- 0079 872 Description
/ 08 Fi-eld of the invention The present invention relates to novel
+ deri‘vatives of tranexamic acid inte 9 d for use in nedicine and 5
t herapeutically acceptable salts t%& g(ﬁ?ﬁmat hods for their preparation; .
phar mac ebdstriptibn conposi tions containing the conpounds as active ingredient; 08
and the use in nedicine of the corrpounds particul arly for the treatnent of
ailments or, the tr atmant
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rr ] the treatment of ailments which are due to increased flbrmolysd ar)d forshelterthedd df héredithlyyangis- an

antifi br'leH@F'gl'équ"adr ug. The transisoner is biologically active, while the

cis- I§(9”§ac o%nggfcﬁ %gg gglly i nactive. The normal route of admnistration

k
of traneXatighexdintctheidSor een@mh.n@fdmmasﬁeasaeeﬁboxpwacﬂdt can al so be
adm ni'stered parenteral y, by infusion or by injection. However, because of

the limted absorption of tranexam c acid when adm ni stered by the oral
route - normally 35-40% of adm ni stergd \ranexam c acid is absorbed -
fairl{ hi gh dosages nust be pr*hé'@'r'éspﬁal ly fromabout 3 to abélt 6
granms per 24 hours. Such a large intake“causes in sone patients undesired
side effects in the gastro- 25 intestinal tract, probably due to |ocal
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56916 Y and 46818 . 35 Det a| ed descrl ption of the invention It has been
f oundsscadiriorait ng to the present I nvention that the co ounds of the fornula
0 Trapexp@jcy 'daﬁﬂis%% P'e' Bri 'slaeqs e l?l“%5 ér :grgﬁ‘?%f“ca i n
[orr] | SRPRE g,as@;.f"g Yooy m;% I HE &P ng
1-4 carb xy ‘groups” cont’ a| n| ng on atonms, 50 [err]
[err]35603e%ed6es&ealnacbfaﬁh ihweatiork he group consi sting of (a) H, (b) alkyl
groups cont ailhlhaqgemfdurtdaacmnm@!ﬁsqresem)in\{eeﬁqn]tbatWQ@p@bwnPevfrtTefpsn% al kyl
group containing 1-4 carbon atons,
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A HoNCH, —0-CH-0-C-R [
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o 45
and therapeutically acceptable salts thereof, wherein R! is selected from the group consisting of

{a) alkyl groups containing 1—4 carbon atoms,
{b} alkoxy groups containing 1—4 carbon atoms, ' ‘

\
' 88 -

60 R?is selected from the group consisting of

(a) H,

{b) alkyl groups contammg 1—4 carbon atoms,

(c) —COOR?, wherein R? is an alkyl group containing 1-—4 carbon atoms,

(d)—CONR®*RS, wherein R* and R® are the same or different alkyl groups containing 1—3 carbon atoms;
65 or wherein R' and R? represent together the radical

50




Y

,.--"'(d) [err] wherein [err] and [err] are the sanme or different al kyl groups
Cont ai'ning 1-3 carbon atons; 55 or wherein [err] and [err] represent ;
toget her the radical 2 0079 87D O79r8&72ntifibrinolytically active 1
conpounds which after oral admnistration are absorbed to a considerably

- hi gher degree than tranexam c acid as ch. The conpounds of the formula I
are rapidly hydrolyzed in the organi ereby tranexamc acid is |liberated
and exerts its biological activity. 1 II'lustrative exanples of the
radicdls R, R2, R3 and R4 are: [err] n-butyl, iso-butyl, sec. butyl, tert.
bUtiyl: [ &6 'él]ltlfli)ﬁﬁJ\](lcall aQHEQM ouh QNI‘p(HIta%IyO ﬁlinisPrgtqgn b 102040 I‘I‘]
Re< H, [lﬁgl'l’e}‘deg?eebhﬂn)ﬁgnexbﬁlﬁ'a %Eé’fs ch. $8Scomp %Eoftﬁ%l‘t;uxﬁlﬁngédlmajoyzsg%ntf el’r]
25 30 4(Qorganism whepehy [trangxainletayili js liberatad ayd exeR€its bidlodidsl actidigr t utyl err|

[err]™llu FFEW@“’@R'& tb%faé'Fa'%BJ' oﬁ R erel uded w‘['t qut] fbggguclrcghl Pg;#f
iven i utyle . o
gi ven: Z%é gH ggg%gy 06\617%5 bgt?ﬁv sgc}:wputoxy, tek.rﬁtoxy .

[err] [err] [err Herr]
E [ ertg &_rizrl\l_lz @\wzwz; H n-butyl

R2: H, CH;,, CzHs, CH,CH,CHs, CH(CH,),, n-butyl, iso-butyl, sec. butyl, tert. butyl, COOCH., COOC,H
20 COO‘n'CgH7, COO' 'C4Hg, CON(CHS)z, 372 tV 3 281,
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s 4
CON,
25
Csz
: /
30 CON,
CzHs
n'C3H7
35
CON,
n-C3H7
- 40 Ri CHs, C.Hs, CH,CH,CHj;, (CH(CH;3),, n-butyl, isobutyl, sec. butyl, tert. butyl.
Nl R* and R®: CH,, C;Hs, CH,CH,CH;, CH(CH,),.

lHustrative examples of compounds included in the formula I are given in the following table, where
combinations of R' and R? are given:
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I sobut yl
Hlerwl
[err]. [err]
I sobut yl
but yl

[err] [err]

Hlerr]

H O n-butyl
bey |

[err] 5
[err]

H sec. butyl Htert. butyl
[err] [err] [err] [err]
[ 60?9%*?“ yl [ err{
[err] sec but [ errd ter4
[err] [err] @ [err] [err]
[ 11 [err] CH
CH3 4 é;g[eﬂrﬁtcﬁcﬂa R
H [err] Hlerr]
HOI sobutyl H O sec.
HO-tert. butyl Hlerr]
0079 872 [err] 1 [err] 5 Lerr]
R CH3 [err] R [err]
CHg H
C,Hs H
CH,CH,CH, H .
CH(CHg), H
n-butyl N H
isobuty! H
sec. buty! H
tert. butyl H
CH, CH,
C2H5 CH,
CH20H20H3 CH3
CH(CH,), CH,
n-buty| CHg
isobutyl CH3
sec. butyl CHg
tert. buty! CH3
CH3 02H5
02H5 csz
CH(CH,), CoHg
tert. buty! 02H5
—{ }-—CHZNH2 H

272




10 [err] [err] [err] [err] Oisobutyl

[€Fr] . ©sec. butyl [err] Otert. butyl [err] 20 [err]
[err] [err] [err] QOF2 872 red neani ngs of the radi calna._
[err] and [err] are—|err]—L)—alkyl—groups—containing—l-4—carbon..ato L 2)
al koxy groups containinggi-4 carbon atons, 30 2 3) the radical [err]
35 R2: 1) H2) CH3. Preferred conbinations of the radicals [err] and [err]
are: 40 [err] 45 al kyl group contalning 1-4 carbon atons
H al kyl group containing 1-4 carbon atons CH 3 50 al koxy group
containing 1-4 carbo OB H 55 al koxy
gw‘Up cont ai ning 1-17 r@H@Nb{r\; - CH3 GHgr]

H 60 [err] CH[err] 65 6 0079 872 Anobng

the preferred compoungs™pf the invention are: 10 '5 30 An overridi ng aspect
of the conmpound of Gﬁgmhbzn is that the traesnfai,m of the conpounds is

_O_ CH,yNH, CON(C,Hg),

—D—CHZNHZ COOCH,
o —D— CH NH, COOC,H,

—@— CH,NH,, H

—@—CHzNHz CHgy

_@_cnzmz CON(CH,),
g —@-0H2NH2 COOCHg
- CH,NH COOC,Hg
o —@_ 2772 '

OCH3 H

OCH(CH,), H

O-n-butyl H

O-isobutyl H

O-sec. butyl H

 O-tert. buty! H

OCH, CHg




preferred. The conpounds of the formula | will occur in cis- and
trans-configurati on. Conpounds of both these configurations, as well as
m xtures thereof, are included anongy 079 gpagpounds of the present
~invention. 35 The caonpounds of trans-confiqguration are preferred. The cist-
and trans-isonmers can be separated by known nethods. ,The area of use of thg
conmpounds of the-present irfVvention is the same as f& tranexamc acid. This
means that the conpounds Wi IT_Dbe used as anttfrorimotyticagents, that is
for conbatting ail.nents i'nOngttgral s and man which argydue to increased
fiybrinolysis. Increased fibrinolysis may occur for i nStance 40 duri ng
mewsét ruati on and al so as a9fHs¥CHef sur gi cal oper attpns. Still another
area of use for the conpounds of the invention is in the treatnent of
. peptic uUPcers. At such 't r eQFfhat2 t he conpounds nay ®ds admi ni stered in an
anount of from 100 to 2000q50m. per day. Still another area of use for the
- conpounds of the present inve on is in the treat ngfe of heredi tary
c.angi o-neuroti'c edema. 45 oudddugl i ni cal practice thgqcompounds of the
invention will normally be admnistered orally, by i rﬂ ection or topically
Ji-n.the formof a pharmaceu®isealbupt eparati on” conpri sty the active
Angredient in the formof . the.original conpound or optionally in the form
-of pharmaceutical l'y accept 98¥E %[t thereof, in assﬂ% ation with a
T phar maceaiti cal | y acceptabl gagarrier. which.my be a solid, senisolid or
i liquid diluent or an ingesti bt € capsul e, and such pf%&farations conprise a
¢further aspect .of the i n.veod:é'p%n. The conpounds nay h?o be 50 used w t hout
‘cakki er material. As-exanples  of pharmaceuti cal pre%a ations may be
i.mentiongg tablets, , ot — » —rasal spray,
tetc. Usually the-active substance will conprise between 0.05 to 99% or
| bet ween- 0. 1 Frefergdirisgningsiofthre raglicals RbapprRépeer at i on, for exanple between 0.5 to
i 20% for ‘prep8rt}a 9[%'9%%@6‘!@0’3‘]%4%“%&??5‘& and between 10 to 90% f or
| prepar atj ons ‘i U ITUBY BN NSIa ARG PRMPon. 55 The new conpounds
“according to the invention may be administered in the formof salts with
i physi ol ogi cal |y acceptable acids. Suytable acids which may be used are, for
* exanpl e hydrochl oric, hydrobromc, Ft‘zwklgunari c, citric, tartaric,
mal ei ¢ or succinic acid. The inventi®4urther provides pharmaceutical
conposi |onng_omg|ri sing as active ingredient at |east one of the conpounds
according to't’ Ci_,sr_]venti on in association with a pharnmaceutical carrier.
Such 60 conpeskdried® BsmbimY.olaof HRTAERRKR by re¥anpl e for oral, topical, rectal
. or- parenteral administration. To produce pharmaceutical preparations in the
f or m. of “dosage units—fer—erat—appteatt e g8 rpott—e+ t he
i hvention in the formoR'the free base, or a pharnmaceuti calRPy acceptable
"salt thereof, theactive ingredient nay he mxed with a solid pulverized
carrier, for exanple, |actose, saccharose, sorbitol, mannitol, a starch
seH as*potato starch, TEHHUPSPUHNNGAT4LARP A or anyl opéctin, a
cel | ul ose deri vatrveor—65—getatt+rm—ant—at-so—ay—tnctude—ttbr+eant s such as
nmagnesi um or cal ci um st gafiatdp Qnt@niftG i LPVRGN Alomat her 7 Q;Q,ZQ 872
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alkoxy group containing 1—4 carbon atoms H

55 ' alkoxy group containing 1—4 carbon atoms : CH3

r CH,NH, ;

—D_ CHZNH, ; CH
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pol yet hyl ene gl ycol waxes and conpressed to formtablets or centers for
dragees I f dragees are required, the centers may be coated, for exanple,
‘Wi th concentrated sugar sol utions which may contain gum ar abi c, talc and/pf
titanium dioxide, or alternativel PAF?872 | acquer dissolved in easily
volatile Oﬂﬂéf@tﬁe ﬁ@‘eﬁé‘cnéo'ﬁn Qﬁndg‘o?(tthgfngéntignfl arg! gani ¢ sol vents. Lyestuffs can be
added to these coatings. Igor the preparation of soft gelatin 5 capsules
(pearl - shaped cl osed capsul es) conS| st| ng of gelatin and, for exanple,
gl ycerol, or simlar closed caps I he act| e substance may be adm xed
with 4 Carbowax. Hard gel._a“l;lq granul ates of the active
substance with solid, pul r| e 2f"éct ose, saccharose,
sorbitol, mannitol, starches (for exanpl ecg tato starch, corn starch, or
anyl opectin), cellul ose derivatives or gelatin, and may al so include
magne# um stearate or stearic acid. Dgsage units for rectal application may
be in the 10 form of suppositori = coﬁ'pri si ng @’ue active substance in
adm xture with a Carbowa noRvet Ayl waxes. Each dosage
unit preferably contai nsﬁ"\’shglr‘-lt2 agtél%{v% i ngrlelgﬁ-gr?t Li qui d
prepargdati ons for oral application may be in the formof syrups, suspensions
or emulsions, for exanple containing fromabout 0.1%to 20% by wei ght of
active substance and al so, if de such aﬁj uvants as stabilizing
agents, suspendi ng .agent sp f ng agents and/or 15
~sweetsni ng agents. Li qui'i?“ﬁ?‘l@pa ons qr ré'&g?‘%ﬁa’%m stration may be in
. the form of aqueous sol utions containfing d—%om about 0.1%to 2% by wei ght of
a(’%) ve substance and also, if desired, stabilizing agents and/or buffer
stances. For parenteral application by injection the carrier may be a
. steridse, parenterally acceptabl g qu d, e. g j:zo ogen-free water or an
0

aqueous sol ution of pol | p e eral acceptable oil,
. e.g., arachis oil and oﬁ"/’llhgﬁ%l I |9|21—g°-age ar?g'F'lépr‘ buf f er

: substances. Dosage units of the solution may advantageously be enclosed in
. anmpouj,es, each dosage unit preferably containing from0.1 to 10 ng of

> active i ngareslieRiding adgeer ¢ Aea@mpalindVdi kit niehfonas that/le rBgeeH EMhé conipdunds is

| admi ni spefepdd.nay vary within a wide range and will 25 depend on various
factors eg'c‘ﬁ ctlo Pq“ﬂﬁ’s“! re'at'l"i‘e" cﬁ‘dl'ﬂ/E& t’?’é ?,ﬂ‘:ﬂe'ﬁ%‘ﬁ‘t °’b?°”e%§cqjt‘: %m‘;n . A
sui t ajl el e kg T 4l a 4 Garhion ‘ge’can cparated by

phar nace,\gv.)n thdagrrpoleons contai ni ng t e act |ve I ngredi ents y sui tably

be ‘f or mul aithe drea of tdeal theleeryipqunas/ofdiee mleseatSnvahiidni isthk Reseas fangmsxagiid 4Rt TS

singl e ohgans eatum tampopndsswitindp ey as agtifhwigelvisragests. tds fonwerokatting ajfnents én

i ey i g“ﬁ@g E.E‘é‘hﬁa on‘%ﬂﬁ /8 g toyneasared AoFIRAlsls. Iaseated,Gorigplvsis mavecc dof dfavEP a
till-

S result of surgical operations.

f%éthe compounds of the invention is in the treatmenJo?EJch M@é‘?{ gi s'act[ err]
and [ er fréatér tHd ceihpamaf aa{esé AdAGinigéredIiA,an Qfnodnt lobifiérh 60312000 nafper WA/, €
der J vat | Vv ebtill lamatis Breajot dnse aprdtﬁe comnqwdmd‘ tiof predem uﬁ\@mmnlnam |tnh5reameat dfma-ednaunal |y

4 é’?ﬂ“:" qulgr emz 0 g dml
prov Busk iy ?hr"é%fi&f oﬁ'ff ﬁmﬂm % T}&Wgﬂp o'tn e%’f aﬁ&héﬂe
pr ot ect Sn‘gg coﬂ'r rﬁfbtrb;ﬂ nﬂﬁ/m’lﬁ’&fo of% utidafly ta @%ﬂﬁ ér&ﬂ i ss&:n
of the & (pha"mlaeuwaw ptable dafrieNGhiSE®ay e Psditlc@inisalid gfliau'pamﬁeef 6r] anaingbstibdy 1 |
are r enmpede-taod susk pfeparations commsise a furthenrseastiofdife inYegtidno Firedompgunds may also be
used without carrier material. As examples of pharmaceutical preparations may be mentioned tablets,
drops, gels, ointments, creams, eyedrops, nasal spray, etc. Usually the active substance will comprise
between 0.05 to 99%, or between 0.1 to 99% by weight of the preparation, for example between 0.5 to 20%
for prepartions intended for injection and between 10 to 90% for preparations intended for oral
administration.

55 The new compounds according to the invention may be administered in the form of salts with
physiologically acceptable acids. Suitable acids which may be used are, for example hydrochioric,
hydrobromic, sulphuric, fumaric, citric, tartaric, maleic or succinic acid.

The invention further provides pharmaceutical compositions comprising as active mgredlent at least
one of the compounds according to the invention in association with a pharmaceutical carrier. Such

60 compositions may be designed for example for oral, topical, rectal or parenteral administration.

To produce pharmaceutical preparations in the form of dosage units for oral application containing a
compound of the invention in the form of the free base, or a pharmaceutically acceptablie salt thereof, the
active ingredient may be mixed with a solid, pulverized carrier, for example, lactose, saccharose, sorbitol,
mannitol, a starch such as potato starch, corn starch, maize starch or amylopectin, a cellulose derivative or

65 gelatin, and also may include lubricants such as magnesium or calcium stearate or a Carbowax or other
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60 Functional |y equi val ent derivatives of the hydroxy group in the
conpouﬁd 1l are for exanple halogen such as d or Br, or 1, and

sulphonates such as 65 8 0079 87@oregynonal |y equivalent derivatives of

t he car box roup in the conpound 11 are for exa le a carbox lic acid 14

polyet yl ol an {iﬁﬁﬁ? it ts ceq drage lf ra
salt suc h ¥o::en eﬂ?- gﬁe é’)’éﬁ; 1f°g%igng e, Wi h?:'lcfgf rated gxgar solu fJr?s w Eﬂr]na cog gumgﬁr‘%zgﬂj
anmoni um Qeﬁ@dﬁgﬁor ntQIaur%%QH'L Gor a1 aWEy viAthtaA &@ss&l&‘eﬁ };o a i€ soiédnts or OF
an acti vaimdureasfoeyic sgidtsDyetfis @K aemidad thad6 bebtifgdsl Elii' trderepar@t.ai ¥oft ek,
and aci d amyielsr(pebei-soapea closedeedpsalesiorsisting qfngelhtufam.rfpmxetsblergb/cml & sirglr Sosey| i c

aci ds, sukf 1 'Y:n‘lf‘s'P Pé“:év#éf’ 'xe%W"l?zérqa{P&WP aé'f‘r?é'lf"lﬁ may P@&}gpl on
béwveen an ag m o Eﬂ gj iR\ mﬁ ‘éﬁlﬁé‘.’ fn,
conpou aiemr @&i@ éid. @Bs rrectal apphcatlon may be in the

5- phenyiol mmaz@.bpasntr&s c&tﬂri@h@ fharaawe subetasb@in aa&ﬁxtutewmf a Chifowar bixdbey bolgitiotdae
bei ng a catvb-’d) *qscEadwf&amlnit peederahihf ¢om;d~sé@mﬁ@0 miaeartive fingredieds. cal O—l | n t he

conpound | ;’%@éﬁﬂ‘ ﬁp' C:g%f o fo f°T’ﬁé‘f Pe R TReRHOT 5
and [err] 3{‘535 Ve E‘;‘Gﬁ 2 5, disborGin f*’" € heir sidf
and [ ers] saéeeenp,g Géhsd group whi ch can be rermve r neutra or

aci di ¢ condi Iﬁqnmmenaranbgs fhyebta)gmm‘snra:mnn mag pecio thalférn uta«mbgstsbmndmydﬁmgﬁmmmn.

Exanpl es @fpout Qé'ﬁ fgr%b\swasb,t of @etive smaowwraéﬁ?nsfIdes'@émz%bf"axg/e@ﬁﬂwf buffer

di benzyI s‘f'ﬂ met byl onvl. and aryl carbonyl B reactin &2
Conpoung gi ERTSbHion B enh "eé.wayrf&asf, kit ey
protecti ngragwuqchnd%ua\aﬁwm"zmaa énya @AMt Wide ilbstdedes. \DREdg¥ Qni iR0dolutivh il éiy a

conppound edvabthgeofigly beiérgloRdsl ih @mpules, each’ dosage unit preferably containing from 0.1 to 10 mg \df
wheLei n [é‘i"r’_g ingredigRt. (ef i ned a,bove or nct i on al | y eqt}fl val ent deri vat ive

{her eofs 4 ﬁﬂf“?hﬁ!ﬂ& L e 3??’?&23*?5 ofrdeed s 'aﬁ“ﬁinon e Bre ora
conmpound of 'I%Qpﬁ

[err] andthee pmylda¢®e$ withiv theset randed eitheoasrriroleciosage upitsc ap suitidie gpsaghenitior nul a
1. Exanpl es 16f compaupdspd e f&‘Hl}'I P%?fﬁp"tﬂ%’r’?y\}‘a?‘ﬂ”!/@sthﬁqsst‘ﬂ‘eascorrpounds V and
VI are fhe s’%ﬁe@mﬂ’@ralc\?gf’?‘{?«gf R“&re described with regard to conpounds |1
and I'll in nethod A C reduction of a conpound of the fornmula 35 [err]
wherein [err] and [err] are as defjned a 8 and [err] is -CN, -CH2NQ2,
-CHZN3,35-CO\IH2 or -CH=N-OH to tzezinoHye ofc@otonpound of the formula 1.

roH
ﬁad‘e@ﬁcﬁltbﬁpés\fomiﬁbhﬁﬁfn‘g @Hfe,activie mga;aaaﬁ afay suitablp befoinulledo CHAP S

wherein Z' and Z2 are H or a protecting group, or a functionally equivalent derivative thereof with a
40 compound of the formuia

o

|
: HO—CH—OC—R'
NS 45 l

Rz

or a functionally equivalent derivative thereof, wherein R' and R? are as defined previously, whereby the
possible amine substituent in R? also may be protected by protecting groups Z' and Z2, to the formation of a
50 compound of the formula

z'2%ncH, —D— COO~CH-0CO-R v
65 ' 2

R

:vhereafter if necessary protecting groups Z' and Z2 are removed to the formation of a compound of the
‘ormula |

60 Functionally equivalent derivatives of the hydroxy group in the compound ili are for example halogen
such as C! or Br, or |, and sulphonates such as

. 0S0,CH5 , osoz—@ . and 0802—@—CH




E45 The reduction is carried out in known manner, for exanple by
‘cat alytical hydrogenation. D. reduction of a conmpound of the fornula 50
‘Wherein [err] and [err] are as defhpod gpave, in the presence of [err] to

the formation of a conpound of the 55 fornula 1. The reductlon may be. 15
carried out Fqnn-onﬂtym:qzﬂgmaewasvesata aéb%\g %%ttpa'f‘{ 1 oA e Uminiely rﬂ%ﬁj’l‘;&f;‘; The
[err] na)?arB@(vnme S0 iﬂmq a:glﬁi mﬁg dp dl |t 3%‘2\% catbo:lgr Pvaf
Conpound%x %}Pa & %éér |d|a§hydrlde or a mixeddri&{drde @Ath formic esters or

CH NH 65 cirB ﬁddcﬁlﬂ, sO hdhicCdd A AYd i e@érs,bhﬂbrff/ﬂiv&ﬂbaalr&d by a B@cton Bat@eantnambxyli§ er r |

I.s as defatited aiarjmeuml Qaqrrs 11183/ functioning compounds such as N.&-£qroqnyldimidazplgopMethvn of
Moﬁpouﬁwhw"@H§°W‘{ﬁr 3@'@? éeriyativg uéagg]e I'bz’y' uPp P ELIBpvictat PRd
e r z&g h

% en rep ace

out in kr‘f rQlin ?gef'he fornula I
wherei 30 rPepF e 30t Ay gt p?éf&éyml m.chtcb.eba‘re.uhmhamﬁeemqnam@fmn
[err] andoddeiohs o:ﬁﬂiy&hsﬂﬁ:gd&ilbmeﬁbealblﬁ'\/@talytlm hydregehaioneixamplendf sicle groprsuatel tanf  t he
f ormul a lbutalasarbenyl, d8nzlexvedro@ ol Thenzylcidehenyimathyisallvigaiopad) aesl AVIFaPRHown manner .
G for the[g1 arat I on odoth‘efrm ounds of the formula | wherein 55

[err] so readti iy LoTBRPSME ot 'Re formula [err] 10

z'Z°NeH, —D— COO(I:H—OH v
20 R2

i ~

: u wherein Z' and 2? are H or a protecting group, or a functionally equivalent derivative thereof, with 3
compound of the formula
25

HOOC—R! VI

wherein R' is as defined above, or a functionally equivalent derivative thereof, whereby the possible amine
substituent in R also may be protected by protecting groups Z' and Z2, to the formation of a compound of

30 the formula IV whereafter, if necessary, protecting groups Z' and Z2 are removed to the formation of a
compound of the formula 1.

