g The hydrochloride of pival oyl oxynethyl W
azatricycl .2.2.0[err]]Jundec - 8 - enyl) -. ¥yl eneam na
penicill afjatgq and the trinethoprimare m xed an m assed
through a\O¥4 mm sieve (20 US 40 .St andard WE\‘ Xkng again,

_the result 2powder |s m)lstened Wi th aj e ofol U*IOﬁO 2
pol yvi nyl pyrrol'Tdonée M —or Tsopropanof.— The -

granul ated by passi ngpg,lg'v, W,g‘ljbng 0.84 mmsieve (20 US St andarfg sh) and .

is then dried at 30C. Nﬁcrﬁﬁ?ﬂl&ﬂl’ﬁeld&ﬂﬂbsedryl ng oven w th conpart merst

anot her suitagle drw%caeg‘garat us, which operates, for exanpl e, 80 the .
fluid bed principle, mgearate ;o for the dryi ng operatiori‘g 5@

45 After dryi ngThEhEhnyrGBHicfﬁdéil’%fpaﬁismjo)tlhfcf’highhﬁ O6gQ Nipesasve (25
US St andard nesh) aqmcﬁrclnlém ﬂunded -\Ri tdnyl) hen eamuam -Sﬁeﬁ&ﬂlahae akhthe

granul es, which ar g @sutm (SAHS] %ﬁlﬁ 038 N!Pg 'atl n
el S R o a%&ggf o he,
above 50 const nmuaa\tes(zom Stadard mmla xstmena ﬁuia n@Sthe
50 Exanple 18 Tabl 5@9“19&11:&#% rous !9:7 liﬁStam;ﬂh ekhdarid ave thge Of
pi val oyl oxymet hy| %’é’ﬁ sses E*%%L 3%5* 3 nﬁe%‘i’ééﬁﬁgﬁff blets &

4bo

enyl) :- net hylseneawhi each doatak oﬂstl bhd¥'tel € 15
pr epar ed by the folDQﬂMHgtSprocedure Constituents:

55 The hydrochl ori de of pival oyl oxyrret hy angFrﬁ] - [(endo -
azatrjcyclo[5.2.2.0[ eF6l]01MiH§qg§proced§re des& n Exaﬁﬁsfeh)fl £R6R lB&lpared which

"'I

peni cil | anate has the following composit

1, 603, 979 24 Tri et hOpI’I m '
f t

20 g Pol yvi ny% pyrrgf’f'ségﬁfgg T m[ ist al | (Rgzsel | yhase 20
y do clo-

175 g Starch [5220’-']unde€g8 ?riyl) me(t?nyleneammo] pem);lllanate ‘.5(89 g5

Magnesi um st ear at e Tnmeth?pnm 49 1(11319

hydrochl ori dey pi 6[err] - [(endo - 8

azatricycl o[? 2. 2. 0[ egtral cﬁyh e cc@Xlose enyl) - nethyl eneam nol - 175 g 25

penicillanate and theMagnesinml‘nnaratm are m xed and sieved as i ndi csaged in

Exanple 17. After mxing again res owder i s noistened wth 100 ,

m of a solution of polyvinyl pyrro%la W&glelﬂe' hs 3hout @65 Hpanol . The

noi stened m xture i.s granul ated by sievig@niple 40hr ough a 0.84 10 mm si eve

- (20 US Standa®d nes h) The bbliowing msixtucris pd:pated meraryl adAfinigratidn.ywhich, canlte 30
granul es are passe(!lmm_e lgfg“: are