Examples of functionally equivalent derivatives of the compounds V and VI are the same derivatives
which are described with regard to compounds Il and {ll in method A.
C. reduction of a compound of the formula

—D—COOCH-OCO—R VI

wherein R! and R? are as defined above and X' is —CN, —CH,NOQO,, —CH,N,, —CONH, or —CH=N—OH to
the formation of a compound of the formula I.
A\ 45 The reduction is carried out in known manner, for example by catalytical hydrogenation.
D. reduction of a compound of the formula

s —D-COOCH—OCO-R vili

wherein R' and R? are as defined above, in the presence of NH; to the formation of a compound of the
55 formulal.
The reduction may be carried out in known manner for example by catalytical hydrogenation. The NH,
may be present in the form of NH,OH.
E. for the preparation of compounds of the formula | wherein

60

65 reduction of a compound of the formula

35

40




: ¥
0079 872 wherein [err] and [err] are H or a protecting group as defined
abbove, *or a functionally equival ent derivative thereof, with a conmpound of
the formula [err] wherein R2 i s asO®¥9 8&® above, or a functionally

equi val ent derivative thereof, to_gjve a conmpound of the fornula 10 0 [err]§
whereafter iif necessary protegtiy ro&F ok € ] and [err] are renoved,y
Exanpl es of groups which are Tungti ¢gna E{Ji valent wth the carboxyl and
hydr oxy groups in the 20 formul a and >1&2| are for exanple the groups
menti osed in Method A above. H for the preparation of conpounds of the
formula | wherein 25 o R is CH
Nist eact iwhgrein RPdsodeficedgbovehe fornula 30 [err] 35 and a conpound of the
formula [err] in which fornulas [err] and [err] are H or a protecting group

as defioned above, or @ function equi val 95%045 Ni vagive thereof with a
conpound of the formil as[e¥4q Pei [ el P is gefi n@¥ above, or a
functionally equival ent derivati t hereof, to give& a conpound of the

formula 55 [err] 60 whereafter if necessary protecting groups [err] and
[err] are rempved. Exdnplses-a¥, -gngNps mMrgtl\l%h—aosH; uactgroaad-oy, equi val ent
wi th the carboxyl and hydroxy groups in the 65 formula XI, XIV and Xl| are

for exanple the groups nentioned in Method A above. 11
to the formation of a compound of the formula | wherein

20

1. T .
b R is —@— CH2NH2 or —D—CHzNHz.

25 .
The reduction is carried out in known manner.
F. for the preparation of compounds of the formula | wherein

30
1

35 reduction of a compound of the formuia

| x! _@— coocH—-R® X
0 |
2

R

.

wherein R?, R® and X' are as defined above, to the formation of a compound of the formula | wherein

Rl is —@'—CHZNHZ or —-D—CHZNHZ.

The reduction is carried out in known manner.
G. for the preparation of the compounds of the formula | wherein

55 ) ]
R is —D—CH'ZNHZ

60 reacting a compound of the formula

z2122neH COOH Xl
65 2

10

50




079 872 In Method H, the protecting groups Z in conpound XI and conpound
(1'V aré suitably different. |. For the preparation of a conpound of the
fiormula | wherein [err] is [err], OMBﬂ@a conpound of the fornmula 5
[err] wherel Lerr ctin ; I i
ot hod A"égég;ré a';f]Z 2 B8 e aich® e SRgRELEEBH, b ALRHRY Buiint BEiatd
"substituent 1n [err] a SO may be protected by protecting groups [err] and
[err], or a functionally 15 eqU| val etﬂ-Qﬂ'erQH/atl ve thereof, with a conpound
of the5forrrula[err] XVI | wherelnxLerr]
is as defined above, or a functl onal |y I:ieqw val ent derivative thereof,
WheT eaf t Qfherd: RIESHAAE Bbova Cor RIHSHcASHaily K H1EH Berivh/e lersdh &b §iedd t]orrﬁblﬁ\dl’(ﬁ!t’l‘ﬁved
to the faewmtad on of a conpound of the fornula | wherein R2 is [err].
Exanpl & of gr oups which are functionally equi vaI ent with the carboxyl and
hydroxy groups in the formula nd XVII ar 0 xarrpl e the groups
nmentioned in Method A EZBQ%H @ 2 ound of Xine
formula | wherein [err] |s[err feacting a conpa dof 25theforrru|a
[err] @OOH 36 wherein [err] is as definedi“bove, or a functionally
equi val ent derivative thereof, with a conpound of the formula R4 / 40
HN 1 and 22 are re wherein R4 and R5 are as
def i ned AW mits o orobbh i Hik FcaloHily bigin N it oy g WiRTIOB6L €T
If 45 2d136ﬁﬁs$aﬁbll)énd RN 6 @67 lekdMtbl€)ihe YidGipd rRéntibneaitlMptasd A aliave. r enoved, to the
gr nati on ofi. far he peoaratibnof cdnrouddsofithe formulptiwherin [err] is [err].

nctional ly equival ent derivatives of the carboxyl group is conpound XVII|
are_,for exanpl e an activated car boxyl g p such as an acid halide, an
al kyl gster, an acid anhydrrde usn Mie,,With formc ester or
carboxylic esters, sul phonic or inorga acrds or derivatives obtained by
aireaction 50 betvveen a carboxylic acid and a carbodl imde or simlarly
f inct i oni ﬁg“'ﬂ%ﬂﬁ‘&fm?ﬂg" gfjemformuly err] carbonyl dii mi dazol e or
Nr et hylL; 5- phenyl -i soxazol i um 3' -sul phonate. K. for the preparation of
o
X

bnpounds wherein [err] 60 reacting a co nd of the fornmula [err]
X 65 wherein R2 is as defined @%HM@JQBBQUM of the formula 14
2 : _

35
and a compound of the formula

Y “0 z'z%Nen, —@—coor—r XIV

in which formulas 2' and Z2? are H or a protecting group as defined above, or a functionally equivalent
45 derivative thereof with a compound of the formula

HO—CH—OH
i
R? Xt
50
wherein R? is as defined above, or a functionally equivalent derivative thereof, to give a compound of the

formula
(@]
122 ! 122 XV
Z Z 'NCH5 COO—C|>H—0-C CH2NZ

60 R2

55

whereafter if necessary protecting groups Z' and 2? are removed.
Examplies of groups which are functionally equivalent with the carboxyl and hydroxy groups in the
65 formula XI, XIV and X!l are for example the groups mentioned in Method A above.

LR

17




. 0079 872 19 10 0 wherein X3 is (a) i
“[err] .15 wherein [err] and [err] are protecting groups as defined in nethod

- A, or (b) [err] or CHEN-OH, to the fopopotgps of a conpound of the fornula
;20 25 whereafter each of the groups X3 are converted to CH2NH2 by renoval 18

of th Yipihoc o eoipaing Hroupa  ncpmpouse X gndcomppund KV e sHRBV BRSO
T Bt o T SRR By o G IV RCOP TR R 71

[err], CHDkth a conpou or mu erern

- [err] 35 L. for the preparation of conpounds of the fornula | wherein R is
. an al kyl®group containing 1-4 carbon atons, and [err] is [err], reacting a

conpound of the formula 40 [err] in X3 is as defined in Method K, with
axbnpound of the fornul aztzzihd:H§ COO~CH-0CO-R? [err]yy
wherein [err] is an al kyl group co ni ng J[-4 carbon atons, to the

formati dh of a conpound of the fornula 55 COOH

0 O [err] 60 -

wher ei n [ gfdglei@Qnd &4 rétact | Yohi {7 a&efin / Sehédn to
CoND a5 et St Bk B or Bl roliFds BT MUNGY PildeCle g SBN R 88

fornul a 76 esbieslenit defvative]thdréof avithal dsybouditi @Eithe €dmulai ni Ng 1-4 carbon atons 65

and wherein [err] is [err]. 13 0079 872
HO—R? Xvii

wherein R? is as defined above, or a functionally equivalent derivative thereof, whereafter, if necessary,
20 protec;ing groups Z' and Z2 are removed, to the formation of a compound of the formula | wherein R? is
COOR®. : )
Examples of groups which are functionally equivalent with the carboxyl and hydroxy groups in the
v formula XVI and XVI! are for example the groups mentioned in Method A above.
J. for the preparation of a compound of the formula | wherein R? is CONR*R®, reacting a compound of
25 the formula

1.2 ' 1 S Xvil
20 Z'Z°NcH, coo-cI:H-oco-n

COOH

35 wherein R! is as defined above, or a functionally equivalent derivative thereof, with a compound of the
formula

R4
/
. 40 HN : NIX

At N

RS

P wherein R* and R® are as defined above, or a functionally equivalent derivative thereof, whereafter, if
\_/' 45 necessary, protecting groups Z' and Z2 are removed, to the formation of a compound of the formula |
wherein R2 is CONR*R®,

Functionally equivalent derivatives of the carboxyl group is compound XVIli are for example an
activated carboxyl group such as an acid halide, an alkyl ester, an acid anhydride, a mixed anhydride with
formic ester or carboxylic esters, sulphonic or inorganic acids, or derivatives obtained by a reaction

50 between a carboxylic acid and a carbodiimide or similarly functioning compounds such as N,N'-
carbonyldiimidazole or N-ethyl-5-phenyl-isoxazolium-3’'-sulphonate.

K. for the preparation of compounds wherein

55 1 '
R is —C>—-0H2NH2

60
reacting a compound of the formula

R2—CHO XX

65 wherein R? is as defined above, with a compound of the formula

12




- for the preparation .of conpounds of the formula | wherein [err] reacting
.'conpound of the fornmula [err] 15 wherein X3 is as defined in Method K,

ith a conpound of the formula 20 tQO7RB72r mati on of a conpound of the
flormula 25 30 wherein [err] is as ¢gfined above, whereafter [err] is 0
donverted to CH2NH2 as described in jjvet Aoty K to the formation of a conrpoune‘ J
df the formula 1. |If desired, the coamd ofx3t he fornula | obtained by the
pr ocesses A-M nay be converted i nner to a therapeutically

dcceptdbl e salt. The conpound @f the formula 1, or a therapeutically yx

iccept abl e salt thereof, may aI i f ne sary be separated in known manner
iMAts cis- and trans-isoners. bove, the main biol ogi cal
activity will reside in the trans |i) rrpl e 1 Preparation of

pi val oy oxymet hyl trans-4-am nomet hyd cycl ohexanecar boxyl at e hydrochl ori de

('Met hod A) Chl oronethyl pivalate (33.2 g; 0.22 nol) was added to a
suspensi opnhdedin §Odi um brom de (22.4 g; 3.22 40 nol) in dinmethylformam de.
After 2 h a@ahiNzz3n of trans-4-(tert.-butyl oxycarbonyl am nonet hyl)cycl o-
hexaneear Wuxsj Z‘cana@f delpmtmngeqrbgnbaﬂﬂﬁlee@(lzmqytod@ 94 nol) and

di net hyIforr‘a‘%!lfr?l‘l "Eh ] NrOfe was stirred overnight at room

t enper at uPé"e t'g'b?\?ecr‘?f"pwg PEf Y84 of f and water (1 L) and

di chl oronet hane was added. The organic |ayer was separated, washed, dried
and evagporated to yield 56 g. _This roduct s dissolved in ethyl acetate
ind cool ed. A solution of gy I |c acid Wl s|cetate was 45 added.
After 1 h ether was addedX -‘ e Hr@— Svas te>|('ed washed and dfi'ed
dwyield 30.2 g, mp. [err] affer crystRaI | isation from acetone. Calcul ated
or [e;g] 0546 H N455 0 20.8 d 11.5 50

o X“ ve agp) €
y(Fj) ; gg ﬁlr %;EZ:F }8?'%/%5 SE@%H%%%EWFJ ﬁa"&z@@%@%mgﬁ%’%mﬁm )

n dlm;‘;hylforrram de (65 m) was added dropwi se 55 to a coId soI ution of
rans-4-(tert.-butyl oxycarbonyl am norre hy | ) cycl ohexanecar boxylic acid (77.1
;, 0.3 mol) in triethylamne (384 q. %. BRINy and di met hyl f or mam de (195
1). After 18 h the solvent was evapo d, wateér (1.5 L) and ethyl acetate
1.5 L wer e added. The et hyI acet ate extract was vvashed dried and
ivapora‘rted to_give 122 n eth ate 400 . m{ nd
UhyT acoppe/ Bt f@f :gg;f apa mg"@a YL PR A

at roomterrperafure te vvas f| tered, washed 60 and drled to
ield 63.8 g. This substance was d| ssol ved in net hanol filtered through

tharcodl and precipitated wth diet h@t her. Yield 54.4 g (56%,

nf-r—-:rm—h—h'-*

o A« Wl ¢ s W S B ¢

3 m 25
err]. Calculated for [err]: X cBoH H6.19 N 4.30 0 19%84 (@
10. 88

3 V 45 wherein X2 is as defined in Method K, with a compound of the formula
i
: o]
I

— __R7
50 CH,=CH—O—C—R XXV

wherein R” is an alkyl group containing 1—4 carbon atoms, to the formation of a compound of the formuls

55 0
3 Il

i
X C~O—CH—0—C—R’ XX

CH
60 3

wherein X and R’ are as defined above, whereafter X® is converted to CH,NH, as described in Method K 0
the formation of a compound of the formula | wherein R’ is an alkyl group containing 1—4 carbon atoms
65 and wherein R2 is CH,.

13




. _ |
65 found 59.1 6.18 - 4.13 19. 65 11:15 14

0079 872 2i Exanple 3

Frepar Zu i on of 'éLh I(et hlyI (ﬁxycar bonpl@l?)atszmyl 4 o de (Method &) A

rans am nonet hyl cycl ohexanec a rochl ori de o Gy
sol uti on of" fP'r‘éiﬂQ"eEa'E‘E%r"lf °°"Eﬁ?f‘6%?2§\ﬁ 'Wfd?f%ﬁgrret hyl ) cycl ohexanecar boxyl i ¢ “ !

acid (25.7 g; 0.1 nol) 5 and tet
0.1 nol) in 2N sodi um hydr gxi de

abut yl anmoni um hydr ogen sul fate (34 g;
00 i JyyWeg 2 get gd with ethanol free
chl orof orm The chl orof or fi $¥IT vvas2%§H? e?P and evapofated to give 50 g.
T I's was dissolved in trichloroethylene (200 m) and ethyl (1-chl oroethyl)
bonat e . was added After refluxing for 3 h the
soI ut i orﬁea\?\é? avﬁag‘ﬁ%‘ﬁ'd\ﬂ}fjhﬁ T"?"'ﬂt e sul phuric acid, sodium bicarbonate sol ution’
and water. After evapor at.i.on.-of. ch‘l oroTermthe resi-due was di-ssol ved in
-ethyt -acetate-cooled to [err]. to solution a cold solution of
hydrochloric acid in ethyl acet added. After 3 h at ice bat xiu
tenperature the sol vent was evapora -a to give 23 g. This was dissolved in
i sopr,@pyl al cohol and precipitated with diisopropyl ether. Yield 15 g

(49% , Rahpreineisrds deftab euMeh@K, fwath a tbmpduad iof the formuia Cc50.4 H
7.81 N4.51 0258 d 11.5 found _ 50.4 782
4. 80. 25. 4 11.7 Exanpl e 4 Pr¥pafation of

1-(i S‘,ngootﬂﬁo%é(tﬁﬁ@?%&m{& StdWhormidinNs- 4- ani nomet hyl cycl ohexanecar boxyl at e

hydr o ori Met hod A) Tsopropyl (1-chloroethyl) carbonate (22 g; 0.3
mol ) was added to SOdI um bromde (13.5 g; O. 13 nol ) in dinmethylformam de
(1RO m). This mixture was d0for 3 h en added to
trans-4-(tert.-butoxy- c bo A o e carboxylic

(30. 5g; 0.12-.nol ), -disso o di met X#or de ?&50 m) and ?&'ﬂ

triethylamne (24 g; 0.24 m)l) ThIS ture was stirred at [err] for 60 hE
The solvent was 25 distilled off and the re5| due partitioned between ether ;

and water. The et her I ayer was washed, dri d g of
on o e St il o B 35 Hypratt g e Bredreg 3l Ko e
hydr ochi'BFeg &ﬁhu b obtBinb by R FHBSESRE KoM Ry telememddieivmand
recryst athZrQ& é t@&a é’uﬂéﬂlﬁé‘o@ém s3it. Thékofipoiidadthe formura Ppor dteeragdeutivally asbeptableed. |
30 Cal cushiathedof oy flex if hecessary be separated in know@ nEhng in it4-ig aybtransiigomengaAs nofpdo 4 7 |
Cl  1PB50 abexgnie main biological activity will residg inghe trans-sogyey- 4. 13 24. 2 11. 1
The isopropyl (1-chloroethyl) car b(é%t e used as start | ng mat er i aI vvas

ratiqn a oyloxymethyl trans r o 1)
DesP sl sy clp Pt bl ARyt

Af t ero.c aml)iin ginrﬁ@hwfem&rtnmm&éuaz trsdiiion pf Grdibcd-(tanaButylbsy et Bbnviainthomath@iicyasd
- sotum bexasdetratic addinutistyenzingl(26 oi G2, mGDang digeathyifbtmeimidedvas i ds Themnirture

W ernight tqmng was distilled off and water (1 L) and

[ err ] 1 ditgn)loslfo [1hE \Eees?aagedfrhg.‘grgamc P’;/er as starate towashed dried and evaporated to yield 5 g.

u This product was dissolved in ethyl acetate and cooled. A solution of hydrochloric acid in ethyl acetate was
45 -

added. After 1 h ether was added. The precipitate was filtered, washed and dried to yield 30.2 g, m.p. 165°C
after crystallisation from acetone. .

Calculated for :
C14H26CINO,: C 54.6 H 8.51 N 4.55 0208 Cl 115

50 found 54.7 8.38 4.51 21.1 11.7
.o Example 2

Preparatlon of phthalidyl trans-4-aminomethylcyclohexanecarboxylate hydrochloride {Method A)
A solution of 3-bromophthalide (70.5 g; 0.33 mol) in dimethyiformamide (65 mi} was added dropwise
56 to a cold solution of trans-4-({tert.-butyloxycarbonylaminomethyl)cyclohexanecarboxylic acid (77.1 ¢; 0.3
mol} in triethylamine (36.4 g; 0.36 mol} and dimethylformamide (195 ml). After 18 h the solvent was
evaporated, water (1.5 L) and ethyl acetate (1.5 L) were added. The ethyl acetate extract was washed, dried
and evaporated to give 122 g. This was dissolved in ethy! acetate (400 ml) and ethyl acetate’hydrochloric
acid was added at ice bath temperature. After 2 h at room temperature, the precipitate was filtered, washed
60 and dried to yvield 63.8 g. This substance was dissolved in methanol, filtered through charcoal and
precipitated with diethyl ether. Yield 54.4 g (56%), m.p. 212°C,

|
|

Calculated for

CaH20CINO,: C 59.0 H 6.19 N 430 O 1964 Ci 10.88
65 found 59.1 6.18 4.13 19.65 11.15
14




- CH-C, [err] 6.45 OCH(C)Cl. Exanple 5 40 Preparation of 1-(acetyl oxy)

thyl «trans-4-am nonmet hyl cycl ohexanecar boxyl ate (Method A)
I- (acetyl oxy)ethyl chloride (24.5 govzmym was m xed wi th sodi um bromnigle
21 g; 0.2 rrol) in dinmethylformam de,(AQ0sm ). To this mixture after 2 h
f stirrippgadatighy$1 {Eﬂ(yi&{l&arbomﬁ@)é}fﬁﬂl‘ahgﬂy MBinEfylcyclohexanecarboxylate hydrochloride

thyl)cyétbdsmooanecar boxyl'ic acid (64.3 g; 0 25 nol) and tri eth | am ne 50
EE .5 DI ) Awelition:a tragk-4-fTen-Butenyaar wwamsn;%ﬁ qiehex aarc ?g%; él%lL&y g 0.1 ’

n

t

&nd di ét@y Stghyyian H@%: fa'ggw 1%& Jil Sreaid
evaporat t:éh%dm e":% ene( %o: l?ﬁgf I(Mﬁl@ro@ih?@ e (18.88; yi mal} airﬁecl

6l ed angterrefixbhgri3IA tlﬁi yitiGrORdsataghed Oith dilute sﬁgphh)bdbldﬂsbﬂlmhlbtcaramatk solti@tdmg| -
t her wasvagerddeddr eMab@ptic® dii clilordform ¢hepsidiie asatseoh(ﬁelsn $thyl taeqt%éejcwfefi to Qﬁsﬁ’e‘ﬂ'sand

I coﬂorj3 E;g \Ng @MSS‘UH%F‘; %;%W}Oé:gﬁ éi,%je‘g% %{;%'P ?ﬁ?ggg’g%reﬁ%ﬁa%rgg@??at ‘ed

flOI’ C12H H 7.93" N 5,01 0 22.9 d 12.7 found
Céicidted for 4. 41 23.2 . 12. 8 Exa 55 Preparation of

' —sobutw;ﬂqblm?wé%hyl t r and> 804 Ho’h%!t hyN éypé | or%gg%ec%lrﬁéxyl ate (Method A)
Sodi um breifde (3.8 g; 0. 0% nol H8%d i séift yryP&kymetHy/l "chioride (5.1 g
0. 037 nol ) -was. M xed-with dimethyl f orgggade (40 m) and stirred for 3 h at
r-oom t enpredpadatioros 1 Tﬁo’pﬂﬁwléxy(csfeértyloxhuhﬂwmbmwﬁamw&ﬂyﬂmxméalwway mlrdmdnex ane
car boxagl |ooloadn(ue¢6c5A)4 0. 06 rml di ssol ved in dinet hXI f or mam de

nd tri- r raqw fohlemzt omte % 9” edafﬁam’c%d o1 getﬂgrs? anep o'gg;lged
or 100 C '%onyl %m% ‘1% ﬁcgqg Ev; hﬁ\f qa |f8\‘ﬁ¥a
et hyl et YeriaQriéd ne BI) Ai¥ Alixtivd a!VQtﬁ dt 123f0f3d60aﬂdh£ébﬁ@9ﬂ’v%sed
0 give @.sim@ offEAl Shepééilﬁhﬂ(bhrtnﬂﬁﬁd detaadl enied andwaérTHe etteckvr @raawashed, ldyiéd and

cet at e/ reychocmdltmslv@ aefiad oihdhis aithdesdiissglyeddn etliyl pretete and typate dydrpehfasic agihisr
s adde bi‘felaﬁeA srangratian ef teepqleet Y. reopysiliigation drogy aceippe 339 Pf‘.’mq“f‘fb m.p-

r oduct vvg HERWPEY in chloroform Sonme undissol ved material was filtered
ff angb tdaguia@l ki Or 65 was evaporated. Mp. [err]. 15 0079 872

Pal cul at axHECINO,: C519 H809 N433 0247 Cl 110 .

2 C13H24®"N04 8183 2 8094 g AFI3 N 24%7 U121 8 d 12.1 found

; ¢ u i I ymnet hyl
e i s it b el S L
hl ori de Heftdd & 9d3C. A#H¥P kdoliv@i %o Faoxﬁtdmurbnhrepuaé afdandmlr iehel WithSwater dhdSsottiDin)

Ind t r eatbierbbagatd snlutfpn anfivigied. @&ig vasoThtainmd. mm@wnﬁyo%ldam@Hazc@m 88 GHsE:c- 10
Imount ofC'ZCF"th éfﬁ‘@rqct'j'éc’c'After 3 h the mixture was extracted with pentane.

hedpe% aFQ arafio f‘l?a Y Sjs- %hﬁr QCI%Qgi%Eaa&o%a&W¥ﬁo%lAq 44 g. Thi s

roduct via @ g&tlbw)& rfcfé §< & mixed with sodium bromide (21 g; 0.2 moi) in

’%a‘" dlmethylformamlde (400 ml). To thls mlxture after 2 h of stirring trans-4-(tert.-butoxycarbonylamina-
methyl)cyclohexanecarboxylic acid (64.3 g; 0.25 mol) and triethylamine (50 g; 0.5 mol) were addec. This
mixture was stirred for 24 h at 35°C. Water and diethyl ether was added. The organic phase was washed,

b 45 dried and evaporated to give 8.5 g. This product was dissolved in ethyl acetate, cooled and mixer! with
ethylacetate containing hydrochloric acid. Diethyl ether was added after 3 h and the precipitate was filtered
off, washed and dried. 5 g was obtained which after recrystallization from an isopropyl alcohol/isopropyl
ether mixture yielded 4.5 g, m.p. 126°C.

""CL—"‘Q)

= o~ SO W mnmrnlx\r\h-n<m

50 Calculated for

Ci2H2CINQ,: " C 515 H 7.93 N 6.01 0 229 Cl 127
found _ 51.4 7.93 4.41 23.2 12.8
Example 6

55 Preparation of isobutyryloxymethyl trans-4-aminomethylcyclohexanecarboxylate (Method A)

Sodium bromide (3.8 g; 0.037 mol and isobutyryloxymethyl chioride (5.1 g; 0.037 mol) was mixed with
dimethylformamide (40 mi) and stirred for 3 h at room temperature. Trans-4-(tert.-butoxycarbonylzrnino-
methyl)cyclohexane carboxylic acid (15.4 g; 0.06 mol) dissolved in dimethylformamide (100 ml} and tri-
ethylamine (12 g; 0.12 mol) was.added and the stirring continued for 100 h at room temperatura. The

60 solvent was evaporated and water and diethylether were added. The ether layer was washed, dried and
evaporated to give 6.1 g. This product was dissolved in ethyl acetate and ethyl acetate/hydrochlor:c acid
was added. After 3 h at room temperature ether was added and the precipitate collected. Yield 3.5 ¢, m.p
100°C.

The product was dissolved in chloroform. Some undissolved material was filtered off and the sclutior

65 was evaporated. M.p. 104°C.
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10 Exanple 7 Preparation of 1 -(isobutyryl oxy)ethyl F
trans-4- am nonet hyl cycl ohexanecar boxyl ate (Method A) Sodi um brom de (13. 5
‘g; 0.132 nol) and 1-(isobutyryl oxﬂ@?ﬁ)&72hl oride (19.9 g; 0.132 nol) were
added t d| rret ﬁlformam de (120 m ). After 3 h at roomtenperature a 2
solutio lbans-4- (terdg 'PUtﬁ%arh@ﬂﬁ 218 o 121 "
am norretf(}ﬁ){j,?cycl ohexanecag i7¢7gaci d4680. 8 g2 0. 12201 ) and triet hyl am ne
(24 g; 0.24 nol in di nethylfornam de (200 m vvas added The m xture was

stirred atThueaﬁ@hwtvre ﬂér(?nmpigorgﬁuused@smamm 6r "é’w my ated.
vater apg r ‘;Ié ﬁz \I}gg E‘g%

b Was
washed, e fa'clé‘g nvﬁé ) g£ oy acﬁ’g&v Red)d aé:iqe\ﬂb ratedth@teﬂldtg\fmﬁ pece&ol ved
an nd et hylas disdie at, cet 5( paacet ate/ hydrochloric acid was added. D et hyl

et heno was added after 3 h and the preci pi7tate was collected. Yield 2.5 20

4 55 r rr n og]a} b I!;artyed nyI;I tr%%—&a%n%r%&%lcyclohexa rb; xyglzate %@';;%Aﬁ 8.51 1 H
egg E& ol} and 1-{isobutyryloxy)et ylc id (1999 oI)were added

20.1 di ffh i é‘ﬁﬂfﬁl) ﬂé}@ﬁ)ﬁrr 8drh Rhperat %Idl'atll&}faﬁ%é% &t B xycarbonyI-

tr anSrs4aﬁqmoﬁ|QﬂWﬂ dldHeYdhe it ARCARY [308Yd;a0.€2 mptlrand hiriethylghaing 23t b:oQIZC)mOA in

sol ut | ounnmhv(fdranI( Indxga $ eddag. The mixtyse Wasstigaae emmamefar ?

.4
pI ati nurﬂﬂ(‘jﬁ: WF:E’:?:’?N; dadé?%f Bi f#g,?e%]h??'lgs a“ﬁfﬁ)jas%qﬁ aﬁqg%g E%Q&Q&I E%Iabteé

cat al ysig e sol vent evapor ate The product was

recrysta I ized froma mxture ‘of I sopropyl al cohol and di i sopropyl ether.

Yi el d 1Cdlcgatedriop. [err]. Cal cuI at ed for L J ol 115 C 56.0 H

877 Ru=8Y0: 0 19. 9 G1.0 %8 s 208 56. 0 8. 94
fou 4. 20.1 1b

4.45 . f§ 7 11.3 In he same manner as described in Exanple 8 the

foll ow ng conpounds were prepared: EBxawpbe 9 40 Preparation of 1

- (et hy| ereparatidnaify-piveloylekiethyi traammmmmmgdnqumOMxdepm pthetC)

hydr ochl orI\deIUﬂWeOft“*PIVe‘O\d ans nos,vwbea tf Wppmon in ety |
1- (et hy25AL and,einrete; 3}: °%F vfg“-grhﬁ “ﬁt&é e Sromsanpl e
10 45°Prg Tk st alo'iB d17g,mp85°C
trans-4- am norret hy cycl ohexanecar oxyI ‘ate The title conpound, mup. [err]
was obt akdated foom i sobut I ox rret hyI trans- 4- cyanocycl ohexane-
~car box IC@!"@C'Nlan [err] %1 71" 5% 4Ffféepa?r {on o{ t handi ol

bi s- (¥ H94- am nonet hyl c ohexXfecar bbxyl ate)” di hydr ochl ori de (Methoc E)

To a sol Ut j1GRe QineMdnha i id8dcrittiaSn EXahPRS e RYSWAG Mrpolmsaveasmedacndy | ate) (8.5
g) in 200 M glacial acetic acid, was added a cat al yst (5% paI I ad| um on

carbon) 1 g, and this mxture was h%'%!‘P Parr - or 5h
?‘f“ Sl o)

at. 0.% ma!ra topeof d-latylapugarbgavloyietiy F‘V iehesanarabp
Thes/r esi g;(hh m m’%"é’S R&gﬁ’cé"aﬁfb ?md a’c?g@;t% sopr opyl al cohol
and hydroc PGric aC|d di ssolved in ethyI acetate
: Example 10
b 45 Preparation of isobutyryloxymethyl trans-4-aminomethylcyclohexanecarboxylate
The title compound, m.p. 104°C was obtalned from isobutyryloxymethyl trans-4-cyanocyclohexane-
carboxylate, m.p. 33—35°C.

Example 11
50 Preparation of methandiol bis-(trans-4-aminomethyicyclohexanecarboxylate) dlhydrochlorlde {Methoc £)
To a solution of methandiol bis-(trans-4-cyanocyclohexanecarboxylate) (8.5 g} in 200 ml glactal acetic
acid, was added a catalyst (5% palladium on carbon) 1 g, and this mixture was hydrogenated in a Parr- !.
apparatus for 5 h at 0.4 MPa. The catalyst was filtered off and the solvent was evaporated. The residue was .
dissolved in a mixture of ethyl acetate, isopropyl alcohol and hydrochloric acid dissolved in ethyl acetate
55 was added. The crystalline precipitate was crystalhzed from isopropyl! alcohol. Yield 3.2 g, mp. 270°C..

Calculated for .

C,7H32N20,Cl: C 51.2 H 8.08 N 7.02 0 160 Cl 178

found 49.4 8.09 7.11 15.8 17.9
60
: The methandio! bis-(trans-4-cyanocyclohexanecarboxylate) used as starting material was prepared as
follows:

A solution of trans-4-cyanocyclohexanecarboxylate (7.7 g; 0.05 mol} in tetrabutylammonium hydrogen
sulfate in 2N sodium hydroxide was extracted three times with methylene dichloride. The combinec
65 organic solution was dried and refluxed for 120 h. The solution was washed with diluted sulphuric acid,
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$£'56 was added. The crystalline precipitate was crystallized from i sopropyl

‘ al cohol . Yield 3.2 g, np. [err]. Calculated for [err]: C51.2 H
--8.08° N 7.02 0 16.0 d 178f6”6'f'?8 49. 4 8.09 7.11
15.8 17.9 60 The net handi ol bis-(irans-4-cyanocycl ohexanecar boxyl at e)
used as weteaarididigiedreadam tnidrogenscagioppra saletionsdries Pidpaxanorateds Kield Bi8@gnmef 94°C after )

t r ans- 4cnstaliratsrcTesnisRipRE dFBkyl ate (7.7 g; 0.05 nol) in tetrabutyl amoni U'h"?
hydrogeea@%ﬁ i n 2N sodi um hydroxi de was extracted three tinmes with

met hylse@eH22 oride. Tlagegagionbiirsed 69y @B@anioczoesiol uti on was dri ed and

refl uxeehuh@r 120 h. The seiauti orssmas waseied woish dil uted sul phuric acid, 16
79 872 water and diluted sodium hydro en car bonate solution, dried and

evapor a‘i’r%garat%n OL ‘P1 thgnd%’l blmﬁmllomemvlcmg angJa%%th)ldﬁl%rb&%ntlé MHoﬁ Q)Or opyI

al coh Aso ut]gon of 1,1-ethandiol trans-4-cyanocyclohexanecarboxylate-4-cyanobenzoate (4.4 g; 0.0134 rol)
25 Calc Urln #sBitlteloand? and dh®rdfdrm was hydrogenated for 80%h dt 22°C irth Bariapparaths & 38MMPa with20. 1

f ound  platinum oxide as a d3thlyat. The caBlyStivas filtere@ofb@hd the sop@ntZvaperatnd|te vield SPgepligrat i on
of 1, 1- aednestadiizasion fiosw 2-aropaseineon9ining| eerRangheX 4198 thetive coreruay was RYAFEt 1®r i de
Met h_psdzﬁ‘T 10 A sol ution of 1,1-ethandiol

[ rans-4-Guaes ¥ | ohexanecar boxyl at e- 4- cyanobenzoate (4.4 g; 0.0134 rnol) in
absol ut e, ptRzamol: and chlosad or mazes hydizegerat®sl fOr1720 h at [err] in a
Parr]:alp{iméusf?t 3.4 MPaSalth p¥2& i nufdBxi de'®® a c¥i®l yst. The cat al yst
was filter 0 an yent aporated t ld 5.0 Af ter

recry&@t al | 1 24190 'T‘?‘t?)'fﬁp'fe%l‘op B 03'% BIPRR N as(?ouxﬁgnol 2. 599 of the title

canpound, Y\@r?angbl‘,ﬁh&ﬁgohe&éhoploxy{)&ﬁw bilor@al cul ated for [err]: C 52.3
%29 Ntréns-A&yanobyclbbexanectiiboxiylic &id (3.2 1900.05 mol) and thlonys@lollde (8 0 980 P86 mol} wasg. 55
1

ricgang e or @b trn Vhen'@&dP s a*@ ator) inpa
T
trans 4 % &g E (hé dﬁﬂ’-@dﬁ/ 7Yied

.|m) hi onyl
chl orlde g; 0.06 6 m) vvas m xed and refluxed for 30 mn Excess

th]l ;)nyl mh.l;&g!uatlgolmss-em vmrgx(svlqarbggmmermaqr;gtwwg atieh 2% ('% i-ﬁ
nol ) #nhd aAeselptgn ¢ agigl (1] iy r "ﬁ'ézﬂg‘q imgg'ﬁ e was
ed in wa xtracted an

hgat ed olvE q}\?va eyap ra Wh& e:ﬂl é&ésolv ﬁ\ go& M ﬁﬂhl@po& Hérfe aW@@-(t%}(&i ct ed
with e th§| loHdla (0. €808 Adl) vas Bddell i the SiutieslwaerudOs Bt ed,
the pr OdllthtsolMi& drhswa Heeddr&t:[aad rthd doivemt wis evapoiteB tg vipdd 358 @i M.p. BP5°C wfter

1,1- Eama:mdtaulkatrbn&nmemaoglanocycl ohexyl car boxyl ate 4-cyano benzoate 30 A
soI ution &}: anobenzoi c acid (11 g; 0.075 nol) and tetrabutyl anmoni um

hydroge (25- 5 0Uices2 HE36 NB859 O 196
found 66.2 5.54 8.46 20.0

. 40
M Example 13
- Preparation of 1,1-Ethandiol bis-(trans-4-aminomethylcyclohexanecarboxylate) dihydrochloride (Method
F)
, 1,1-Ethandiol bis-({trans-4-cyanocyclohexanecarboxylate) (6 g) was dissolved in a mixture of anhydrous
&J 45 ethanol and chloroform. Platinum oxide (1 g; was added and the mixture was hydrogenated at 3.1 MPa at
22°C for 15 h. The catalyst was filtered off and the solvent evaporated. The product was crystallized from a
mixture of 2-propanol and methanol. Yield 5.5 g, m.p. 260°C.

Calculated for
50 C,gH,4N,0,Cly: C 623 H 8.29 N 6.78 0 165 Cl 17.2
found 51.6 8.33 6.97 15.6 17.4

The starting material used in Example 13 was prepared as follows.

65 1,1-Ethandiol bis-{trans-4-cyanocyclohexanecarboxylate)

Trans-4-cyanocyclohexanecarboxylic acid (11.5 g; 0.075 mol) and tetrabutylammonium hydrogen
sulfate (25.5 g; 0.075 mol) was dissolved in 2M sodium hydroxide and extracted with ethanolfree
chioroform. The chloroform solution was dried and the solvent evaporated. The residue was dissolved in
trichloroethylene (600 ml) and 1-(trans-4-cyanocyclohexanoyloxy)ethyl chloride (10.8 g; 0.05 mol) was

60 added. The solution was refluxed for 8 h. It was then washed, dried and evaporated. Yield 17.1 g, m.p.
75—76°C. .

. Example 14

! 1 1-Propandiol bis-{trans-4-aminomethylcyclohexanecarboxylate) dihydrochloride (Method F)
65 The title compound, m.p. 270°C, was obtained from 1,1-propandiol bis-{trans-4-cyanocyclohexane-
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0.075 nol) dissolved in 2 M sodi um hydr oxi de (80 m) was extracted with Y
et hanalfree chloroform The solvent was dried and evaporated. The residue |
was dissolved in 600 n tr| chl oroetmﬂma7and 1-(trar s-4- @

. ey
cysneey SIETRRY Uil M, Rl L 100 i BBl i RN 0

sol vent was evaporated to yield 15.8 g, mp. [err] after 35 crystallrzatron

f rom et hafagtulatésefocul ated for [err] .C66.2 H5.36 NB8.59
0 19. 6 ¥ ofinthsCl2N204 C534 ig@4p N 656 540 153 1486 20.0 40 Exanpl e
013 Preparfﬂ‘f“bn of 1,1-Ethartf®l 831 148_ 160 ;

bi*s” (t r ans- 4rg WaRMGBakbAbic)sed Q@éyﬁﬁl?@@ﬁh%&ﬂaﬁéaah bR ALcpsdbyRioh&@ndc bty F)
1, 1- Et han@agdn diwhich WaSdttaidedrs ANt mearab@wb)afoewcrﬁr&@)asmmduhsmlrye

i n a mikt bis-@rap$-4-gyeh clmarﬁsarmmhnbl and chl or of orm Platinumoxide (1 g;
was added arr’(dtrf'ﬂ?é“% ’%ﬁ?iy %ﬁ’fﬁg’ a&ta" gh'ﬁh:aasapta["er’ fnthersge mgnngr
The cat al §&tRER '4'?VFI°t°e wg<agpy'e 5 erﬂ? #hporat ed. The product was |
crystallized froma mxture of 2-propgagipedgd nethanol. Yield 5.5 g, mp.
[ err] G@al Praparbtivd of roéthdnQiof 8¢-itrhns-4-aminomethylcyclohexanecdtbdxylats) dihylroShi@#e (Méthdal GI8
0 15.5 d 1DﬁoQon|iQy|§ne| {63.6 g 0.2 mol), trans-4-(tert -buM_oxscarbonylg'mggnethyl)cycgahgzpnecarbowc

e |et 95/(408 ) and, 5
}.714E;I_Eanﬁ rre b&@ﬁfﬁ% gétrgq tr| ?63? oﬁ J?i m%esrrnng wascommueg’

.4 g of this crude material was
Tr ans- 4o CYigddRed M eﬂrbﬂ:‘é&ﬁl@@l@ﬁ %id hy@rodfib efwyace& 32 adiBRH 115G, After addition
t et r abut ybfoatve (8.8halpyebiptigre was abthiaed37 b 'Fﬁlsg\fas @is§bRed roindthavat ardli mectpitated witin  2M
sodi um hy#ghetere-déelbhyg.anprd@€ed with et hanol free chlorof orm The chl orof orm

so“_.utlon fdfgd and the sol vent evaporated. The residue was dissolved in

trichl qwéﬁﬁiy ena (600 nl  @And Ig Glosansr 4o£yaporuc! draxgnoyl oxy) et hyl

chI oride (oihﬁh 0. 05 nol )siwas 60G.eaddeds.ssThe smlouti onzmwas refluxed for 8
It was then vvashed dried and evaporated Yi eId 17 1 g, mp. 75- [err]

E$< le 14 1 1.P d | 8net b t
A Rl R St T
rom

obt ai ned 1 propandi ol bis-(trans-4- cyanocyclohexane- 17 0079 872

car boxyl ahe}l, 24Dmyarm} 0.odiméth\lacEtsmigg | ars-n:&nthm-b[rerocharbzrmn{wﬂueﬂweﬁ/brbnmm.was
i N accor deankoxylatet h t he ex ected structure. Calculated for 5

odigm br o} anghy1,1d h ro-N,N-dimethylacetamide (7.8 g: OOJ mol) was-
C>53.4 35 L_(lidgi tg&gdrv qu éormamrdeh(’gb ?’nl) gr?d the mrxture was stirred for 4 h. Triethylamine (20.7 g; 0.2

mol) and trans-4-{tert.-butyloxycarbonylaminomethyl)cyclohexanecarboxylic acid (25.7 g; 0. mol)
dissolved in dimethylformamide was added. The mixture was stirred for 84 h at 50°C. The solvent was
evaporated and the residue was taken up into diethylether and washed, dried and evaporated. Tne oily
residue was stirred with pentane. Yield 7 g, m.p. 110°C.

A~ Calculated for
CaoHsNsOs: C603 HB860 N7.03 O 240
found 59.8 8.49 7.06 23.8 v T

L 45  b) 2,2-Dihydroxy-N,N-dimethylacetamide bis-{trans-4-aminomethylcyclohexanecarboxylate)

2,2-Dihydroxy-N,N-dimethylacetamide bis-[trans-4-{tert.-butyloxycarbonylaminomethyl)cyclohiexanea-
carboxylate] (3 g) was dissolved in ethyl acetate {50 ml} and ethyl acetate containing hydrochloric acid (50
mi) was added. After 2 h the solvent was evaporated and the residue dissolved in methanol and ether was
added. The precipitate formed (0.9 g} had a m.p. of 220°C,

50
Calculated for
CaoH37ClaN;05: C 51.1 H 7.93 N 8.93 0 170 Ci 151
found 50.0 7.93 8.61 17.0 15.1
55 Example 17

2,2-Dihydroxy-N,N-dimethylacetamide bis-(trans-4-aminomethylcyclohexane carboxylate} (Methoc! G)
The title compound was obtained from 1,1-dibromo-N,N-diethylacetamide and trans-4-(tert.butyloxy-
carbonylaminomethyljcyclohexane carboxylic acid in.analogy with Example 16. M.p. 220°C.