1 fuinfe ; this
then mixed with t h%ncifhé}-rpgﬁlmén;lg %ﬂ 'ﬁ%ﬁaégﬁgdﬁ‘o e%%hggmﬁsﬁg’cgﬂgww o ":’d

magnesi um st ear at e thdsfo ngmmeaﬁﬁaemt |aneter of e granu es are
conpressed totablets 1 cont ai n. 0,,500 g of the above
consti tuent s%st his cofP H"Sﬁ‘%logpa’i[ (ﬂ 0 n%‘é%,n(g)larrpl e 19 Fol | owi ng*®

the procedure described pedic a tab I's prepared whiggkghas the
fol | owi ng conposi t i onTri@éthoprim Const i tuent s for 1,000 tablets 204!@0 :

Pi val oyl oxymejghyl 6] F Ieellulose [ (endo - azatricyclo- 19 me

20 [5.2.2.0[err]]unde ccha%n so@w! ) - nethyl eneam no] - penicill aglﬁ{g§ 250 g
Trimet hoprim Aroma, as désfdey Pol yvi nyl pyrrol i done

10 g 25 M cr taJImegIIquse '
175 g 25 St (a)flzgvl ose is intende orsuspensnon in approximately 5 ml of a suitable hquld

. amples 19—20, it is also possible to use, in place of the pivaloyloxym .
80 ¢ IVEIQHESI 4m st egdtai,e the hy drochloride of plvaloyloxymethyl 6p - %’5 cé’aCh 45

t abl et wei ghs abou@zaQXCMGSQ ’Ek&msibe -20e®0) - methylencatipel f péniiciiinatg ommetqﬁr eis
prepared for peror 4 ORericpnEQunds meRtiongshinckxagple 15eand3@. erskerlt thetsel t i cul ar

for the treatnment of WwpfsAaCHWEOOEAM 16§:.0e respiratory passages; this mxture
I's intended for prepar.at6onmin ¢ pghamodompoiindiofILs petmaiaon in water or in

H H CH:S

Hy (x) 50

50 R,-Ch=

-~ |
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anot her potable liquid i mediately before use. The m xture consists of the

dose of the follow ng constituents: 35 Pi val oyl oxynet hyl 6[err] -
(endo - azatricyclo[5.2.2.0[err]] 35 undec -8 - enyl_ -
met hyl eneam nol -penicillanate 100 ng

e S i -

2.5 ny R
Saccharin f,odi um 1,603,979 . . 8ng Aromm2s as-

desired Thrs—dogE Tﬂ[ nae S RT.OXI ol a

sui tabl e |1 qui ot"onf'" *w&a‘:ﬁ R ,arﬁhéﬂ?ﬁ“ n place of

t he pival oyl oxymditdd\R, cd:,'ﬁcontam esibeble bortdnend/oh ro@ehhmp |o§e gr(mf)

pi val qyl.oxymet hyl ~ 6[err]- - [(endo - - 45 - L

azatrisycl o[ 5. 2. 2. O[err]]undec -8 -° enyl\}‘I )é( met hyl: eneam nol pem cillanate
a

or one of the other conpounds nenti onedﬁ n mpl-e 15-and 16 a salt

t her &of . T WVE CLAIMIS:- 1.. A'6 am penam corrpound of the formul a

[err] A wherein X, denotes hydrogen or lower alkyl and/or, Y B'Q, ? 1 can contain 3

. . free, esterified or etherified hydroxyl bonded to a ring’carbon atoi, and'w G
é4| Tri ”Elt hopr i ln‘}a,“is faee cgrboxyl or car(li'aoxyl esterified byaphyswloglcally detachable irou
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salt of such ﬁ:ldtemﬁmdaceﬁncaﬂy Gcceptabiemltthcqgeﬁ;l wh’dndf the formula If

according to cl alom 65 -1 : azabic ‘fj°[3§ Ryl
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al ki xycar bonylPr Laxy an f suc nd d.l’ldl nz0 O
| K xycarb y“’% ?’8‘*”‘5 nﬂt‘»’fmrﬁ‘%‘?ﬂﬁ.ﬁ E’A‘E bk H¥o 'bae y]