60 Calculated for
C2oH41 ClaN3Os: C 53.0 H 8.29 N 843 0O 16.1 Cl 14.2
found 52.9 8.36 8.19 16.3 14.2
65
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ound - 52.5 8.51 6. 46 14. 8 16.0 The
tarting material used in Exanple 14, 1, 1-propandi ol
i s-(trans-4-cyanocycl ohexanecar box§l §) s an oil which was obtai ned 9 g
rom 1- (trans-4-cyanocycl ohexanoyl o ﬁ% W chloride as for 1,1-ethandiol "
0 bis-(trans-4-cyanocycl ohexanecar boeggdnpie @3 .
- (t rans-Eren;gﬁiﬂoeﬁﬂmvtﬁi%&famﬁo%wawmybhesmemfﬁqdniomsﬂt%thhlod @hi ch was
bt med e pry LB b ar
hioridg TERANDTE 28 BYENIE 5™ P5 ' Brlefdration of° fethandi or o
hs- (t r ansaichtatgissronet hyl cycl ohexanecar boxyl at e) di hydrochl ori de (Method Q
i ¥Odonet CutheN,08%: 6 g, 0.@5m0l ) H710 N594 0204 Cl 150
ty ans-4- (fewtd . - but yl oxycar 58yl an?-6onet A9 cycl'8Bexan®hr boxylic acid (51.4
g 0.2 'PD| ) and triethylam ne (44 g; arﬂdflefg)l ) was dissolved in
df met hy [ f eg gERdbA 6 iABI0aIoidxy Ay S hisld fincmetiyR Eidhekbcatisbdyilte) rdiistieh | ONAI

I et hyl am me a gcldkio of fivatbyloRPrhethy\Rshs AdeaibndthlickdiuhexahbdarboXideteNa g; £ombi) inuexsl at
rr] f oracetatet(208mIDGsdiution htfumatioasitt (0.0fs Iovmpldinatatihnolr10/mi wasreddyd. Ghelsal\@B: g.
54 g of ‘ﬂ’gtfﬁ evaperated anfiherepidye wagdregter withsdigoriery! qther- qixprallise prodyct a4 h1v9s and
hjdr ochf o?5%"cid in ethyl acetate was added (150 m ). After addition of
et her (2. &idujated fif €Ci pitate was obtained (3.7 g). This was dissolved in
nmet hanol &gHi.N20gcCi pi t at edcs8Bh atepeneN 4vdsel 0297 g, mp. [err] Cal cul ated
or 25 Jefpv']d 57.9 C8%8.1 4334 8.@8° N7.02 O016.0 Cd 17.8
pund 2 51.1 7.}2“' 50 6- 89 15. 9 17.1 Exanpl e
b. Pr epar @ldapitioRbt metrandlbibsdi-gkihotethbi |Bﬁix§é/3c§r8&!y@{£§ 8l&ydrochioride (Method F)
Ser( t 1 ANS - MeiEhdI6IBRIA LY hriBEN200€ 17 .08 el KWasafisedIvedin a (rRird BChbSIuta pthano! and
2- Di hy dehimxaforiy, dxid chiydregdmyied fioe 5 drat dC and 3.5 MPa in the presence of platinum oxide (0.3 gi. The
s-[t#a ,}ah’f*é‘g rﬂgﬁ"ﬂ‘bﬁﬁ ?%WPMG A &Fﬁdnﬁ\‘hﬁ' F{t’égﬁ‘l‘%h’ék’d ropapg! peslfijetel
pdi um br SHPR ‘?T ervag adqed pnd fhe preginiiet was cefleddoP'ed Ni2 R TiPnElHy | acet ami de
7.8 0; Ocftoiati@lidr Was- 35 added to dry dinethyl formam de (100 m) and the
xture wagH,sL04cred for 4cisi2Trines byl anizoz (20478g; 0.2 nol) and
r ans- ¢ (foendt . - but yl oxycar 888yl an?.dnet A1) cyclidBexanecar boxylic acid (25.7

. 0. mol) djssolved in dimethyl f i d d. The nixt
i ed  or TEBRE ey el BhmsR AL e uTOFRed and the r esi due was

aken up wéhéndidi BE-Bwanbteaiostnd Washed, dried and evaporated. Tne oil

esi dus was 4syanopedebicdctd 2996y 0.2 mel) wis ditstdived ig 400mipM sddidrd 6ydrélide@ad extre@édthf or
30H51 N3dichloromethane. The dithpnthangsgutpn was [pfipxgisfor S@)h. The Golfiingrwps washed with

9.8 %‘.‘;ﬁé :1“'”"2‘:)2? cighgvater and sogium bigarppnats solufgnAng [d5gd; OR exerarafien fyhatbeadni de
; .1 g, m.p. as pbtained.

I s-(t rans- 4§ norrét“‘ny cycl ohexanecar boxyl at e)

, 2- Di doy dramuigteblsdd- di et hyl acet am de

I'SE[ trarkHNe@ert . - but yl ©@%§Zar bbhgs anNrtvet Y 12).8ycl ohexano- car boxyl at el

3 g) wasP¥idssol ved in et hyfbacet & (5B ) ar#i?et hyl acetate contai ning

hxgl/rochl oric acid (50 m) was added. Eggr;‘ﬁegz; h the sol vent was evaporat ed
a

t heg rG§sdafiibn SHnsetahdi6idrahd-ERih S A icyBkbxEHeRRboxYaR 43R HRMeth| BB EGIRLL. at €
formed (Cchfdrigg(Memdde) m p. of [err] 50
Tetrabutylammonium trans-4-{benzyloxycarbonylaminomethyi)cyciohexanecarboxylate (42.5 3; 0.08
mol)} and tetrabutylammonium 4-{tert.-butyloxycarbonylaminomethyli)benzoate (39.4 g; 0.08 mci} was
refluxed in dichloromethane (800 mi) for 120 h. After washing and drying and evaporation of solvent 31 g of
50  an oil was obtained. This oil was dissolved in glacial acetic acid and hydrochloric acid dissolved ir. acetic
acid was added was added. After 3 h a precipitate {(11.7 g) was collected, m.p. >270°C. This precipitate was
discarded.
To the mother liquor 11.7 g diethyl ether was added and a precipitate was collected, 7.0 g. This product
was recrystallized from 2-propanol several times to yield 2.3 g of methandiol trans-4-{benzyloxycaroonyl-
55 aminomethyl)cyclohexanecarboxylate 4-aminomethylbenzoate hydrochloride, m.p. 162°C. 0.7 g of th:s
product was dissolved in 50 ml acetic acid and hydrogenated at atmospheric pressure using 10% patladium
on carbon as a catalyst. After 20 h the catalyst was filtered off and hydrochloric acid dissolved n ethyl
acetate was added. The solvent was evaporated. The product was crystallized from isopropyil alcohol-diiso-
propyl ether mixtures. Yield 0.3 g, m.p. 240°C,

S~ NTEF ——
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Calculated for
C17H23N204Clz: C 519 H 6.66 N 7.12 Cl 18.0
found 50.1 6.87 7.19 175

65
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Cal cul ated for [err] C51.1 H 7.93 N 8.93 0 17.0 ¢
d 15..1 found 50.0 7.93 8.61 17.0 15. 1
55 0079 87Exanple 17 .
2, 2- Di hydr OXy N- di met hyl acet am de bi s- %trans 4- am nonet h Q’Cl ohexane. 2b
car boxyl at g). '@\fg W?‘*mﬁoﬁ%@ iystrpie Renine FAEPIHILS BhigiPEBNYY G be incorpora‘ed in
1,1-dibro KEditet Tyl acet ami de and trans- 4- (tert. butyl oxy-

car bonyl am norret hyl ) cycl ohexane car boxydmgle 22ci d i n anal ogy with Exanpl e 16.
Mp.[ers] 60 Calculated for [err] Tablets C 53.0 H 8. 29 N 8. 43
0y16.1  C Hagh sabfeyepntpins: 52.9 8. 36 8.19 16.3 -
1%2 65 18 0079 872 @g@gﬁ” F&i‘,’g RLeR n{’isfl gn of ethyl 5

Ydehl©)

bi s- (trans-4-am nonet hyj anecar onyI oxyacet at e shpdghpod G The title ;
conmpoungg mp. [err] was obt ai ned from et hyl E
bi s- (trans-4-(tert. but y¢ewlpgaar bonyl arr ino- met hyl ) cydP®hesanecar bonyl oxyl
acetate, mp. [err]in tp? sane W?g as described in Exa%o e 16. 5 Calcul ated;
for [err] oWIVIPETlC  H 7.10 N 5.94 %0.4 4 15.0 g
found 45 Taic00. 0 7.65 6. 09 195.8mg 15.1 to g-
Exanpl e 19 Preparation of bis-(pival oyl oxynet hyl

t rans- 4- am nonet hyl cycl Megegdiveetegrsloxyl ate) funmarate To'®0189l uti on of

pi val oyl oxynet hyl trans-4-am nomet hyl cycl ohexanecarboXygate (1 g; 4 mmol)

in ethy%o acetate (200 m) a solution of fumaric acid (0. gg; 3 mol) in

met hanol (10 m) was added. The solvent were evaporated and the residue was
treated with diisopropyl ether. A cry$kamdeé 28 product, mp. [err] was 15
ob%&i ned. Cé%C’l‘,H ated for [err] Suppositories ~ C 58,3 H 8.26 N 4.25

0 29.1 found=ae" Suppository contains: 57.9 8.18 4. 33 28.9 20 Exanpl e
. 20 Prepar at| on of et hageiddubhtbis (id raTdmOsRE hyl cycl ohexanecar boxyl at e)

di hydr ochl ori de ( Met hochyHjoctierideandi ol bi s-4-cyanobenzaeed®emg?2 g; 0.014 nol)
was dissolved in a m xture of absolute ethanol and chl orof orm and
hydrogepated for 5 h atAxepYlpainyige3 5 MPa in the present®™®f platinum oxi de
(0.3 g)® The 25 catal yséup}é@s%oiy'bLJe%EqﬂQ;s@ﬁﬁ) and thgy 5@l vegymgvaporated. The

resi due was taken up in Isopropanol and filltered

Example 24
35 Gel

Active compound in form of its

hydrachloride 50 mg
L 40 Liquid paraffin 190 mg
b White soft paraffin 760 mg
b 45 Example 25
Syrup
Active compound in form of its
hydrochioride 100 mg
% Sarbitol | 180 mg
Sorbic acid _ 1 mg
55 Sodiumpyrosulfite 0.1 mg
' Aroma
purified water : ad1 mi
60
65
20




) |sopropyl et her was added and the precipitate was collected. Yield 1.3 g,
p. [err] Calculated for [err] C51.2 H 8. 08 N 7.02

17.8 30 found 00730822 7.92 7.01 17.8 The .
tarting material used in Exanple 2 was prepar ed as foll ows: Methandi ol A
i s-4 cyanobenzoate 35 4- cyanob g, acid (29.4 g; 0.2 nol) was

issolved in 400 M 1 M sodi um hydroxi de and extracted with

i chl ororret hane. The détivikommord hdsrer @b ut i on was refluxed for 96 h. The
ol utifon was washed whydrectietidet ed sul phuric acid, wat éPOmad sodi um

i car bonate sol ution On evaporati on of the vent 20.1 g, mp.
#1], was obtained. Qgﬂ'eg}gﬁ%ﬁl ated for [err] dq% C 66.7 H
. 29 N9.15 0 20.9 found 66. 5 3.31 8. 95
1.2 Bxanpl e 21 45 Preparation of rgrwiaid ol

rans- 4- am nonet hyl cycl ohexanecar box@ineett 4- ani nomet hyl benzoat e di hydr 0-

hloride (Method H) T E
rans-4- ( benzyl oxycarg‘;‘lﬁ;’gl &@E{géenbonetﬂh%?cl ohexanecar pxyyate (42.5 g; 0.08

| ) &nd tetrabutyl ammoni um 4-(tert.-butyl oxycarbonyl am nonet hyl ) benzoat e
39.4 g; 0.08 nol) waSeottcesdedriéd i n di chl or onet hane (&0med) for 120 h.

After washing and drybrp fan(il evaporation of sol vent §815drg of 50 an oil was
bbtalned This oil S50l ved in gl aci al acetic aCl %nd hydrochl ori c
acid si ssolved ir acewhﬁesa&bgiams added was added. Absewg3 h a precipitate
(11.7 g) was collected, mp. >[err]. This precipitate was discarded. To the
ot her Ilquor 11.7 ¢ d| et hyl ether was added and a precipitate was

il G B0 S B B 5
yl

i nonet hyl ) cycl ohexanecar boxyl at e 4- am nonet hyl benzoat e hydr ochl ori de,
mp. [erA ]n vn@ té’stg- dfsommrsof cmnlrumds ovf/alse ldvess@l lveqﬂs afhr &l ammrwetqnc aci d and
hydr ogengt “3 FARPOTfs 4 isdRreaiona
cat al yst" hic 2{ deter ti’a ?ﬁ"‘ ﬁ rp E@ r% je ?ag?“’&?ﬁfa@ﬂﬁa % o d
di ssol vafred offo er@-ﬁﬁ&ﬂh@te‘é@e%n@ Mam “WBi61 AMOIAG) Dinfith ThbErine
product wesollettys btahd inzals D68+ 08r-apyrd :ml—am hmlrs @t ths end qﬁreeqnynhtemlluercages
m Xt ur e gtlvere(ql@pq;]v;@: gpt I of ﬁlp led [Ne'qer, }Nh@@ al&ngﬂoaqc@ghap@q?a[y@:r]he ut:ne samplzs were

a 0 ir a gaschromatographic me agcordint
C 51. 3% qq Y. B tr Nb?rg% %?%\ 498 "L;y?gg!i ¥he rgsults are shgw: in table 18%\)"12?6 thellota 87
7.19 abmgn as th nt of tranexamic acid which was recovered in the urine samoles
' compared to the amount of admmlstered test compound, also calcuiated as tranexamic acid.

50

55

65

21




The follow ng exanples illustrate how the conpounds of the invention can
| Aicorporated in pharmaceutical conpositions: Exanple 22 5
Tabl ets Each tabl et contains: Actig@zuBynance, in the formof its

hydr ochl ori de 500.0 ng 10 Cel | ul ose d 5
100. 0 ng Pol yvi nyl pyrrol i don TABLE 1 20.0 ny 15 -
Tal c Absorption of d of th drtor QraMBurRORGSH UM St ear at e ,
15.0 ng 650.0 ng 20 I%?(rgr'r%‘o ok oghpoposel l'E“(I)erwlﬂoe"s E};lcra suppogh?tory contains: 25
Act i ves subst ance, T'ﬁ‘T‘h'E"f‘OT‘FTT‘O’T"fTS‘h’V‘dT‘O‘CW‘OTT‘d‘é'____— 5
300. 0 ng Ascorbyl pal it afest compound 1.0 ng 30 Suppository
base (| nhausen H) ad 00 0.0 Exalrrpl e 24Ab3s05r tion
Gel Active conpoundH,RCH.D @ €80 GSe4f or i de Mo,g%
50 ng 140 qui d raffin (average values
190 ng White soft par atfin of ®mOteny) 45
Exanpl e 25 Syrup Active gorrpound I n forgzof I ts hydrochl oride
100 ng 50 Sorbitol 180 ng Sorbic acid
1 ng 55 %dl unpyrosulfite 0.1
ng Aroma purified wat &ranexamic acid (reference) 1hd 14 m ;
CHg CHy . 50 + 86
20 CH(CHZ), " H 53 + 3 :
CH(CH,), " CHg ' 69 + 3
'\J
»s C(CHg)q H _ 60 + 10
C(CH,), CHg 76 £ 4
OCH,CHg4 CHg 67 + 11
% OCH(CHy), CHg 87 + 14
(R" and R® 56 + 11
35 together)
Lo, 1 —D—CHzNHZ H 66 + 11
(R —<:>—CH2NH2 COOCH,CH, 63 8
50 —D-CHZNHZ CON(CHy), 55 + 18
55 CHzNHz H 34 £ 9

60

It is seen in Table 1 that all of the tested compounds were absorbed to a much higher degree than
tranexamic acid. In particular, the compound where R' is OCH(CH,), and R® is CH, was absorbed to a verv
high degree, or 87%. Tranexamic acid was absorbed to 11%.

65 -
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65 20 0079 872 Exanple 26 Sol ution Active conpound in formof its 5
drochHl ori de 100mg Distilled water
1 nm 10 0079 872 Exanpl e 27 QG nt nent
tive gaog?tg r]dstl—tl for ;{n sO c]:f ci)rE\pS;oub\ sd (I;f(%rc\;ehlln\(/)elh{lgnem phosphate b h p ,2 9
rrg 1 %’ﬁn §35f Ef le present i ntlon, wh| are esters of tranex |c acl J\%S(EF {
examlc acid in vivo either during ?\htthr Iﬁ; dtro-intestinal waII or by enzymes
Bjrasleﬁxgh @l bidodSh orden td tag ting se&un@; m'bﬁﬁfii§o & Mivénitiod thie Thals B tin PUISanA, B
d C Sbedla;wa of heum@astof wiaebsthﬂmventm @ds compared g thg Haif fife phthesriing astet Ine@ f or m

Fh drdté;@fcwfie&éffegaf dbys . haf ft S- e\;'érﬁ within tﬁr‘é'seaggaﬁd'f gnhydr 'gagg age
tlies. Q‘C?gﬁné st co ﬁmﬁ LA 6 Z;L'(',f é’éi rat s
ter orng fua A IHPLC) l%?éﬁaﬁ'&d &%Qﬂbdeth‘ﬁ rhtderes hd SHds

ral ael rbuﬁbrsds rembmts) rrhe)étammvrmlasdﬂ wa studied byradditon ﬁrso-whnooiﬂ ofis aoe:sblamw tﬂfhe

tjr anexartpst carosiogind tAl‘é%QJg}QQQ mpf E}Psmartmmﬁ?:?‘ttf ﬁIZ‘i’P(tT hg E;@&Wratwy of/tbe tgst q?ﬁouqﬁ lr‘r ats.
ol | o -I%\?mqe ||fe‘Q?'§4 rlioldﬁ on were ?arﬂp t{%ﬁrﬁewv%ac}gfg O?J tvagg\%r;gtratm{\/ évra]s rt\eﬁcfiéﬁ:f
corrpougld by gavage 1 mml/kg - 0 01 mml/kg, 2 m/kg). The urine was

dol l ected at the intervals 0-6, 6- 2%# 48 and 48-72 hours. At the end of
gach interval the cages were rinsed 50 M of distilled wat er, which

dl so was coll ected ampdiranaloydstsls oftheisintd i SRAPROBRat¥BYRr b1EN anal ysed for
tihei r ,gontent of tranexam c agH @.5yhdan Gasanhgiegmt ogr aphi ¢ met hod accordi ng
tto 35 Wessman_J.., Stronberg S., Anal. Chem 49 (1977) 369. The results are
hown in table 1, Wnerre the t taI absorption Is ?'I ven as the nolar anount

o

[@a)

t
df\dr anexani ¢ aci d Whls(':hc "ecovered in the ur A8 W&l es conpared to the
anmount,, of admi nistere orrpound al so cal cul ated as tranexam c aci d.
40 45"50 60 65 HoNCH, L—O-—CH—O— -R!
phosphate buffer human plasma
pH 7.5
(minutes) . {minutes)
30 1 2
R R
CHgy CH, 4.08-10° 9
35
CH(CH,), H 2.16-10° 0.5
C{CHy), H 8.82+ 10° 5
L. 40 3
St OCH,CH,4 CHy 5.40- 10 1.5
| H 1.56+ 10° 1.5
s 45 CHoNH, ' '
3
s | —-<:>— CH,NH, CH, 4.20-10 11
56 Itis seen in Table 2 that the tested compounds of the invention were hydrolyzed very rapidly in human

plasma compared to the rate of hydrolysis in phosphate buffer.

C. Antifibrinolytic activity compared to tranexamic acid
The antifibrinolytic properties of tranexamic acid and a number of compounds of the invention were
so tested in an artificial circulating blood system, the chandler loop {Chandler A.B., in vitro thrombolytic
coagulation of blood. A method for producing a thrombus. Lab. Invest. 7, 110, 1958). Human blfoot! was
mixed with '*|-labelled fibrinogen, divided into 1.5 mi portions and filled into plastic tubings. After
recalcification the loops were rotated for 24 hours during which '*°|-labelled clots were formed. Fibrinnlysis
as measured with release of '**|-labelled fibrin degradation products from the clot, was initiated by a-dding
65 20 PU/ml of porcine tissue activator to the loops. Clot lysis was followed during six hours and the

23




21 0079 872 TABLE 1 Absorption of conpound of the invention after oral
admnistration 5 Test compound [err]_Tranexam c acid (reference)

11 1.4 [err] . : . 71872 59 6 20

[err] cumulative release of 15| FOL whb plotted v.s. time of lysis. WH2A tramexérBi€ Bdid was added to the system
[err] = before addition of tlss&Qcﬂv@to[' @lok lysis was inhibited in a dose depehtent manner. The effect on the50

10. 25- [ etot lysis of compounds of the inventigry}as tested in this system andzgmpated tgthe]inhibitory effect of
[errt] tranexamic acid. The mgan inhihi |t:E(pffect of the test compounds at a °°"ﬁ%{|"' @tion of 1 micromole/lire is

5 listed in Table 3. No mfn {p 5 n the antifibrinolytic' effect of tranexami |d
[ ef rl ? \%ﬁs&f tmag 6s test system. %g:

. and the tested comp | [err]
H o 66 11 45 TABLE3 [eri]
63 .8-50 Antifibrinolytic effect of compounds of the invér@ibii Jcompared to the antifibrinolyticS bffectl 8f
[err] 70 tranexamic acid. 349 60 It is seen in Table 1 that all of the
~tested conpounds were absorbed to a nuch higher degree than tranexamnc
~acid. In particular, the conpound wheré R 1S OCH(CH3)Z and [err] is [err]
-~was absorbed to a veryTﬁ’thWmd@g#ee or 87% TiRerpextdniibitioretd was absor bed t
11% &b 22 0079 872 n vitro test- hydrd!%@j’%“‘b?“t‘!ﬁ'ﬁpounds of the

L=

i nvention i n’phoBgiGHE ercaonh-iotchmtan pl dRHECS PoPUAR compounds of the!
present invention, whic e estkgs of tranexamc acid, are converted to 1_
tranexam.c acid in vivo elther dur | hg the absorption through t he

- gastrai ntesti nalm™wart—or by enzyrres present in the blood.- In order to test
t he stablllty of corrpcﬁ}nds of -t he |n\R§nt|on the half life in human ;

. Tranexamic acid (reference) ' 256 + 3.9

T 25
CHy . - 9H3 o 19.5 £ 4.7
CH(,C_H3)2 o "H T " 32.4 £53
s ~ CH(CHy), . CH, 123.8 £ 5.7
C(CHg,)4 H 19.3 + 4.3
35 OCHZCH3 ‘CHgq 23.4 + 5.1
OCH(CH3)2 . . CHg 258 + 5.5

1 40 —<:>—CH2NH2 ; CON(CH,), 32.2+ 4.7 -

w45
@ . CIa|ms for the COntractmg States: BE CH DE FR GB ITL LU NI. SE

1. A compound of the formula

_ ﬁ |
H2NCH2‘C>—C—O—CI:H—O-C-R1

R2

50

55
and therapeutically acceptable salt thereof, wherein R! is selected from the group consisting of
{a) alkyl groups containing 1—4 carbon atoms,

(b) alkoxy groups containing 1—4 carbon atoms,
60 ;

- (c)-—<:>—CHNH,
_— | o T oNH,

24




5 ,plasma of a nunber of conpounds of the invention was conpared to the §
hal f -1.ife of the same ester in a phosphate buffer of the same pH The hal f§
life, that is, the tinme wthin whi@Q7Z9n&72nount of unhydrol ysed test

COITpOUI’ldc' 7S TdfeSdd op¥s (yas ed'V.g. ti L §is. a mic aci o: s 1te:t'0
compoundo AR s Rl s B S Ak

UV-.det ectibtayisadf codddduid® ofl thie NFerttio vaP@$tbDin Y ySteriafidi¢cthpalet € Ré BEBEGYYffectdPL C)
i n the_r eanexawcacihBiwanesp thbibitpry laffest of thertescoofpovrais Aiaarrohcestratiomdfd spidromelefite is
buffers_a@d%’yﬁé?ﬂ'%?- NPW@’:?E?QFWP?@NW‘?‘?%EWG e atifipfinotytie,sftegir franeypmig peid
50-100 nf9dPe BEY GRUIPOLUT S 8Tt HeS fouat IR ISt To 500-1 000 ml of
pI%na-therrmstat ed to [err]. The conggpggation of the test conpound in

pl asma: anoumtifistinbQtic effecil B &Whpolid ¢l B TveRRIoRDarde & theNhifibddivell leBéct loy
into t'Aetrgekamimadd.t erfiltration. The half life in buffer solution were
determ ned in the same way except that no filtration was needed. The
“results are given in Table 2. I5 TABLE Z HafftTfeof—esters—of tranexam c
~acid in phosphate buffetesbfonpgund : ‘Percent inhibition of pH 7.5 and i

- human 7pl asma- Test conpol o -+ fibrinolytic petivity] i fe in 25 [err]

. phosphat e -buf f er HNGHRT A oplI:H.Zo;*jo.(nﬁ inut uced by Poreige ut es) [err] j

I
i_
i

“lerr] v 4. 08-[erry— -], 9 CH 45 At 2 ',

-~ H o U 2.1e-Térr] . R o5 qoB)3 . - H !

-.8.82-2perr] - 5 40, OCH2CHS™ — ' [err] - 5. 40-
[err] -~ 7~ 1.5 71 L [err] _ - H .

. 1.56- 103 - +-5-50 * lerr] ' _Lerr]
4.%0[err] TheBic acid L{e'j s seen in Table 2 that the tested
‘conpousds of the invention were Rydrolyzed very rfi 8PP i n human pl asna

" conpared to the rateHgf hydrolysis i rbHéhosphate bufsf er,., G Antifibrinolytic
activity conpared to tranexam c acid -THe antifibrinolytic properties of }

tranexam ¢ acid and®®Chglsber of conpounds of the s2rvests on" were 60 tested

in ansartificial ci E,Q(g}_ia)tei ng bl ood system the chandl er | oop (Chandl er

A'B.: In vitro throhbol §®i c coagul ati%®h of bl 0od.23& wéhod for producing a

thronmbus. Lab. | nvesicH %, 110, 1958) .,y Human bl oo gWes ,m xed with

251-1 abel l ed fibri nOge?l, divided into 1.5 ml portions and filled into

pl asti;g tubings. Af@@&t,CHgcal cificati ij,at he | oops ugregrotated for 24 hours
during which [err]-labelled clots were“formed. Fibrinolysis as nmeasured
with release of [er?§HFPHpel | ed fibri®Hgegradati orsprodacts fromthe clot,
was initiated by addi 65 20 PUm of porcine tissue activator to the
I _(:):op.sw_(:l ot lysis wa -1 8M§\H-|un“ n%ole((%(H t)120urs %22 it.r_?e .
U 4 .
. Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE
1.A 6ompound of the formula
50 . |
: 0 o]
Lo o |
HaNCH,— —o—(’:H—o-c—R
55 : ) R2 :

and therapeutically acceptable salt thereof, wherein R! is selected from the group consisting of
(a} alkyl groups containing 1—4 carbon atoms, .

{b) alkoxy groups containing 1—4 carbon atoms,
‘60

T (e) =~ >—CH NH,, ,

24
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cunul ative release of [err] FDL was plotted v.s. tine of lysis. Wen
td¥ anexam ¢ acid was added to the system before addition of tissue

tivator, clot lysis was inhibitgggoggadose dependent manner. The effect

1 the - <clot lysis of conpounds of_the invention was tested in this
stem and conpared to the inhi g't ffc?.chHof tranexam c acid. The nfign
ignhi bitory effect of the test d }rrp 23 '€oncentration of 1

icronole/li reis 5 listed in Table 3. No significant difference (p>0.05)
etvvegan the antifibrinolytic effect of tranexam c acid and the tested
oundks isckledtérfranmthe Rtdup ronsetngadund in this test system TABLE 3

T fibri n‘el'y-tlc ef f ect of conp ounds of the invention conpared to the

roypsccantaini rp
nt | Tibri ng Ragﬁvsrfr 8% nTOIk\;I group contammga‘lc—ﬂcarb-ggg om(s:,onpound

er C%Gt in i-bt N ﬁ"’ and R® are the same or different alkyl groups containing 1—3 carbon aton1s;
fii bri nooywhae.aatgﬁarnzyeprég eREthbythpaaieaine [err] Tranexam ¢ acid (reference)

5.6 3.9 25 [err] - [err] 19.5 4.7 [err]

32.4 5.3 30 [err]
[err] 23.8 5.7 [err] H 19. 3
3 38 [err] [err] 23. 4
1[err] [err] 25.8 5.5 40
[err] [err] 32.2 .4.7 45 dains for the

Qontracti ng States: BE CHDE FR GB IT LI LUNL SE 1. A conmpound of the
for mff]a 50 A5¢%mp0tfnd according to cFﬁrH ]a g‘a;&em aﬁypgcldédtﬁ?el Jah’s l’ﬂgrgtﬁmﬁe%lﬁfiﬁlgll-'tor

thereof ,(:Hyyhere err| 1s se ecte romthe group consisting of (a) alkyl

gr CONd. & compapnd ackoing hadlaimti @nd therdabgutical ik accsptaplecsalpstharast ivhenain RYis an diekt ar bon
at Om; @epup gpntaining 1—4 carbon atoms.
. A compound according to claim 1, and therapeutically acceptable salts thereof, wherein R! is an
alkoxy group containing 1—4 carbon atoms.

E
§ 5. A compound according to claim 1, and therapeuticaily acceptable salts thereof, wherein
I ) .

30 _
CH2NH2 ;

. 35 6. A compound according to claim 1, and therapeutically acceptable salt thereof wherein R! is an atky!
group containing 1—4 carbon atoms, an alkoxy group containing 1—4 carbon atoms, or the radical

L i 40 '
e —D-CHZNH2;

45 and wherein R? is H or CH,.

7. A compound according to claim 1, and therapeutically acceptable saits thereof, wherein R' is an
alkoxy group containing 1—4 carbon atoms and R? is H or CH,.
8. A compound of the formula

L
H2NCH2—<:>—C—O-CI:H—O-C-—002H5
CHg -

or a therapeuticaily acceptable salt thereof.
9. A compound of the formula

50
55

' 60

- 0 0
Il I
) HoNCH, C~0~CH,~0~C~CH(CHy),

25
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0079 872 cunul ative rel ease of [err] FDL was plotted v.s. tinme of |ysis.
Wien tranexam ¢ acid was added to the system before addition of tissue ;
activator, clot lysis was inhibite@0Z9 87@®se dependent manner. The effe
or the clot lysis of conpounds of the invention was tested in thi s.',_;syste.ig'
and conmp&f# eaeettt'ﬁaé'ngng‘ts'E'f l‘yheé?"ff'ect of tranexanic acid. The nean ;‘
i nhi bitory EXTPOY Phie® %68 conpounds at a concentration of 1
mcronmole/litre is 5 listed in Table 3. No significant difference (p>0.05
between the antifibrinolytic effect oﬁ tranex@ic acid and the tested i
conmpounds of the invention was foung iiln_thjs_ tkeks tem TABLE 3

Aatd fibrinolytic effect S'P.NE'GZm SFOFEQ_?T] '(#ﬁ"ﬁ%'aa)&orrpar ed to the
antifibrinolytic effect of 10 tranexamc aéd. Test conpound :
Percene inhibition of 15

fibrinolytic activity induced by porcine [err] - 20 [err]

[ err] Tr anesshempeiticatly deccéptatflesaitrivacgof. 25.6 + 3.9 25 25 '_
[err] 11. A compound of[tgqfo]'mula 19.5 +4.7 [err]
H 15 32.4 [err] 5.3 30 [err] i
[err] 23.8 [err] 5.7 [err} o H !
19.3 4.3 35 [ I I [err]
23.4 5.1 [err] HyNCH, CtereH,—0-C CHaMHB 5.5 40 -:
[err] 5 [err] 32.2 .4.7 Cai for the Contracting ¢

States: BECHDE FR G IT LI LUNL SE 1. A conpound of the fornmula 50 [err]
and therapeutical{%/i accepéabﬁlﬁeksalft t hereof, wherein [err] is selected from
th&grour?’ééﬂ?ﬁpsmﬁ‘zaéqep?js 1}5’” I oups  cont ai ni Ef %4.car bon atoms, (b)

A -a 0 tms, =11 in of its s isomer,
al Koy 01 oulls ACRRRHTHiSRT e ey il o o 0 B e s sz 572 |

rochio
14. A pharmaceutical preparation, containing as active ingredient a compound as defined in any of
claims 1—13, optionally in combination with a pharmaceutically acceptable carrier.
15. A pharmaceutical preparation according to claim 14 in dosage unit form.
16. A compound as defined in any of claims 1—13 for use in the treatment of ailments in mamma's and
30 man, which are due to increased fibrinolysis.
17. A compound as defined in any of claims 1—13 for use in the treatment of peptic ulcer in man.
18. A compound as defined in any of claims 1—13 for use in the treatment of hereditary angio-neurotic
edema in man.
19. A process for the preparation of a compound of the formula
35

I i
| HZNCHZ—D- ~0—CH—O—C~R! |
“ |

et R?

v 45 and therapeutically acceptable salts thereof, wherein R’ is selected from the group consisting of
(a) alkyl groups containing 1-—4 carbon atoms, '
(b) alkoxy groups containing 1—4 carbon atoms,

50
| {c) -D— CH2NH2 '

55
(d) CH,oNH, ;
60
R? is selected from the group consisting of
{a) H, '
(b) alky! groups containing 1—4 carbon atoms,
65 {c) —COOR?3, wherein R? is an alkyl group containing 1—4 carbon atoms,

26
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[rr] 5 [err] is selected fromthe group consisting of (a) H (b) alkyl
oups containing 1-4 carbon atons, (c) [err] wherein [err] is an alkyl
oup containing 1-4 carbaon atom;o&99(éy2[err] wherein [err] and [err] arg,
e sane-or different al kyl groups contai'ning 1-3 carbon atons; or whereindda
rr] and {derCPNR‘BhwbereinR* dnd Gtdrbithe sdntecr diffeletalkyl §Eups containing 1—3 carbon atoms;
rr] 2@r whergin Bhansdiimepresentdeadihagthe trdistlai m 1 and t herapeutical |y acceptabl e
lts thereof, wherein [err] is Hor CH3. 3. A conpound according to claim
andst herapeutically acceptable salts thereof wherein [err] is an al kyl
-group containing 1-4 carbon atons. 25 4. A conpound according to claim
j.~and therapeutically acceptable sal hereof, wherein [err] is an al koxy
roup containing 1-4 carbon atons. 5. onpound according to claim1, and
tiher a,geuti§@lly acceptabl e salts thereof, wherein [err] 35 6. A conpound
ccording To claim1, and therapeutically acceptable salt thereof wherein
[lerr] is am radching a @rputhdcddedbdriuRg 1- 4 carbon atons, an al koxy group
ontaining 1-4 carbon atons, or the radical [err] 45 and wherein [err] is H
[ef;fy] 7. A conpound according to claim1, and therapeutically acceptable
alts thereof, wherein Rl i; an al koxy_group containing 1-4 carbon atons
nd [err] is Hor [err] 8. A_ganpound the formula [err] or a
tther apeutical |y acceptabl e sél% NCHereg .CORHconpound of the fornul g,60
[lerr]_ 65 25 0079 872 or a therapeutTcCally acceptable salt thereof. 10. A
conpdiind of the fornula 5 _ 0

0 .
. wherein Z' and Z? are H or a protecting group, or a functionally equivalent derivative thereof with a
- N compound of the formula .

=

25 o}

I
HO—CH—OC—R!
|
R? m

30

ora functior_1ally equivalent derivative thereof, wherein R' and R? are as defined previously, whereby :he
possible amine substituent in R' also may be protected by protecting groups Z' and Z2, to the formation of a

compound of the formula
152~ 1 '
722 NCsz-D- COO-(IZH—OCO-R : v
2

40 _ R~

35

i’

whereafter if necessary protecting groups Z* and 22 are removed to the formation of a compound of the
formula I;
B. reacting a compound of the formula

50
2122NCH2 -D— COO(I‘,H—OH _ v

R2

C

55

wherein Z' and 2% are H or a protecting group, or a functionally equivalent derivative thereof, witl a
compound of the formula

60 HOOC—R' i

wherein R' is as defined above, or a functionally equivalent derivative thereof, whereby the possible amine

substituent in R' also may be protected by protecting groups Z' and Z2, to the formation of a compound of

formula IV whereafter, if necessary, protecting groups Z' and Z2 are removed to the formation of a
65 compound of formula |;

27 —
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10 [err] or a therapeutically acceptable salt
t Hereof. 11. A conpound of the formula 15 [err] or a therapeutically
acceptabl e salt thereof. 12. A conpo®h@7REZRding to any of clains 1-11 in
the formof ifs (rans_ isoner. 2 . A conpound according to any of 34
clains 1-12 i%"?‘i‘i' '°f"o°|fﬁ1°%'¥'p°|”f'%°ﬁt§/%lfr°6"6]'%ori de. 14. A pharnmceuti cal Y 34
preparation, containing as active ingredient a conpound as defined in any
of clainms 1-13, optionally in conbination with a pharmaceutically

accept abl’e carrier. 15. A phar mag Shlid-at according to clai myj4
i~ dosage unit form 16. A conpound defingd in any of clainms 1-13 for
use*in the treatnent of ailnents in mamm's d 30 man, which are due to

i ncreased fibrinolysis. 17. A conpound as defined in any of clains 1-13 for
use in tHe treatment of peptic ulcer in rran. 18. A conpound as defined in
any of cl aiwrereinA'3nd Bt areigsaiefimedtabevetand Xt isre N, ©£HMNGs ecliH:Ms y-CONY: ol bt Phtto
edema i n nethe formatiomoty epmpaund qj thetferulgriepar at i on of a conpound of the

fornul a 35 0 D-reduction of agompoynd ofitbe Iaqulahor apeut i cal |y acceptabl e salts

t hereof, Mwherein RL is selected fromthe group consisting of (a) alkyl
groups containing 1-4 carbon atons, (b) al koxy groups containing 1-4 carbon

atons, 50 [err] 60 R2 is selected fr, he 8”)38 consisting of (a) H (b)

al kyl groups containing 1-4 car®$ @ CEYCH-0GRR [ err], wherein [errdyis
an al kyl 2group containing 1-4 carbon=atons, 0079872 (d) [err] wherein
[err] and [err] are the sanme or different al kyl groups containing 1-3 '

carbon atons; or wherein [err] and [efr] represent together the radical 5

[ e{.rf] wherein R' and R? are as defined above, in the presence of NH, to the formation of a compound of the
25 formula |; _ ‘
E. for the preparation of compounds of the formula | wherein

30
R is —D—CHZNHZ or —@—CHZNH2.

35 reduction of a compound of the formula

1
- a0 X -—D—COOCI:H—RG : X

Wt R2

{0 45 wherein R? is as defined above,
\ )

1
% R® is —0CO —<Q>—x1 or —OCO—-D— X" and

1 . — = N=
55 X is —CN, —CN2N02, CH2N3, CONH2 or CH =N=OH,

to the formation of a compound of the formula | wherein
60

R' is —@—CHZNHZ or —<::>—cx—12NH2

28
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by A. reacting a conpound of the formula 15 [err] 20 whereln [err] |
agd [err] are Hor a protecting group, or a functionally equival ent 3%
dérivative thereof, vvlthacorrpou d9§ formula 25 30

grr] or a functionally equival ent ive thereof, wherein [err] and
rr] are Bdordefprepdhtipr efcompnaings ofthefoatuya twergbossi bl e am ne substituent in
¢rr] also may be protected by protecting groups Z' and Z2, to the
¢rmati on of a conpound of the fornmula 35 [err] whereafter if necessary
piotegting groups Z' and Z2 a#e, renoved to th rmati on of a compound of
the 45 formula 1; B. peagt QH doof —t-{fe emNil[err] 55 wherein
[#FF] and [err] are Hor a p éctiffig group, & functionally equival ent
derivative thereof, with a conmpound of the forrmula [err] wherein [err] is
a$ defj ned above, or a functionally equivalent derivative thereof, whereby
t he posSkdictionadtia RéMmBdubs bi theifortuian [err] al so may be protected by protecting
gfoups [err] and [err], to the formation of a conpound of formula IV

ereafter, if necessary, protecting groups Z and Z2 are renoved to the

f rmajj on of a 65 conmpound of f1 1, 27 0079 872 C. reduction of a
cbnpound of the formul a coocH-R° X34

[err] 10 wherein [err] -and [err] as d bl ned above and [err] to the
formation of a conmpound of the formula I; reducti on of a conmpound of the
forrrula 15 [err] VI

wherein R2, R® and X' are as defined above, tothe formation of a compound of the formula i wherein

o

® R is —@—0H2NH2 or _D_CHZNHZ

30 G. for the preparation of compounds of the formula | wherein

1.
. R is —D—CHZNHZ

reacting a compound of the formula

b. Z 'Z°NCH, COOH
) 45

wherein Z' and Z2 are H or a protecting group as defined above, or a functionally equivalent derivative
s0 thereof, with a compound of the formula

~ HO—CH—OH |
i ' 3
R? - Xit

55
wherein R? is as defined above, or a functionally equivalent derivative thereof, to gwe a compound of the

formula
o]
1,2 “ 1,2
2z NCH, coo_-(‘:H—o—c CH2NZ Z X

R2

60

65

29 [
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wherein [err] and [err] are as defined above, in the presence of NH3 to th
formattron of a conpound of the 25 fornmula |I; E. for the preparation of
conpounds of the fornula | wherein Q0279822 reduction of a conpound @t he
f or mul ad.4§?é¢£a&r§re:} nefRZiriﬁ? o@ls.deéji:brig » abaye, Lerr] to the formation 01E a |
conpoun "xm?;?& : i . err] 28
0079 872 F. fortte&)ejﬁgfepaorfatlon of ghoer;B%nlrhadISWh((;%e'r\'t he formula | wherein [err]
10 reduction of a conpound of the fornmula [err] 20 wherein [err] and X arel

as defithed above, to the formation of a ound of the forrmula I wherein
[err] 30 G for the preparat irdnisof GtgNibf. the formula | wherein
[&] reacting a conpound of the fornula [err] wherein [err] and [err]

are H or a protecting group as defined above, or a functionally equival ent

derivat’?ve 50 t hereof fwith a conpound of the formula [err] 55 wherein R2
is as def PAEEY ARYUNRPUNGPT the PIRHA | onal |y equi val ent derivative thereof, to
give a conmpound of the forrmula [err] 29 0079 872

15 . 152
- 22 NCH2 —D—COOH x|

20 and a compound of the formula

o 1,2 - XIV
- z'z%neH, —@—com

in which formulas Z' and Z2 are H or a protecting group as defined above, or a functionally equivalent
30 derivative thereof, with a compound of the formula

HO—CH—OH .
|

|
R? X

35

wherein R? is as defined above, or a functionally equivalent derivative thereof, to give a compounc of the
formula

¢

0
| - "
Z1ZZNCH2-—‘<:>— coo-cl:H-o-c —@- CH2NZ1 z2 X/

2
b 45 R< .

whereafter if necessary protecting groups 2' and Z2 are removed.

: 1. for the preparation of a compound of the formula | wherein R? is COOR?, reacting a compound! of the
50 formula

2122NCH2 —D— CO0—CH~0CO-R1
55 | XVi

COOH

wherein 2' and Z2 are H or a protecting group as defined above and R' is as defined above, whereby the

60 possible amine substituent in R also may be protected by protecting groups Z' and Z2, or a functionatly
equivalent derivative thereof, with a compound of the formula

HO—R? xwvil

65 wherein R® is as defined above, or a functionally equivalent derivative thereof, whereafter if necessary,

30
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whgreafter if necessary protecting groups [err] and [err] are renoved. H.

fof the preparation of conpounds of the fornmula | wherein 5 3
1°; CH NH [err] 10 reaotomsaz:orrpound of the fornul a [err] 20
ang a coqpound of the f or,mul a

CODH otectmg groups 2" and Z2 are remove% t?/tqer{ormfr%ofﬁ 6Prm'jcrugg of[ tg? fp]'maé{ﬁ HwTeé?u? j! rar e H
or|a protecy lfmmwéyaan@,sofd%m&ﬁﬂa BRAYBrmM 1 iheleH R ld deés,\/refcqha ¥ &nfBlr 3P

defi vati wee folatecof , Wi th a conpound of the formula

[ekr] fherein R2 is as defined above, or a functlonally equi val ent
derivative thereof, to give a conpound of the formula 40 [err] 45

whgreafter i f necessary progq;tlng ps [err] and [err] are renoved, 1.
far the preparation of a cé@npdiehd GQsy CP-Rherein [err] |S%Tﬂvr]
regacti®g a conmpound of the 50 fornul err] erein [err] and [err] are H

or] a protecting group as defined above and [&% is as defined above,

wher eby the 60 possible am ne substituent in [err] also may be protected by
priot ect i Nhe@inORIPE! Znd ZMate 42, defifed AabbveN 6F b AUNRtdNAINE BHLiveRhECaYrivalRE itherdor, Weith a

t her eofs, coiedund ottherfsonwial of the forrmula [err] 65 wherein [err] is as
defined above, or a functionally equrvalgnt derivative thereof, whereafter

i f necessary, 30 0079 872

37 protecting groups [err] and [err]Hﬁre renoved, to the formation of a
conpowad of the formula | wherein [errNis COOR3. J. for the preparation of
a conpound of the fornula I wherein, [erﬁT IS [err] reacting a conpourwk of

the for §|$%R£k5mher L i and J are efine

ot onep RS 5 HERE St S0t bbby Bt S
f or Mul2@ wherein R? is CONR*R®.

K. for the preparation of compounds wherein

30 : 1.
R is _D_CHZNHZ

35 reacting a compound of the formula

R2—CHO XX

wherein R? is as defined above, with a compound of the formula
40

O

ua

0
\ XX1
c x3
50 i
o)
wherein X3 is
55 {a) CHaNZ‘Z2
wherein Z'and Z2 are protecting groups as defined in method A, or
' {b) CN, CH,NQ,, CH,N;, CONH, or CH=N—OH,
to the formation of a compound of the formula
80
3 “ X " 3
X C—O—?H—O—C X XXl
65 R%
31

[T T

%
}
:
;
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.