ni coti noyl , RISes ted (gfouﬁaﬁ earedeyEgnoﬁn ed by | ower
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- penici |l ani "84, “according to gl # _he -3- Hydroxyl.* qup of which is
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to claiml. 15. PMA py img [to anyGdnerof Iaums 1640 23 ewhd:b compnses the
azatricycl of 5. %f%a'gf‘%}feﬁ]gz'?f ?ﬁﬁm Ff%‘;"; s:llt o " s aﬁﬂ?\"?ﬂ’ éﬁ“lé&lﬁ‘F'\"ﬁﬂ“d .
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single isoners. 17 . A process accordi ng to claim16, Whl ch corrprl ses using
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23, A process sa mﬁhdegnmeoawr leraemer Wit B i Gabeprises . &
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sal t thereof. tEB"“‘QP‘I:S‘P &@B@'%ﬁ?ﬁ?ﬁﬁﬁ?‘%@e%ﬂﬁ 'GFFQ of clains 16.to 23, which -
conprises the* = preparat|on of "6A .- 1(3 - endo --hydroxy -8 -,
azabi cycl o[ 3. 2. 1] oct - - 8 - yl) -850 - met hyI eneam no) penicillanic.
acid, 6[err] 1(3 - azabicycl 0[3 2 2]non"- 3:- yl) - 50 met hyI eneamni nol.

- peni cill an'i C ':-acid, 6[err]-- 1(7 : mét' hy-I'. ' 3 7 : -
di azabicyclo[3.3. 11 - non--3-- - I ) - met hyI' enheam nol - penl er I 1 ani c
acid,6[err] -[(2 - azatricyclol 3. 3. 1371dec -2 -yl) - rret hyl.eneam nol -
penicillanic acid, 6[err-(3 : : : :




aza - 10 - oxatricyclo[5.2. 1.0[err]]dec - 3 - yl) - methyleneam no] . -
penicillanic acid 55 or 6[err] - [(4 - azatricyclo[5.2.2.0[err]]undec
-4 - yl) - methyleneaninal - penicillanic 55 acid or _a pharnaceutically
acceptabl e salt thereof. 29. A process according-to any one of <¢lains 16 to

23, which conprises the preparation of 6[err]. - [ - ' 5
azatricyclo[5.2.2.0[err]]Jundec -8 - en - 4 - yl) l gH“Hrmml - . ‘i
penicillanic acid or a pharnaceutical l'y accept abl € dhareef.» 28 <

1, 603, 979 29 1,603,9788 30. <A process accordi ng %0
any one of ‘clai ms 16st ] ddrmapBlich) Wiior F &A@ 0E OnRT .

pi val oyl oxynet hyl ccﬁ{aﬁﬁﬁg]ﬁﬁieis(&dadje& Qirranaa%gﬁi?i%ﬂz %{‘g‘?,ggﬁég’]‘éqéi?%ﬁjmﬁdec 8 -
enyl) - “met hyl enedimiused! adminiswition|dr fereadmimistraiompbainhela@at i cal | y accept abl e
salt'theréﬁ?: 5 '31. The proGRYSES | A-;h_e~preparation of conpounds
of fornuba’l described in 5 exanptﬁgﬁigﬁquiﬁi ¢ 1he conpounds of formula
| obt aifabl e by the processes of cM'rthmlH_iaﬁd)Héﬂe,’ 33. The conpounds of '
formul & |- obt ai nabl e by the procesé%k-%ﬁ agl “ths.l to 10 14.

10 34. A_phar-rraceuti%saz%j?g{riesﬁr 0 e VLY, *_eony d according to
claim1l to 15 and co b : » G¥ine [ rgsyy beamingtond Sppy 198arri er s.