[err] wherein [err] and [err] are as defined above, or a functionally
equi val ent derivative thereof, whereafter, if necessary, protecting grouf
[err] and [err] are renoved, to thOTOrSMion of a compound of the formuld

| 25 wherhern erroféirlei% ergjéﬂjK. for t aratlop of co oundsz,\mgﬁzein
[err] 3Whpraalef ¢ \A%{l olnd ofh i’
def i nedg %&i aﬁf ehgrou T:i-gﬁboﬁhr‘]gpg tiie 6rrru| erein X3 |s orme .
[err] 55 err] wherein [err]and [err] are protecting groups as

defined in rrethod A or (b) CN[err] or CHEN--OH to the formation of a
conmpound of the fornmula 60 [err] 31 079 872 whereafter each of the
gkeups X3 are converted to CHXNH3 c.@-: Cii,NbE, the protecting groups [err
and [err] or by reduction of the grolss/ CN, 2[err] CH=N-OH to the formation
of a wonpound of the fornula | wherein 5 [err] 10 L. for the preparation o]
conmpounds 0 s .an. al,k u
car bon gh)}sgltt'%t:rfdngaralgfalsl cr:éaa ﬁgngdtot:fﬂ;%g& Ialwﬁ:ﬁemali Q/an g%?g%ﬁgg?nt!al lﬂg‘lS
[err] 2 - wher el n I S~ as e|ned|n MethodK with a conpound of
the fgrmula [err] wherern R7 is an al kyl group containing 1-4 carbon atons,

to the formation of a conpound %f ormula 30 O 0 [err]
X COOH XX

20

=

—- wherein X3 is ds defined in Method K, with a éompound of the formula

o 0
25 I ]
CH,=CH—0—C—R’ AXIV

wherein R7 is an alkyl group containing 1—4 carbon atoms, to the formation of a compound of the forniula
a0
i I
x3 C~0~CH-O0—C~R’ KXV

35 CH3

wherein X® and X7 are as described above, whereafter X? is converted to CH,NH, as described in Method K to
. 40 the formation of a compound of the formula | wherein R' is an alkyl group containing 1—4 carbon atoms
?sv‘ and wherein R? is CH,.
= M. for the preparation of compounds of the formula | wherein

o
R is —D—CHZNHZ and RZ is CHg,

50
reacting a compound of the formula

55 xs_D__ COOH Y X

&0

wherein X3 is as defined in Method K, with a compound of the formula
HC=CH AXVI

g5 to the formation of a compound of the formula

32
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erein [err] and [err] are as described above, whereafter [err] is
gonverted to [err] as described in Method Kto 40 the formation of a
conpound of the formula | whereinglgereolg#s an al kyl group containing 1-36§
garbon atons and wherein [err] is [err] M for the preparation of conpounds

pf the fornmula | wherein [e' 5! reacti ? a ,eoppound of the fornmula [err]
$0 wherein X3 is as defi -rm Vet Body KoM @ ound of the fo l,a
HC=CH 65 to the formation Of_g3g corrpopnd of t o(r)*nnl:jl a 32 0079 g}(%’l

39 0 ¢ O [err] wherein X3 isc defined above, whereafter X3 is
converted to CH2NH2 as described in Method K to the 10 formation of a
cd%ound of the formula 1, whereafter the conpound of the fornmula 1 thus
Pbt ai Neavhidein @ GLSSRYiYed] sboveS @hatbafer XMs tdndéHen ft® CHINKD 84 SWscrived FrOMMRId €6 the a

t her ape fidrmetidn| of azompqind lof the Farriula ICviseredted tbé cdny@ufiDof tha®imuilg) ! us biainddTif 15

1. A pr deesssgnfipisolptad ingranpiern endinr ifoneeried taroterdreyficathheccéntablaselty [err] 25 and
therapel&aiirgsaljol%eeg&g% S@ ts thereof, wherein [err] is selected from
t he group consisting o a) al kyl groups containing 1-4 carbon atons, (b)
al koxyg gr oupsprécessifod thé prgpatatidn obd ddipoarididThhe fadhujaer r] 40 [err] is sel ected
fromthe group consisting of (a) H, (b) alkyl groups containing 1-4 carbon
atons, (c) [err] wherein [err] is an al kyl group containing 1-4 carbon

atons, 45 (d)[err], wherein [p+h] fnd [err]0 are the sane or different
ial kyl,groups contai ni ng 14+3n6aL -/m DA, a_g_d/\/rger @in [err] and [err]
i 2 2 A — i —R '
{represent together the radical®[aLLy 5 |
W

25 and therapeutically acceptable salts thereof, wherein R! is selected from the group. consisting of

(a) alkyl groups containing 1—4 carbon atoms,
{b) alkoxy groups containing 1—4 carbon atoms,

30

(c) CH,NH,,
35

(d) —@— CHoNH, ;

5 R? is selected from the group consisting of
(a) H, .
{b) alkyl groups containing 1—4 carbgn atoms,
oo {c) —COOR?®, wherein R? is an alkyl ghoup containing 7—4 carbon atoms,
s 45 {d) -—_CONR‘R5, wherein R* and R® are the same or different alkyl groups containing 1—3 carbon atoms;
or wherein R' and R? represent together the radical

) @
55' A. reacting a compound of the formula

1,2
60 z'2ncH, —-D—coou—« )

wherein Z' and Z2 are H or a protecting group, or a functionally equivalent derivative thereof, with a
65 compound of the formula

Rr2

A Illlslgfﬂlfl!ll :




55 A reacting a conpound of the for mul a [err] wherein [err] and [errkjpre
H or a-protecting group, or a functionally equival ent derivative thereof,
with a 65 conmpound of the formula 3 éo é 0079 872 [err] or a functlonally
equi val ent derivative thereof, wher r?? and [err] are as defined
previ ously, whereby the possible am ne substltuent in [err] also may be
prot ect ed. by.protecting groups [err] and [Harr , to the formation of  a
conmpound of- the fornula 10 [err] wheb@aftePCtT necessary protecting groups
[ecr] and [err] are renoved to the for ion of a conpound of the formyja
I;@p ® B. reacting a conpound of ‘the-fornula [err] wherei nwger]é agdtb
[err] are Belent\@hrigitos! thereds, wherbit Rt dridRiatd ap d eetviovrly. wherERhE ve
t her eof , &iﬁiﬁ%gﬁmm R ﬁo iincbefpotertad Y P@Mng groupsefq]s , to the formation of 2

VI wher ei rorfipoundofgke idemylned above, or a functionall y equival ent derivative
t her eof’? whereby the possi bl e anine 35 substltuent in [err] also may be

protected by protecting group rr] [err] to the formation of a
conmpound of forrmula IV where&fZ @m-qu-fﬂC@PéCtl ng groups [errY
and [err] are rem)vedtotheformatlo a co und of formula I; C

reducti’®n of a conpound of the formula 40 45

[err] wherein [err] and [err] are as defined above-and X is -CN, [err] or

- CHEN- OH {\Rerbdi@r # RECERE Y Qrot&finPgr6GURIZO Bitkiz2afe reinevekias theliambtionDf acerdeasnd ofthof a
conpound ekmithe fornmula 50 [err] 55 wherein [err] and [err] are as defined

above, ¥n t e regrting@rrompeynd efgsmilAe formation of a conpound of the formula .
I;;@ E. for the preparation of conpounds of the forrmula | wherein '

: z'z%neH COOCH—OH v
2 2 I

R2

wherein Z' and Z2 are H or a protecting group, or a functionally equivalent derivative thereof, with 1
30 compound of the formuia

HOOC—R! vi

wherein R' is as defined above, or a functionally equivalent derivative thereof, whereby the possible amine

35 substituent in R! also may be protected by protecting groups Z2' and Z?, to the formation of a compouncl f
formula IV whereafter, if necessary, protecting groups Z' and Z? are removed to the formation of a

" compound of formuia I;
C. reduction of a compound of the formula

' | x‘_D- coocI:H-oco—ra1 T
o R2

45

g
8

wherein R! and R? are as defined above and X' is —CN, —CH,NO,, —CH,N;, —CONH, or —CH=N---OH 1o
the formation of a compound of the formula {;
D. reduction of a compound of the formula

OHC —D— COO?H—OCO—R1 VI

55 ' R

wherein R' and R? are as defined above, in the presence of NH, to the formation of a compound of 1he
formula I;

50 E. for the preparation of compounds of the formula | wherein

65 .

34 _

A e




_ [err] 34 . 0079 872 reduction of a conpound of F
formula [err] 10 wherein [err] is as defined above, 15 41 j
[err] is [err] or [err] and [err] p ﬁ&ﬁﬁ]err] or CHEN-OH, 20 to the
formati on of a conpound of the fornu erein [err] 30 F. for the .:;
prepar at reductiof ofcorepwavndsf die fertaglaf or nul a | wherein [err] 40 reduction of a

conpound of the formula 45 [err] wherein [err] and
[err] are as defined above, to th ormation of a compound of the formula I
whereig 50 [err] is [err] or [err oLe t he preparation .of conpqunds
of’ the fornula | wherein 60 X 2 cBockok 1 [er]BlJ

[éFr] 65 reacting a conpound of the formukd 35 0079 872 [err] 5 V\/nerel n
[err] and [err] are Hor a protecting group as defined above, or a

funct|,gnaJhg,¥mqmga\§@gmgag@5| vative thereof, wth a conpound of the fornula
10 HO- CH OH R2

XI'l wherein [err] is as defined above, or a functi I 1y equival ent
- : ]
dgrl va’il ve thereof, tgs g?sr ve a @191 ofor t hfoco@— %1 and

1 . ' — N
X" is =CN, —CN2N02, CH2N3, —CONH2 or CH = N-OH,

20

-

to the formation of a compound of the formula | wherein

—@_ CH,NH, or —<:>—cr-42NH2
!

F. for the preparation of compounds of the formula | wherein

3 1
R' is CHyNH,  or CH NH, ,

40 reduction of a compound of the formula

o —@— COOCH— X

wherein R2, R® and X' are as defined above, to the formation of a compound of the formula | wherein

-@—CHZNHZ or -D—CHZNHZ.

G. for the preparation of compounds of the formula | wherein

60 . 1
"R s --<_T_>—cr-|2NH2

g5 reacting a compound of the formula

25

30

50

55

35

i . I




15 formula 20 [err] 25 whereafter if necessary
protecting groups [err] and [err] are renoved. H for the preparatlonaﬁ
conpounds of the fornula | wherei nOd¥9 872 [err]
is [err] 35 reacting a compound of the fornmula 40 40

[err] and a conpound of the forpula 45 ] 50 in which fornul as [err] and
[err] are Hor a protecting gréfpNad, o 6T @M¥Le, or a functionally”®
eqU|vaIent derivative thereof, with a c8 -ound of the fornmula HO CH OH 55

i R2 XI'l wherein [err] is as

ef ined t al.ye a
Corpounchingai Pt 22 ale 4 Ry ofHisd ARl oGl o Boipt ekl iofibon e
necessary protecting groups [err] and [err] are renoved. 1. for the
prepar@ati on of a conpound of the fdiGm#H—®H wherein R2 is COOR3, reacting a
conpound of the formula 5 [err] 10 whef,ein [err] and [err] are H or
protecting group as defined above and is as defined above, whereby the
POSSi bl ewrerdinIR? isabetinddaBiMe, drid firRtidnallyddqaRalbm MeRAtiveItRdr&st te Givey cadpalialsfitieg
groupss [femmya and [err], or -a functiorally equival ent derivative thereof,
wi th a conpound of the fornmula 15 HO R3
XVI| wherein [err] is as defined above, or a functlonally equi val ent i

derivative thereof, mhgreafter necessary, ||
20 Z°NCH, COO—CH—O—C——<::>}-CH2NZ 22 X1l

26 whereafter if necessary protecting groups Z' and Z? are removed.
H. for the preparation of compounds of the formula | wherein

30 R1 .
s CH?_NH2 s

35 reacting a compound of the formula

. 152 _{ >_ X1 '
40 zZ'Z NCH, COOH |
and a compound of the formula
2122NCH (oe]e]
2 H XIV

C o
in which formulas Z' and 22 are H or a protecting group as defined above, or a functionally equivalent
derivative thereof, with a compound of the formula

R

«

, HO—CH—0OH
86 I .
' R Xi

\flvhere;n R? is as defined above, or a functionally equivalent derivative thereof, to give a compound ¢f the
ormula
60
: o]
1,2 I 1,2
Z Z"NCH» COO0~-CH-0-C CH,NZ'Z XV
o L,

36
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arotecting groups [err] and [err] are renoved, to the formatlon of ar~
donpound of the formula | wherein [err] is 20 COOR3. J. for the prepﬁPatlon
(}f a conpound of the fornula | whehghip g9hr] is [err], reacting a conpourd
df the fornmula 25 30 wherein [err] and [err] are as deflned above, or a
fiunct i onlﬁ(h?’?ﬁﬁé ifinaFagsam ProrsHna geIrs & endcy agfremeied mpound of the formula
vher ei n eRaEAPq °fé’t"8m5f§‘"?j8?““’1'(8'31“%6’(98’9'"&' 'sgoﬁgncefftgﬂgf‘f'?m@aﬁ?g al ent
derlvatlve% ereof whereafter, if 40 necessary, protecting groups [err]
and [err] are rermved to the formation of a conpound of the formula I
wherein [err] is [err] for t N ep f 1corrpounds wherein 45
[E’fl’] is [err] reactlngziétzz%‘t‘fizo ﬁg— Brﬁ%‘?a 50 [err]

XX wherein R2 is as defined above, W th a gggpound of the fornula 37

9079 &2 wherein X3 is (a) CH2NZ1Z2 wherein ?Err] and [err] are protecting
groups as defined in nmethod A, or (b) CN, [err] or CHEN-OH, 5 to the
formati owhemém a‘ amd @pare Hcbr ebrmdtmﬂgfmwuis deflngd oltnue anf R’ ds asaigfined GEOVPH%“

are conveassidle @%NEE" be@f“ﬁiﬁ%ﬁf?ﬁ%%ﬁ“’@?oﬁﬂg ‘PER I é?ﬁﬂf V[err]
or by,s e?ﬂﬁ'&’f'?'?fr‘l’e%‘fat“ﬁf ere oﬂB’s "CN'”‘["@ of fhe N-OH to the formation of a
corrpound of the fornmula | wherein 20 yo—r? xvi[ err]
is [err] 25 L. for the preparation of conpounds of the fornula V\/nereln
[err] i sweateimRkiplas gefma@atwmoanamqqgnaquem'%ﬁewméhefﬁ Z r &%ectﬁi
react V\ﬂgp%t?e @ﬁﬁwﬁﬁz (?f‘dﬁﬁe feg1oMsy B the)formation of a compound of t rmula erei

oftie bép%loq efd 4 &ﬁgour{a Mek lfU?tqulgl widrdifiR8s @@Nﬁ?ﬁ’u Rdctiah a torBpdupd seul a

35 [err]theformula V 40 wherein [err] is
an.al kyl group containing 1-4 carbon atons, to the forrratl on of a conpound
of th formul a wherein X3 and R7 a s defined aboye, whereafter X3 is
converi ed to CH2NH2 as dek!zfemtHi, a0-Cb-800+RE formati on of aXVil
conpound of the formula | wherein 1[ 1s %ra al kyl group containing 1-4

carbon atons

30 wherein R', Z' and Z2 are as defined above, or a functionally equivalent derivative thereof, with a
compound of the formula

R4
7/
35 HN ¥IX
AN
Rs
wherein R* and R® are as defined above, or a functionally equivalent derivative thereof, whereafte-, if
40 necessary, protecting groups Z' and Z2 are removed, to the formation of a compound of the formula |

wherein R? is CONR*R®.
K. for the preparation of compounds wherein

b 45 1,
R s —D—CHZNH2

reacting a compound of the formula

o«

50
R>—CHO XX

wherein R? is as defined above, with a compound of the formula

55 o
XXI

60 (0]

65

) O

L e St




and wherein R2 is CH3. M for the preparation of conpounds of the__‘formx“l!
wHerej{n 55 [err] is [err] and err| is [err] 60 reacting a conpounf
of the fornula [err] 38 0079 SXOFABZERN X3 is as defined in Method K,
V\nthac d of the formula HC=CH

XXVI fﬁ,\, Q&matl on of ‘a conpound of the fornmula 10

[err] V\Mfeﬁéirnz‘ 22 Sredotblithg Hi@Gpsade Aefhed WRERGT A RF X3 is converted to CHZNH2
as descri bétlCNICHYRO OldLNK QOBIHE breCH=eN-1@H.i on of a compound of the formula 1,
wher eaf ttethefdrmatonr 8 gerapaynd pHge fogPitil a | thus obtained if necessary is
isolated in trans-formand/or is converted to a therapeutically acceptable
satt. 2. A process according to cl gim1l forgthe preparation of a conpound
of the fornmula | and 20 ther;j tlnally acqept esaltsthereof wherein
R2 ismH or CH3. 3. A pro &- C+DeCH-© a@—‘ t he preparatidﬁ“bf a
conpound of the fornmula I and er apeulé cally eptabl e salts thereof
wherein [err] is an al kyl group cont aif ing 1-4 carbon atonms or an al koxy
group containing 1-4 carbon atonms. 4. A process according to claim1l for

t he preaerbited Bach bf the Grours Xeisre cariverteld o CHYNALHyaerhovalud thd brotdatrigaipaupk Z'cantl 3/or
accept albly esdgetiot of thdrpas TN, GHhNOL CiiuNg, GONH., CH=R—0Hgo fhe farfatiop Of Ecomaoyndef the s -
accor di AYm™uE I#heeh 1 for the preparation of a compound of the formula | and
t herapeutically acceptable salts thereof, wherein [err] is an al kyl group !
cont apni ng 1-4 carbon atons, an,35 al . gro'\& containing 1-4 carbon
atons, or the radical [err] anmmhe & 20r CH3. 6. A process
according to claim1 for the preparatiten’ of a conpound of the formula | and
48 g-herapeutically acceptable salts thereof, wherein [err] is an al koxy

gr OUpzscont @'f&'tﬁwprgpal}atﬁ@ p%p@h%ﬁaf %qOrﬁ%la I%vik:'rem R‘%n (ajIZyCI) fg%uﬁg%ﬁ§ ﬁg 14

accor di Rgbératérhs)land B2 i& OR,, teB&tinD & @BAHcUhH 81 th&Forduls ONTPOUN ornula 50
[err] 55 or a therapeutically acceptable salt thereof,

30 Xs——D— COOH XX1H

wherein X2 is as defined in Method K, with a compound of the formula

35
)

I
CH,=CH—0—C—R’ YXIV

40 wherein R7 is an alkyl group containing 1—4 carbon atoms, to the formation of a compound of the formula

o 0 .
| 3 I [ ,
b 45 C-O—(l:H—O—C-R YXV
CH

wherein X? and R7 are as defined above, whereafter X2 is converted to CH,NH, as defined in Method K to

. 50 the formation of a compound of the formula | wherein R! is an alkyl group containing 1—4 carbon ate:ms
and wherein R? is CH,.

M. for the preparation of compounds of the formula | wherein

55
R is —D—-CHZNHZ and R? is CHj,

60 reacting a compound of the formula

3
X ‘D— COOH XX
65

38
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-

:'[err] 65 or a therapeutically acceptabl e salt thereof, 39 é;-

p079 872 0 46 [err] o
therapeutical |y acceptabl e sal t ﬁ&eof or 100 0 15 or a
4 therapeutically acceptable salt & @(ﬁ’ 20 8. A process according to claim

1 for wHarin°ePaRr Rtinedlin Methdd R MHGLIIFhpasnddethe ieflulan cl aims 1-7 in the form of
its trans isonmer. 9. A process according to claim1 for the preparation of
a compound as defl ned in claims 1-HC=CH the formof its hydrochl off¥e. 25
Pat ent e aaten: BECHDEFR @G IT ULUN SE 1
Ver. ﬁ%u&%%r 'ﬁpqé'ﬁyﬁétkﬁjﬁgﬂ%MO CH 0-C--R 35 und deren therapeutisch
a?m'éhnbare Sal ze vvor| n RlL (a) ei ne Al kylgruppe mt 1 bis 4 '
Kohl enst of f at onen, 40 eltme AI kox ruppe mt 1his_ 4 -
i Kohl enstoffatorren, 45 -~ g \ T (c)

+cHRH 2 50~ - X chlz R2
(a) Wasserstoff, (b) eine ARyl grup mt 1 brs 4 Kohl enstoffatonen, 55

(c) --COOR3, worin R3 eine Alkyl grupp@ mt 1 bis 4 Kohl enstof fat omen I st
(d) - CONR4R5, worin R4 und R5 gl ei ch oder verschieden sind und Al kyl gruppen

15 .
G upéqi'ﬁ‘ ti f%%oﬁ?‘p;ﬁ:%\?i%ge niﬁlﬁ-ﬁrijr e Lf;?ﬁ@ if E% r%%ﬁéﬁ?hﬁﬁﬁfﬁg ae

necessary is isolated in trans-form and/or is converted to a therapeutically acceptable salt.
2. A process according to claim 1 for the preparation of a compound of the formula | and
20 therapeutically acceptable salts thereof, wherein R? is H or CH,.
3. A process according to claim 1 for the preparation of a compound of the formula | and
\.& therapeutically acceptable saits thereof wherein R' is an alkyl group containing 1—4 carbon atoms or an
alkoxy group containing 1—4 carbon atoms.
4. A process according to claim 1 for the preparation of a compound of the formula | and
26 therapeutically acceptable salts thereof, wherein R' is

5. A process according to claim 1 for the preparation of a compound of the formula | and
therapeutically acceptable salts thereof, wherein R' is an alkyl group containing 1—4 carbon atoms, an
g5 alkoxy group containing 1—4 carbon atoms, or the radical

_D_C“z”“z :
v D

) and wherein R? is H or CH.
b 6. A process according to claim 1 for the preparatlon of a compound of the formula | and
45 therapeutlcally acceptable salts thereof, wherein R' is an alkoxy group containing 1—4 carbon atoms and
R? is H or CH,.
7. A process according to claim 1 for the preparation of a compound of the formula

50 0

_ o)
S — N
' H,NCH, —D—‘clz—o—clsH-o—Ic—ocsz

CHg
55

or a therapeutically acceptable sait thereof,

o
60
Il

HoNCH, C~-O-CH 2—O—C—CH (CH3) 2

65 Or a therapeutically acceptable salt thereof,

39

(LT



0079 872 4 7. 2.
Ver bi ndung nach Anspruch 1 und deren therapeutisch annehnbare Sal ze, worin
R2 Wasserstoff oder CH3 ist. 3. Vbr 2nach Anspruch 1 und deren

t her apeuti sch annehnbare Sal ze, morln 1 eine Al kylgruppe mit 1 bis 4

Kohl enstof fatonmen ist. 5 s 4. Ver bi ndgng nach $nspruch 1 und deren, n

t herapeuti sch annehnbare Sal ze, wg i g $J ‘ﬁ%ﬂéﬁﬁpe mt 1 bIS’A)

Kohl enst of f at onen ist. 5. VeNEinm aCRYARSD 2 deren

t herapeguti sch annehnbare Sal ze, wo t0 R CH CH2NH2 i st.
15, _~ 6. Verbindung nach Anspruch 1 und der en® t her apeuti sch annhenbare
Sat'ze, worin R eine Al kylgruppe mt 1 bis 4 Kohlenstoffatonen, eine

Al koxygr upnendthdeutteall) steébrdbRMaf thatedf bat omen oder den rest 20 :
CHPNH2 2 2 bedeutet und R2 Wasserstoff oder CH3 ist. 25 7.

VErbln&%ng nach Anspruch 1 und deren therapeutisch annehnbare Sal ze, worin
R1 eine Al koxygruppe mt 1 bis 4 Kohlenstoffatgren und R2 Wasserst of f oder

CH3 ist. 8. Verbindung der For 0 |l il

00l H NCH 2-0 C CHghietty CEPRCIYF-Cre @ Mt i sch :
annehnbires Sal z davon. 9. Verbiweding der Fornel ,%0do ' 2 2 540 :
COCH2-0- -CH(CH3)2 i 45 oder ein therapeutisch annehnbares Sal z davon
10. Verbi ndung der Fornel 50 0

or a therapeuticall
gn Eg Eﬂnélé r Faﬂ;gé%p c%g v (":rfjlnf fo clwﬂﬁ@t@%w&p%aéwn fa nzr'pggrg{ ag%leﬂneh h‘?tﬁé?tﬂ@\ﬂ-‘i PGy

E_,O CHz2 ocess accordmg to claim 1 for tﬂ‘lﬁ-%ﬂ?atlon of a compound as defined in cla:ms 1—7, in the

form of its hydrochloride.
25 Patentanspriche fiir die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE ‘

1. Verbindung der Formel . 5

Lo ool
H2NCH2-4<::>}-L-O-CH-O—C-R’
2

und deren therapeutisch annehmbare Salze, worin
R! (a) eine Alkylgruppé mit 1 bis 4 Kohlenstoffatomen,
{b) eine Alkoxygruppe mit 1 bis 4 Kohlenstoffatomen,

s (c)-—<:::>—-CH2NH2,
45 -
(d) -—@— CHoNH, ;
50

R? (a) Wasserstoff,
{(b) eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen,
§5 (e} —COOR?, worin R? eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen ist,

(d} —CONR*R®, worin R* und R® gleich oder verschieden sind und Alkylgruppen mit 1 bis 3
Kohlenstoffatomen sind; bedeutet oder

R' und R? zusammen die Gruppe

: .

g5 darstellen.

35

3
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oder ~ein therapeutisch annehnbares Sal z davon. 41
1 111hl 11222222 10 111 811 * ¢ L 1s

ihres trans | soneren. 13. Verbi ndung wi e in den Anspruchen 1 bis 11

dbf i ni ep,, % VHORBRIRABPIP d MR IR TGRpeUtah anpRu R At P MEEREIVStERAT T das
3%95 akt | V’%v&ﬁ%ﬁ&lﬁaqm%s;ﬁudﬂq uNPEdRn M uTRBCohn SR FE SiRE, %ﬁpﬁ%ﬁi&%k}lghﬁe 13,

gebenainfiaid SKéhrenitomdisratiéton Mt ei nem phar mazeuti sch unbedenk! i chen

Tr agef entdaaletbindiing nach Abspryehal watteigtensvbtrwuﬁhcap@ncwnhaeecﬁalﬂnsmﬂucﬁi dile i n
der Dar ﬁ@?’ﬂewpgﬁfﬂ)ﬂ ﬁisxﬂdﬁ?h'%‘?“éw eRfthi t e éh \Ver bi n? nach ei nem der
Anspr uche 31 VHP' NS AR 'ef'ﬁheéaé’F"tE E‘ITH?S’ %ﬁqﬁf‘ﬂr ankungen bei
augeti eren und Menschen, verursacht durch erhohte Fibrinolyse. 17.
Mer bi mdung nach elnen1der Ansprpc bis 13 zur Verwendung in der

Behandl ung von Ul cus pepti cumFbcH5NH2 to is1.8. Ver bi ndung nach

&i nem der Anspruche 1 bis 13 zur Me+f#endung I n der Behandl ung hereditarer
angloneurotlscher Qdene be|n1anschen 19. Verfahren zur Herstellung el ner
Ver bi 3dungg, d@binduRl ARth Aksbruch 1 und deren therapeutisch annhembare Salze, worin ® emeZWFrTJEﬁaO
H2NCH2. titD bis 4 Kohlenstofatdabn{ike Alk dRygruptld mit-1-bis 4 Kohterstoffatoméilodeh @dnape UT | sch
dannehnbar er Sal ze dersel ben, worin R (a) eine Al kylgruppe nmt 1 bis 4
Kohl enst of f at omen, (b) esi ne Al kox uppe mt 1 bis 4 Kohl enstoffatonen, 25
¢ Clao{ .) CHZNH2' 30 (d) NER2; 35 R2 (a) Wasserstoff, (b)
eine Al kyigruppe nmt 1 bis 4 Kohlé€ f fatton®n, (c) -COOR3, worin R3 esine

Al kyl gruppe mt 1 bis 4 Kohl enstoffatomen ist, 40 (d) o-CONR4AR5, worin
R4sund R5 gl ei ch, oder verschi eden sind und Al kyI gruppen mt 1 bis 3 > ~W

KOhl %Spw*ta}ltgﬁlgnxg@ ?:ﬁ o:\fr@%% 1 uncp qigrren thergpnegtls% anne%u I’gg% Sa ze, w%’n H’Pee

Alkoxygruppe mit 1 bis 4 Kohlenstoffatomen und R* Wasserstoff oder CH, ist.

8. Verbindung der Formel
HoNCH,y —D- C—O—CH—O—C—002H5

oder ein therapeutisch annehmbares Salz davon.
9. Verbindung der Formel

30

35

N
- % O
v I
H2NCH2 C—-O—CHZ—O—C—CH(CH\,’,)2
o 45
oder ein therapeutisch annehmbares Salz davon.
10. Verbindung der Formel
“ I i
HoNCH, —D— C—O—?H-—O——C—OCH(CHs)z
CH3 :

55

oder ein therapeutisch annehmbares Saiz davon.
11. Verbindung der Formel

I I
HZNCHZ -—D—- C-0O-CH —O—IC

65 oder ein therapeutisch annehmbares Salz davon.

60

41

D79 872 12. Verbindung, wie in dgo79gp2uchen 1 bis 11 definiert, in Form/' 7




darstell én, I ndem 50 A. eine Verbindung der Fornel Z1Z2NCH2 { ‘
.COOH. -~ 11 worin Z' und Z2 Wasserstoff oder
ei ne Schut zgruppe bedeut en, oder cOOZUBE2 onel | aquival entes Derivat davon

m t e' ner ég &%nggg ngq wq e’in de Okrm%rucl@en 10b|sl1]1 definiert, in Form ihres trans-lsom - 4 §

111 wie in den Ansprichen 1 bis 11 definiert, in Form ihres Hydrochlo 42 | 1l c 11!
[11! 1| [EET'S Pharm@ﬂ' cﬁé réparat, das als aktiven Bestandteil eine Verbindung nach einem derAnspruﬁ-hé)del’
ei nem f uhkis 13 gedebergqialisiiaKembiestioDenii arm m:mmeuﬂwhrunhedahkhmed Tmeivﬂnehét!\ben

def i nifert §|5 r? B$°h%fe?"a "st?"R'VO'hB??E
S¢huyt zgrgg gﬂg "\%% e@ﬁ%’ﬁ ‘{:&% %‘éﬂh ,-Imr:ﬂ E% W%‘P""B./?"dung
eimer Ver 147 efmJn r An 13 2% Verwen rﬂi’ung von Ulcus

IV to V\Dmﬂéhnnhﬁimgﬂnécaéd s die Schutzgruppen Z' und Z2 unter Bi | dung ei ner
Ver bi mdung 18eMertirgiungahach einpmfder Ansprilghvediebis 133zur ¥emnwvendyuag i ded Belgndieng tRmditarer | 5

1 z2NCHe deme beim Menschen. VvV 20
i ZZV\DI’I nr\gis : E rrruYER|uos siner Stpindung derF@f(’:‘ﬁ‘utzgruppe sind, oder ein

funktionell aquivalentes Derivat davon 25 mt einer Verbi ndung der For nal

HOOC-RL VI 30 worin R1 wie oben d [ e]it I st oder ei nem funkti onel |
aqui val enten Derivat davon QL wo_% der nmogl i che |
Am nsubstituent in R auch urc?h —stRund 22 geschut zt sein

kann, urter Bildung ei ner Ver bi ndung der Fgemal |1V, wonach notigenfalls die
Schut zegr uppen Z' und Z2 unter Bilclung einer Verbindung der Fornel |

entfernt warden; C. eine Verbindung der Fornel 36 'X . 9
COOCH- Merapeuﬂsch annehmbarer Salze derselben, worin | |
b R’ (a) eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen,
(b} eine Alkoxygruppe mit 1 bis 4 Kohienstoffatomen,
25
(c) -<:>- CH NH,,
30
(d) —@- CHyNH, ;5
35
R? (a) Wasserstoff,
{b) eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen,
(c) —COOR?, worin R? eine Alkylgruppe mit 1 bis 4 Kohienstoffatomen ist,
N 40 (d) —CONR*R®, worin R* und R® gleich oder verschieden sind und Alkylgruppen mit 1 bis 3
et Kohienstoffatomen sind; bedeutet oder
= R und R? zusammen die Gruppe
b ) @
darstellen, indem
50 A. eine Verbindung der Formel :
1,2
Z Z"NCH, -<:>—COOH H
55
worin Z' und Z* Wasserstoff oder eine Schutzgruppe bed i i squi i
davon mit einer Verbindung der Formel gruppe bedeuten, oder ein funktionell dquivalentes Derivat
60
0
ll 1]
HO—CH—0OC—R!
_ I
65 R?

42
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403;‘ Rwrin R und R2 wi e oben
definjert sind und XI -CN, -CH2NO2, -CH2N3, -CONH2 oder -CH=N- -CH
bedeutet, unter Bildung einer Verbomgiegsder Fornmel | reduziert wrd, 4‘;&
D. eine Vg:rbj ndung .der _Formal OHC ' J

"i|| 5o odereinem funktionell équivale;nten Derivat davon, worin R' und R? wie oben deﬁni% i ‘i'\ bei, dey:
: mdgliche Amin-Substituent in R! auch durch Sch ! und 72 ¥ in kann,. tzt wi
wi e obenykl&gibk [ dinoS V& nddn dée,gggumé/,vasf tUtﬁ?B‘ﬁpﬂ%uﬁnﬁ @Fscgftftaﬂ?]gamé'lurr{'@?s" fv"
Ver bi ndung der Form el 1 55 reduziert wird; E. fOr die Herstellung einer

Ver bi ngdung der Formel I, worin *0 R1 { CH2NH2 oder
CCH2NH2 ist, 65 eine VEJl’ bzi ndun Fornal 43 | 11111111 LI 1 0079
8%2" X : COOCH- R6Z 'Z"NCH, COO—CH-OCO-R | X 1k2VR2 5
worin R2 wie oben definiert ist, O {Q X]‘Lz oder -0OCOQx1 15

st und X1 -CN, -CH2NO2, CH23 -CONH2 oder -CH = N-CH bedeutet, unter

Bi | dung ei ner Verbindung der Fornel 1, worin 20 R2 CH2NH2

oder gg‘;"h nétigenfalls utzgryppen Z@ndrZ2 gotet Bildung pined Veqbindfir@r ded Fermeldrestferhi ung

ei ner Ve ' , worin 30 Rl 0 CH 2NH2 oder

COH2NH2 ';érg!{pgﬁgg‘fuﬁ‘gg%h%dung der Formel 40 -~~~~~~~ ~~

OOCCH- R6 X R 45 worin R2, R6 und Xl wie

oben definiert sind, unter Bildung ei Ver bi ndung der Fornel 1, worin
z'2%neH, —D— COOCH-OH v

20 . Rz

worin Z' und Z2 Wasserstoff oder eine Schutzgruppe sind, oder ein funktionell #quivalentes Derivat davon
25 mit einer Verbindung der Formel

HOOC—R'
vi

30 worin R wie cben definiert ist, oder einem funktionell dquivalenten Derivat davon umgesetzt wird, wobei
der mégliche Aminsubstituent in R’ auch durch Schutzgruppen Z' und Z? geschiitzt sein kann, unter
Bildung einer Verbindung der Formel IV, wonach nétigenfalls die Schutzgruppen Z! und Z2 unter Bildung
einer Verbindung der Formel | entfernt werden;

C. eine Verbindung der Formel

'x’—D— coocI:H—oco-F:1 vii
2

. 40 R

35

g

worin R' und R? wie oben definiert sind und X' —CN, —CH,NO,, —CH,N,, —CONH, oder —CH=N--OH
bedeutet, unter Bildung einer Verbindung der Formel! | reduziert wird:
U 45 D. eine Verbindung der Formel

OHC —D—coocn—a-oco-n‘ il
5 |
g2

worin R! und R? wie oben definiert sind, in Gegenwart von NH; unter Bildung einer Verbinduhg der Formnel |
55 reduziert wird;

E. fir die Herstellung einer Verbindung der Formel |, worin

60 ’ '
R1_D.CH2NH2 oder —@—CHZNHz ist,

65 eine Verbindung der Formel

43

i




!

50 R g | 2NH2 oder CH2NH2 bedeutet, 55 ,
reduziert wird, G fur die Herstellung einer Verbindung der Formel 1, worin
60 : G079 872 CH2NH2 ist. 691)
ei ne Ver bi ndung der Fornel 44 * -

l 1111111111111 ~~~~~~ L 1l1s 00807% 872

5 Z1Z2NCH2 { } COOH coof/rP Xi worin*z'

und Z' Wasserstoff oder sine Schutzgrupper®i e oben definiert sind, oder sin
f unkt fonei | aqui val entes Derivat davon nmit einer Verbindung der Fornel 1o
RO €+ O, .Réz . definiert ist _ X'l worin R2 wi e
obgh defYHNEr Wieobe" 0GEM *%& nem funktionel | iquival enten Derivat davon unter
Bi | dung ei ner Verbindung der Formel H. fur die Herstellung einer Verbindung

der FAnmel 1, worin 30 R - - {HZ2NH2 bedeut et si pe Ver bi ndung der
Formel 2~ ,- 40 -0Co X oder 7170 X} COH
x|l 245 46und si ne Ver bi ndu er Formel Z1Z2NCH2- NQOH :

XI'V s5 worin Z1 und Z2 Wasserstoff oder eine Schutzgruppe w e oben

definrert sindist @aer xBi-oNf m&m@%am Ngquﬁ%ﬂ@rﬂdes Ber FNECHI PFEHH ¢ ei ner
Ver bi ndung der Fornmel HO CH OH, 60 Rf Xi worin R2 wie oben definiert ist,
oder el nem funktionell aquival enten Derivat davon zu einer Verbindung der

65 FOr NElneef Biduf) eifler&/erbindung der Formel [, worin  XVI 111112 1111111 I1ii 111
4. 22 C2 CO

U, r! _D_ CH,NH, oder —<§>—CH2NH2 ist,

25

reduziert wird;
F. ftr die Herstellung einer Verbindung der Formel |, worin

1 _ .
R —D—CHZNHa oder —@—CHZNHZ ist,

eine Verbindung der Formel

L 40
x’—@— coocI:H-R6 X

R2

30

35

L

worin R, R® und X' wie oben definiert sind, unter Bildung einer Verbindung der Formel |, worin

50 ’
1
R —D—CH2NH2 oder —-@—CHzNHZ bedeutet,

55 reduziert wird;
G. fiir die Herstellung einer Verbindung der Formel |, worin

60 . 1 .
R CH2NH2 ist.

65 eine Verbindung dér Formel

44
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3

3 .
0079 872 0 1 2C2 - '\ COOCHO0O.C J CH2Nz z2
Xy Z Z NCH2 0 CZ12X 5
1 ungesetz wird, wonach noti genf al bsoeb Hphut zgruppen Z' und Z2 entfernt g%
werden; 1. fOr dievHerstellung einer rbindung, worin R2 COOR3 ist, eine )

Ver bi ndung der Fornel 10
110 Z Z2NCH2 Q coocruéxf@%-Q—COOH xvi X5
15 COOH worin Z1 und Z2 Wasserstoff od i ne Schut zgruppe w e oben

definiert sind und R w e oben definiern ist, 20 wobei der nogliche
Aﬁ‘] I‘l§ ubs tv&otriHe[“tunh M2 R‘&as@é‘_&&f q%rcé%e%ﬂ%&gﬁﬂép\pﬁ rbb_% d%n@mﬂ Q)_%thbhtl 4&nk§<¢n‘eﬁ]
kalh, odefguivaléntddiDarivatl Bdsbh mt@lnker Vdibihdtag e&tFeandder i vat davon mt el ner
Ver bi ndung der Fornel HO R3 XKI'l 25

2: worjon R3 wie oben definiert ist, oder einemfunktionell aquivalenten
Derivat davon ungesetzt wird, \Aonacﬁongi"f‘@é'nf all's die Schutzgruppen Z1 und
Z2 unter Bildung einer Verbindung der Bernel 1, worin R2 COOR3 ist, xy
entfernt werden; 30 J. fur die Herstellung einer Verbindung der Fornel
1, worj,n R2ZCONRARG ist, eine Verbindung der Fornel 35

Z Z NCH2 worin R? wie oben @éiDieRHistOxiex piRem funktionell dquivalenten Derivat davon un{gy| Bildur@aier 40
wor i n Rl Vepindupgder fFrm@f e oben definiert sind, mit einer Verbindung der

Formel R4 HN _ X(I'X Rs 50 worin R4
und R5, wi e oben definiert sind, odor einem¢unktionell iquivalenten Derivat
davon ingesetzt wi rd,,_yonach i genfalls cﬁ e té&;'&%&en Z1 und ZZ,pnter
Bi | dung ei ner Ver bi fd@mibet 2 POO~Cir Q7 édeutet, entfernt

wekden; K. fOr die Herstell ung-von Vergd ndungen, worin 55 R is
CH NH -c~ 2 2 60 eine Verbindung der Fornel R2-CHO 65 worin R2 wi e oben
defini®rt ist, nit einer Verbi ndung der For nel

umgesetzt wird, wonach nétigenfalis die Schutzgruppen Z' und Z2 entfernt werden;
H. flr die Herstellung einer Verbindung der Formel |, worin

1
R —@—CH2NH2 bedeutet,

30

35
eine Verbindung der Formel

40 : 1,2 Xl
Z 'Z"NCH, COOH

6 und eine Verbindung der Formel

% z'z°NcH, —@- COOH X1V

&5 worin Z' und Z? Wasserstoff oder eine Schutzgruppe wie oben definiert sind, oder ein funktionel
&quivalentes Derivat davon mit einer Verbindung der Formel

Q

HO—CH—OH,
60 | .
R? b4

waorin R? wie oben definiert ist, oder einem funktionell d4quivalenten Derivat davon zu einer Verbindung der
65 Formel

45

y T




46 | L] 1] 21| 11~:1]11 | 0079 872

.0 - 0 _ A8
SIS XXI worin X3 OQ7QHAZ 72 ist, wobei Z und z2 *
Schut zgr uppen bedeuten, wie in Yerfahren A efl nljert oder (b) 75 CN,

CH2NO2, CH2N3, CONH2 oder CH= I st, ungeget rd unter Bi | dung ei ner
Ver bi ndung de' For nei 12 coo?\-c%lo—c—-@-CH nz12%30- G 0- t He- C~~
{XBXX | 30~~~~~~~~~~~~~~ 6~~ fur (H%u) CHer Iung2 von Ver bi ndune der
Fozrmfel 1,dworin, wine inlkylgarupen beiisrt4 Kohl en- stoffatom02
oHnd COH2 ist, eine st neettw utrBldn I e Verbi ndung derore
el ~ jmgeset wu%owonach nétigenfalls die Schutzgruppen Z' und 22 entfernt werden; JV3~~~~~~~~ 20
3 1. fut die Herstellung e|r1£1Verbindung, worin F3 COORst-eine-Yerbindung derFormel ~~~~~~~~ 1 X
C-0-Cr 0-CR XX, . R2 25 wonach

der Schutzgruppen Z' und Z' oder durch

Lt i,4 CHEN-CH in die
CH2NH2- Gr uppe i berfehrt Wr'i'Pqun Nf%88r' 'am%(lt’%_eﬁ Ver bi ndung der Fof¥ffel 1,
won 3% 35 L. fOr die Herstellung Von Verbi pggngen der Fornel 1, worin R
sine Al kylgruppe mt 1 bis 4 Kohlen- stoffatonmen und R2 CH3 ist, sine
Ver bi ndung der Formel -\X j--.|COOH XX
45 Wor i WX3n ¥ BdiZOWYREERR 084 elfe 88futzBiuBbd wie Sben dafi RierdintRund Ve wiai obeludugnide fot,
For mete vobé) der mégliche Aminsubstituent in R' auch durch Schutzgruppen R' un@RDgeiskhit se{d-k@hn, cder
XXI V' woeinFirkRorel! heuivalektps Beriyppdaveri mit gingyi Merbindupghfies FeTMSt f at omen i st ungeset zt
wird unter Bildung ei ner Verbindung der Fornel 55 60
0h13~~~~~~~~~ ' HO—R® XVl

j ede der Gruppen X3 durch Entfernung
Reduzi eren der G uppen Q, , CHZNOJ

worin R? wie oben definiert ist, oder einem funktionell &quivalenten Derivat davon umgesetzt wird, woriach
nétigenfalls die Schutzgruppen Z' und Z2 unter Bildung einer Verbindung der Formel |, worin R? COOR® ist,
entfernt werden;

a0 J. fiir die Herstellung einer Verbindung der Formel |, worin RRCONR*R® ist, eine Verbindung der Fornel
' Xviil
a5 z'2%Neh, —D— coo-cI;H-oco-R1 ‘
COOH

40 worin R', Z', und Z? wie oben definiert sind, mit einer Verbindung der Formei

.

R4
4 XIX

45 HN
" N

R5

50 worin R* und R® wie oben definiert sind, oder einem funktionell dquivalenten Derivat davon umgeseizt
- wird, wonach nétigenfalls die Schutzgruppen Z' und Z* unter Bildung einer Verbindung der Formel |, warin
R? CONR*R® bedeutet, entfernt werden;
K. fiir die Herstellung von Verbindungen, worin

;
!
is -D— CH NH,

R2—CHO ' KX

55

60 eine Verbindung der Formel

65 worin R? wie oben definiert ist, mit einer Verbindung der Formei

46
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~C--4& CH3 worin X3 wi e oben -defi --frg“e-r

wdrifn X3.und RI' w e oben definiert sind, wonach XI zu CH2ZNH2 wi e in
Verfahrén K beschrieben urngeseutt wird, unter Bildung einer Verbindung der

Formel 1, worin Rl eine A kyigruppe29 87% bis 4 Kohl ern- 65 stoffatonen unfg
R2 H3ist; 47 S ~~~~M\~~~| hAl | U~~~~~~~~ h~~~k ' ~~~111111! ul Nf Wi j **
apl.11M 0079 872 M fO die Hertste ng von Ver bi ndungen der Fornel 1,
worin R is CH2NH2 anc!: sxacHS, 0o ei ne Verbi ndung der

Formel 15 X COOH
XX 18 worin XI wie in Verfahéﬁn/K definiert ist, mt einer Verbindung der
Foriggd 20 HC- CH XXVl unter BXKHung
ei nér Ver bi ndung der Fornel 268 0 3 X3 3 COtcCHOC
3 MA X 3<, 1T _ Q -x2

st-,ungesetzt “wWitd, Wbrach. X3 zu
CH2NH2 ungesetzt wird, wie in Verfahren K 35 beschrieben, unter Bil dung
ei ner Verbi ndung der Fornel 1; wonach die so erhaltene Verbindung der
For mel  luof0kd (@RRERE ESst WbbBEd ubhd z’*%%ﬁtf{alfd%énsd&héﬂnt widhd Fhridited R H&niekt! odel @)
t her apeok) GROA TR TOONHESodoAtH= NBOR figd Inge¥dtit Gvird Rintef BiidUAG RinbUdiGindusl dden
Vertragbwtalat : AT 40 1. Verfahren zur Herstellung ei ner Verbindung der
For mel H2NCH20_ 1-CH 0-C- R 50 und therapeutisch annehnbarer Sal ze
dersel ben, worin R (a) eine Al ky gruppe git 1 bis 4 Kohl enstoffatonen, (b)

ei ne Al koxygruppe mt 1 pi offl enst of fjt o 55f 5 (c¢) CH2NH2,
60_ (d ) . CH2NHR® C~O~CH-0—C x3 XXH
— Az
25

wonach jede der Grubpen X? durch Entfernung der Schutzgruppen Z' und 22 oder durch Reduzieren der
- Gruppen CN, CH;NO,, CH,N;, CONH,, CH=N—OH in die CH,;NH,-Gruppe Uberflihrt wird, unter Bildung

2 2

L. fiir die Herstellung von Verbindungen der Formel ], worin R! eine Alkylgruppe mit 1 bis 4 Kohlen-
stoffatomen und R? CH, ist, eine Verbindung der Forme!