35. A hixture containi ng a co%oun&%gomﬁgiigm%ifn %&%f%ﬂ’?o any one
of clains I- to 15 and further substances having an antim crobial action.
15 36. <A pharnmaceutical preparation containing a m xture according
to claim35 15 and conventional pharnmaceutical additives and/or carriers.
37. The use of the substances and substance m xtures according to clains;l
to 15, and 34-36 for conbatting mcroorgani sns in warm blooded ani mals

ot her than human beings. 20 38. The use of a conpound of the
formula | according to clainms | to 15 or of a 20 substance m xture.
according to either of claims 35 or 36 for the preparation of a nedi canent
by non-chem cal neans. 39. A pharnaceutical preparation containing a
conpound of forrmula | and further antimcrobial active ingredients or a

m xture of antibacterial substances 25 and/ or an additional substance
which alleviates the synptons in the'. case of- 25 infections of the '
respiratory passages, or a mxture of such substances, it being possible
for the active substances also to be present in the form of
pharngfeut&cally. acceptabl e salts. - 40. A pharmaceutical preparation
accordéng to claim 39, containing a 30 - conpound of the forrmula | or _
pharmaceutically acceptable salt thereof, mxed with 30 a conpound of the
adanangane type which has -an-antiviral action and/or a substance having an
anti bacterial action from the group of antibiotics, or a. sul phonam de on
its own_or in.conbination with trinmethoprimand/or a substance which
facilitates breathing, it being possible for the active conmpounds. to be _
present. 35 in the form of physiologically acceptable, non-toxic acid -
addition- salts or of 35- physiologically acceptable, non-toxic salts- with
bases. 41. A pharmaceutical preparation according to either. of clains 39
and 40, containing a conpound of the formula I or a physiologically
acceptabl e salt, thereof and a conmpound of the adamantane type which-has -
an antiviral action in 40 conmbi nation wth a conmpound which facilitates
br eat hi ng. 40 42. A pharnaceutical preparation
according' td either of clains 39 and 40 contai ning a conpound of the
formula | or a physiologically acceptable salt thereof in conbination wth
a 5:1 i xture of sul famethoxazole and trimethoprim 43. A pharnmaceuti cal
preparation according to any one of clains 39 and 40, 45 cont ai ni ng
furt h&® pharmacol ogi cal |y active conpounds. ) _ 45 44. A
pharneteuti cal preparation according to either of clains 39 and 40,
containing 6[err] - f(endo - azatricyclo[5.2.2.0[err]]Jundec - 8 - enh - 4 -

yl - nethyleneanmino - penicillanic ac'id or pival oyl oxynethyl - 6[err] -
[ (endo azatricyclo[5.2.2.026lundec - 8 - en - 4 - .yl) - nethyl eneam no -
penicillanate or 50 a physiologically acceptable salt thereof and
additionally, as' a conpound having an 50 antiviral action, |I - amno --
adamant ane or a physiologically acceptable, non-toxic - acid additon salt

thereof, and/or, as a conpound having an action against bacteri al



infections of the respiratory passages, anpicillin, bacanpicillin,

di hydroanpicillin, anoxicillin, penicillin G penicillin V, cefamandol e,
7[err] - [4 - (2 - 55 i mnot hiazolidinyl) - acetamdol -'"3 - [I - (2
-di nmet hyl am noethyl) - tetrazol - 55 5 - yl- thionethyll - 3- cephem 4 -

carboxylic acid, erythromycin, sulfanethoxazole, trinmethoprim or a 5:1

m xture of sulfamethoxazole and trinmethoprim or physiologically
acceptabl e salts thereof. C L M S 29

1, 603, 979 29 45. A pharmaceuti cal
preparation according to any one of clains 39 to 44 containing carriers and
adjuncts, in an admnistration formsuitable for oral, nasal or buccal

adm nistration or for admnistration by inhalation. ABEL and | MRAY
Chartered Patent Agents, Northunberland House, 303-306 Hi gh Hol born,

London, WCOI'V 7LH. Printed for Her Majesty's Stationery Ofice, by the
Courier Press, Leam ngton Spa, 1981 Published by The Patent O fice, 25
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