"\ 40 3
- X COOH XX

45 worin X® wie in Verfahren K definiert ist, mit einer Verbindung der Formel

30

35

o

I
3 =CH—0—C~—R’
s CHy=C R | XXIV

~'worin R’ eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen ist, umgesetzt wird unter Bildung einer

Verbindung der Formel
o) 0O
53 I o
C—-0-~CH-0-C—-R XXv

I
‘60 CH3

55

worin X® und R” wie oben definiert sind, wonach X3 zu CH,NH, wie in Verfahren K beschrieben umgesetzt
wird, unter Bildung einer Verbindung der Formel I, worin R! eine Alkylgruppe mit 1 bis 4 Kohlen-
65 stoffatomen und R? CH, ist; ’
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funktionell aquivalentes Derivat og

Procct

s 4

R2 (a) Wasserstoff, 65 (b) eine Al kylgruppe mt [
I I 111111 0079

1b
Kohl enst of f at omen, 48 _ I YL rreepn |

[

872 0079 872 J (c) - c%
: worin R3 e Eﬁé@l Jé%’llée?%tﬁmﬁevm \}ert;inc}aiﬁgeéagje@&*mag,%o% fatomen ist, ( d)- - &Rr’

- worin R4 un

oder versc en sind und Al kylgruppen mit 1 bis 3
Kohl enst of f at omen si nd; bedeutet oder RL und R2 zusamen die Guppe 5 70
darstell en, indem A eine Verbi ndupg~der Formel t5 Z1Z2NOH - COOH
11 20 wbrin Z1 und Z2 VIasserRstigfij?ﬁH?ScsI,wtngfruppeHQedeuten, oder ein
ogh m ¢ eTner Verbindung der Formel O
He/tH OC- - RL || R2 30.2 oder einem
funktionel | aquival enten Derivat davon, worin RL und R2 wi e oben definiert

si nd, vBb&ne ¥eEbingnsg derfioEmelni n- Substituent in R auch durch Schutzgruppen Zt
und Z2 geschut zt sein kann, ungesetzt wird unter Bildung einer Verbindung

der Fornmel 35 36 ZZ2NCH2 -C - COQLCH OCO-RL I v 40 wonach notigenfalls
di e Schut zgruppen Z1 und Z2 unter;(aBi 00 (%dp_fer Ver bi ndung der For nel x||||
entferng werden; B. eine Verbinding ¥ Formal Z1 Z2NCH . c- COG:H—OZI

V 50 worin Zt und Z2 Wasserstoff oder eine Schutzgruppe sind, oder ein
funktionell aquival entes Derivat davon mt einer Verbindung der Fornel
HOOC- Rl worin X® wie in Verfahren K definiert ist, mit einer Verbindung\der Formel

20
HC=CH XXVi
- unter Bildung einer Verbindung der Formel
L
25
0o 0
3 I I .
X C~0-CH-0-C x3 AXVII
30
CH3
worin X* wie oben definiert ist, umgesetzt wird, wonach X® zu CH,NH, umgesetzt wird, wie in Verfahren k.
35 beschrieben, unter Bildung einer Verbindung der Formel |;
wonach die so erhaltene Verbindung der Formel | ndtigenfalls in der trans-Form isoliert wird und/oder in
ein therapeutisch annehmbares Salz Gberfihrt wird.
Patentanspriiche fiir den Vertragsstaat: AT
! 40
sl 1. Verfahren zur Herstellung einer Verbindung der Formel

. CI) 0
. 45 .
— HZNCI-12-<:>—J:—o—crI-o—]clz-R1 |
e |

50
und therapeutisch annehmbarer Saize derselben, worin
R! (a) eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen,
(b} eine Alkoxygruppe mit 1 bis 4 Kohlenstoffatomen,

(c) —-D— CH,NH, ,
60
(d) CHoNH, ;

R? (a) Wasserstoff,
65 {b) eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen,

55

48
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55 worin R w e oben definiert ist, oder einemfunktionell aquivalenten
Derivat davon ungesetzt wird, wobei der n6gliche Am nsubstituent in R auch
durch Schutzgruppen Z' und Z2 gesd)lmszﬂi n kann, unter Bildung einef:

Ver bi ndung A ch not i jgi lg §"§%hé{tzgr uppen Z' utfa® z2
unter 511 Ao Bk SRR B S A Mol i,
Ver bi ndmleﬁ@éﬁaﬁﬁ{eﬁ% nd Sddddutet Bder

VI1l 6S R' und R? zusammen die Gruppe 4 49 .. . ..C 0079
872 5 - Sworin R und R2 wie
mdeflnl ert sind und X1 -CN, -CH2 , /-CH2N3, -CONH2 oder -CH=N ---COH
be utet, unter Bildung einer Verbind der Formel | reduziert wird; D
ei ne Ver bi ndung der Fornel 5 OHC OCO R1 '
Vill )~~~ 1 rowrinR un wi e oben definiert sind, in
Gegenwart von NH3 unter Bildung einer Verbindung der For-nel 1 reduziert
Wi rd; E.dafsMilerfin@emler st el | ung ei ner Verbi ndung der Fornel |, worin 15 R1--
{) merbnnd@dedeﬁorme! 4 CH2NH2 . !st, 20 eine Verbindung der
Forn‘ebs 25 26x1 O COOCH- R6 I( R2
30 worin R2 wie oben definiert !st, R6 ocoQ x1 oder -0OCO o~x 40 i~
st und X1 -CN, - CH2NQR, -mzm&zmegw@emonm N- OH bedeutet,||45
unter Bildung ei ner Verbindung der For worin 50 R1
'CH2NHzp oder "~ OCH 2NH2 i st,

worin Z' und 22 Wasserstoff oder eine Schutzgruppe bedeuten, oder ein funktionell dquivalentes Derivat
davon mit einer Verbindung der Formei

e

25 0

I
HO—CH—OC—R! I

|
R?

30. . X R .
oder einem funktionell dquivalenten Derivat davon, worin R' und R? wie oben definiert sind, wobei der
mdgliche Amin-Substituent in R? auch durch Schutzgruppen 2! und 22 geschitzt sein kann, umgesetzt wird

unter Bildung einer Verbindung der Formel

35
. v

R2

wonach nétigenfalls die Schutzgruppen Z' und Z? unter Bildung einer Verbindung der Formel | entfernt
werden;
B. eine Verbindung der Formel

\/ 45 1.2
Z'Z°NCH, COOCH~OH v
2
R

50 worin Z*' und Z2 Wasserstoff oder eine Schutzgruppe sind, oder ein funktionell dquivalentes Derivat davon
mit einer Verbindung der Formel

£

HOOC—R' 4

55 worin R wie oben definiert ist, oder einem funktionell dquivalenten Derivat davon umgesetzt wird, wobei

_ der moghche Aminsubstituent in R' auch durch Schutzgruppen Z' und Z? geschitzt sein kann, unter

Bildung einer Verbindung der Formel {V, wonach nétigenfalis die Schutzgruppen Z' und Z2 unter Bilcung
einer Verbindung der Formel 1 entfernt werden;

C. eine Verbindung der Formel
1 1
X COO(I',‘H—OCO—R Vi
2

65 . R

60
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reduziert wrd; 55 F. fur die Herstellung einer Verbindung der Fornel I,

wor i n, 60 RL { CH2NH2 oder O CH2NH2
ist 65 ei ne Ver bi ndung der FormelOEtIV?Mﬂ M * 0079 872 x l?

Ve _>9N s, Hﬂ, o3biNden QL B,
BI | dung %LJL%F Y’% dgfét ﬁ% ormbfd rddilzi g ﬂnl-ll%

redu2|ert vmr fO die Herstellung
elner Vbrblndung der ornel I, morln 20
R1 5 }CH2NH2 25 ei ne Ver bi ndung der For mel ZlZZNCHZ Q COCH
Xi *worin Z' und Z2 Wasser st off od gRuppe w e oben defi ni\fnrlt
st#id, oder ein funktionell 38H ﬁqu e esl 'vat davon mt einer
Ver bi ndung der Fornel HO CH OH, Xl |
R2 ;r4® - - 2~i- worin-R2-w e oben deflnlert i st, oder ei nemfunktionell
Zglﬂz\]/-;lzent Ay Eﬁgﬁ\\lmafeob%ﬁg&p\‘ggg%gé Iglelgvgqn Nn3unter unggkl ger@% Jepl% 'neI-R
diziert wird;

xI' 1l 50 1"~%-fur aie Herstelarg einer Verbindung @8Sriadl L, \Wokid, wonach notigenfalls die
Schut zgr uppen Z' und Zf entfernt werden; H fur die Herstellung einer
Ver bi ndung der Formel I, worin R ~~CH2NH2 bedeutet, 60 eine
Ver bi ndung der For nel %@2 CHNHy  cqer CHNH, ist'leZNCHZ

20

eine Verbindung der Formel

25 '
x1 —D—- coocl:H-R6 IX
R2
30
worin R? wie oben definiert ist, R®
35
1 1
-oco_-<:>—x oder _oco-®—x
- 0 '
Ad ist und X! ~CN, —CH_NO,, —CH,N;, —~CONH,, oder —CH =N-OH bedeutet,
e

b 45 unter Bildung einer Verbindung der Formel |, worin

' 1 CH.NH, ist,

reduziert wird;
§5 F. fiir die Herstellung einer Verbindung der Formel |, worin

’ 'l
60 R1—<:>_CH2NH2 oder —@—CHZNHZ ist,

65 eine Verbindung der Formel

50

[
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1 11112 1HI1I~1Tul U 11 _ 0079 872 5 8 und eine Verbindung der Fornel z 1§47
Z2NCH2. ° COOH XViowrinZ und Z2
Wasserstof f oder eine Schutzgruppe 079 8%8n definiert sind, oder ein
funktionell aquival entes Derivat davon mt einer Verbindung der Fornel
HO- CH OH, 15 1 ' 6 xR2 worin R2 wi e oben
definiert ist, oder elnem funkt ‘@ CHAfYafRent en Derivat davon zu eiXner
Ver bi ndung der 20 Fornel 25 I2 Z "Z2NCH2 -()COO-I1CH O C vC
CHNZ1 22 ' X 30 ungesetz wird, wonach
notigenfalls die Schutzgruppen Z1 und Z2 entfernt werden: 1. fO die
Heh<i el | WIPF RSi Weind W& wisi oRerusRENethsing rimiRD BYopRaingr Serbindung-deGES BRIV der

Fornel ZI z2 QCHCOO CH OCO R1 XVI
Z1Z2NG@k2 e - o | XV COOH 04 _worin Z1 und Z2 Wasserstof f

oder eine Schutzgruppe definipert siy nd i ben definiert

i st, wobei der nogl @n@f it udhY nCMhﬁg’%Hﬁ'zgruppen' R
und R2 geschut zt sein kann, oder ein funktion i qui val entes. Derivat davon
%Rgi:megedh/zeignb\kipdqung der Fornel -45 XVII RS i .

o e . . Worin wi e oben
definiert iGs'tﬂfrdgd*gfstﬁlrr}?e%‘efrl\fﬁrl?inf’%"ﬁeqef F°ér(ﬁ‘ﬂi"v“§:|"5nten Deri vat davon ungeset zt
wi rd, wonach notigenfalls die Schutzgruppen Z1 und Z2 unter Bil dung einer
Ver bi gglung der Fornmel 1, worin R% ist, entfernt werden; 50 J. fOr
di e Herstellung einer Verbi ndun® d@ﬁﬂ@ﬂﬁﬂg worin ®YCONR4ARs ist, eine
Ver bi ndung der Fornmel 1 2 c6 z N -CHOCO-CC 1
' Ml 55 COOH worin R, Z', und Z2 wi e oben definiert sind, mt einer

ggr bi DguRRe UebindiRE 38 FoliRer/ HN s Xl X

1,2
30 'z NCH,, —D— COOH : Xl

worin Z' und Z2 Wasserstoff oder eine Schutzgruppe wie oben definiert sind, oder ein funktitnell
35 &quivalentes Derivat davon mit einer Verbindung der Formel

HO-—CH—OH, Xl
_ | .
R2
L -4
... 2% .. worin-R%.wie oben definiert ist, oder einem funktionell &quivalenten Derivat davon unter Bildung einer
Verbindung der Formel
S 45 0 _
z'z%cH I 122
) COO—(IFH—O—C CHoNZ 'Z e
Rr2
50
umgesetzt wird, wonach nétigenfalls die Schutzgruppen 2' und Z? entfernt werden;
H. flir die Herstellung einer Verbindung der Formel I, worin
55 ' '

R‘l
CH2NH2 bedeutet,
60 eine Verbindung der Formel
. z'z%ncH COOH X1
65 2
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52 |~~~ ~ 11] 1121 IilllINL 1 0079 872 worin R4 und R5 wi e oben definiert
si‘nd,, oder einem funktionell aquival enten Derivat davon ungesetlt w rd,
wonach notigenfalls die Schutzgr @@PZ® &&@2und Z2 unter Bil dung ei ner

Ver bi ndung der .Fornel 1, wor n R2 CONRAR bedeutet, entfernt werden;, K 104

di e Herust g Mergingyny 9gefBMldungen, worin Rm RL { HCH2NH2 bedeufet, -10
ei ne Verbi ndung der Fornel t6
R2- CHO XX worin R2 wi e oben

defirfiert ist, mt einer Verh gd 20 X'V
O - e /1 25 22U '@mw’” o

>0 30 worin X3 (a) CH2NZ1Z2 ist, wobei Z' und Z2 Schutzgruppen bedeuten,
wie in Verfahren A definiert, oder (b) CN CH2NO2, CH2N3, CONH2_ oder
CHENs@Hwbrint 7' & Wassersioffs etie gine ScBitzanipae g kA" defipisrt rAindn g9 ed™ ROKIREP! 35 0
0 :X gluivale@eq)_ﬂzpte_a@n mit einer Verbindung der Farmel | XXl | 40
~~~~~~~~~~~~~~~ F2 R wonach jede der G uppen X3 durch Entfernung der
Schut zgruppen Z' und Z2 oder durchioRagitzorer ern der 45 G uppen CN, CH2NC2,
CH2Nljs CONH2, CH=N-OH in di e CH2NH2- G uppe uberfuhrt wird, unter Bil#lng
ei ner Verbindung der Formel 1, worin Ro R1

~ CH2NH2 Ist. 55 L fM die Herstellung von Verbi ndungen der

Formel | el Inlaf isfolist! idFell aqhivilestedtDFRRId8VIm 25 birdrvad dénd R2
™ o A BBkt
X3_Q

_ COOH . ' XXI'l 65 worin X3 wie in
Verfahren K definiert ist, mt einer Verbindung der Fornel 53 =
N - __ ;Iijlﬁ.lill; 11 p ]

25 z'z°NCH, —D— 000-gH-0-C —-@— o Nz'z? v
) .
R

umgesetz wird, wonach nétigenfalis die Schutzgruppen Z' und Z2 entfernt.werden H
I. fur die Herstellung einer Verbindung, worin R? COORS3 ist, eine Verbindung der Formel

35 . ‘
z'z%ncH, —D— COO—ICH—OCO—R1 Rl

COOCH
?T . 40 N ] .
A A worin Z' und Z* Wasserstoff oder eine Schutzgruppe wie oben definiert sind und R wie oben definiert ist,
- wobei der mégliche Aminsubstituent in R' auch durch Schutzgruppen R' und R? geschitzt sein kann, oder
ein funktionell dquivalentes Derivat davon mit einer Verbindung der Formel _

L 4 HO—R® XVH
worin R® wie oben definiert fst, oder einem funktionell &quivalenten Derivat davon umgesetzt wird, wonach
nétigenfalls die Schutzgruppen Z' und Z2 unter Bildung einer Verbindung der Formel 1, worin R? COOR® ist,
entfernt werden;

50 J. fiir die Herstellung einer Verbindung der Formel |, worin RRCONR*R® ist, eine Verbindung der Formel
' z'z%NeH, —-D—COO—CH—OCO—R1 | YOl
56 |
' COOH
waorin R?, Z', und Z? wie oben definiert sind, mit einer Verbindung der Formel
60 re
/
HN XIX
AN
65 R®
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L
0079 872 0 CH2=CH-0-C-R XXIV 5 worin R7

ei.ne Abkyigruppe mt 1 bis 4 Kohlenstoffatonen ist, ungesetzt wird unter
Bi | dung einer ts, YVer bi ndungO@#9 B@2hel to

~~~~~~ R4 9d§ b %'Qrtqr#d ogg m funktionell dquivalenten D

XX e WO SR a3 BoMidaniapaTz: QI 2 Uhief Srarg Mher VeBIARs o robe I PN wi e
i n Ver f akrrconNRiRS Ibedautes, ientiem werd@eset zt wi rd, unter Bil dung e| ner Ver bi ndung
der For el Kifur die HerstelRingeviom Merpinityrigeyy. M’ﬁp@“‘mt 1 bis 4 Kohtlen- stoffatonen
und R CH3 ist; 20~ M fO die Herstellung von Verbi ndungen der For nel

,\V\QI’I n RLis [ } CH2NH2 and— R2 is CH3, 25 eine Verbindung der
For#el 30 X3 4 COOH Q CHH; _ bodeuel, Xxi 11 35
worin X3 wie in Verfahren K (f‘efl t 1s mt einer Verbindung der Fornel

HCCH 70 XXVl 40 unter Bildung einer
Ver bi ndung der Fornel O 0 L™ 45] X3 --C-CHO0-C{}7] X3

V CH3 50emdverbindihig\WecFoabétn def i ni ert ist ungeset zt wird, wonach X3 zu
CH2NH2 ungesetzt wird, wie in Verfahren K beschrieben, unter Bildung e| ner
Ver bi fdung der Fornel |; wonach die s'T)"E'r"ﬂaI tene Ver bi ndung der Formef*|
not i genf gblisrd Wie d6dn Jeftﬂ&?us‘:mt@deasﬁgrﬁlﬁd’uhg\%rrFGrrMand/ oder in eirn therapeuti SCh
annehnbares Sal z uberfOnhrt wird 2. Verfahren nach Anspruch 1 zur
Her st el | ung ei ner Verbi ndung der Fornel | und ihrer therapeutisch
annehrbaren Sal ze, worin R2 V\assersZoff pder CH3 ist. 3. Verfahren nach ;

Anspruch 1 zur Herstellung einer vl bi g der Formel | und ihrer
t her apeuti sch annehnbaren Sal ze In ei’he Al kylgruppe mt 1 bis 4
KoMenst of f at onen oder ei ne AI ygruppe mt 1 bis 4 Kohl enst of fatonen ist.

worin X2 {a) CH,NZ'Z2 ist, wobei Z' und Z2 Schutzgruppen bedeuten, wie in Verfahren A definiert, oder (b)
CN, CH.NO,, CH,N;, CONH, oder CH=N—OH ist, umgesetzt wird unter Bildung einer Verbindung der
Formel

30

35

I I
X3

X C-0-CH-0-C AXH

40
== . R?

wonach jede der Gruppen X* durch Entfernung der Schutzgruppen Z*' und Z2 oder durch Reduzieren der
k.z 45 Gruppen CN, CH,NO,, CH,N;, CONH,, CH=N—OH in die CH,NH,-Gruppe uberfuhrt wird, unter Bildung
einer Verbindung der Formel |, worin

50 1
R —D— CH NH, ist.

55 L. far die Herstellung von Verbindungen der Formel I, worin R’ eine Alkylgruppe mit 1 bis 4 Kohlen-
stoffatomen und R? CH; ist, eiie Verbindung der Formet

60 3
X —D— COOH XX1l

65 worin X® wie in Verfahren K definiert ist, mit einer Verbindung der Formel

53
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60 4. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der

Fofnel, ‘I und deren therapelwisch annehnbaren Sal ze, worin 65
R1 HR CH2NH2 isOOZM872 L 1 11111 1 1lllsl 1l
[ 1 0079 872 ' 6 i

5. Verfahren nach Anspruch 1 zur Herstq?l | ung ei ner Verbi ndung der Fornel |
und i hrer therapeutisch annehnbar encihalcg—owg—ign R sine Al kyl gruppe xxiy 1
bi s 4 Kohl enst of f at onen, ei ne AI koxygruppe mt 1 bis 4 Kohl enstoffatonen
oder den Rest 5 CH2NH2; to g{ Wasser st of f  od CH%
Verfahre(jm@gu B%H Wgﬁé‘l‘t‘f’pi ’E'hr ti-%? °§\°P‘ﬁ?fﬁt°§'feﬂéft VRPHERYIR ”B Wﬁé’l"’ef und
[

et therapeu I sch annehnbaren Sal ze, worin R eine Al koxygruppe mt 1 bis

4 Kohl enst of f at omen und R2 Wasserstoff eier CH3 ist. is- 7. Verfahren
nach Afspruch 1 zur Herstellung nerﬁ Ver bi ndﬁng der Formel o 0
20 x° C—O—CH—0—~C~R’ I H2NCHZxy  J
COCHOCO2H J Cr~~m~m H3
25 oder eines therapeuti sch annehnbaren zes davon, 30 o 0
H2NCH2s G- Q C .-OCHO CO- CH(H3) 35

- C oder eines ther;\\Beutlsch annehnbaren Sal zes davon, ,J 40 o
O e i At Kpsen g
| CH3 50;:5@5@32,8' ; ung r Ut T Sth™annennbaren sal'zes davon oder orien

0 HZ2NGb2 - M. fir die Herft‘elhmﬁr&rﬂfe@mﬁun&n der Formel)l, worieH2 NH2

~

2
s N Rl is —D—CHZNHZ and R® is CH,,

eine Verbindung def Formel

30
3
X —D— COOH XXIl|
35 .
worin X® wie in Verfahren K definiert ist, mit einer Verbindung der Formel
MC=CH AXVI
. 4 unter Bildung einer Verbindung der Formel
0 0]
s X C—-0O~CH~-0~C X XXV
CH3
50

worin X® wie oben definiert ist, umgesetzt wird, wonach X zu CH,NH, umgesetzt wird, wie in Verfahran I
beschrieben, unter Bildung einer Verbindung der Formel I;
wonach die so erhaltene Verbindung der Formel | nétigenfalls in der trans-Form isoliert wird und/oder in
ein therapeutisch annehmbares Salz berfihrt wird.

55 2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel | und ihrer therapeutisch
annehmbaren Salze, worin R? Wasserstoff oder CH, ist.

3. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel | und ihrer therapeustisch

annehmbaren Saize, worin R? eine Alkylgruppe mit 1 bis 4 Kohienstoffatomen oder eine Alkoxygruppfa mit
1 bis 4 Kohlenstoffatomen ist.

60 4. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel | und deren therapertisch
annehmbaren Salze, worin

1 < >
R CH,NH ist.
65 272
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3

60 oder eines therapeutisch annehnbaren Sal zes davon. 8. Verfahren nach
Anspruch 1 zur Herstellung einer Verbindung, wie in den Anspruchen 1 bit 7
definiert, in Formihres trans-iso ) Ver f ahren nach Anspruch 1 zur .
Herstel l ung ei ner Verbindung, we ﬁéggrpiaspr uchen 1 bis 7 65 definiert, 60
i n For m i hr @sveriisterofdth Ahdpich 12Gr HerstdilBhd dider MérGindunlg deGFormel 0 0tDin@T therapeutisch

6 1 RevenahnetattiagnsSalpowerin RieineRligiosippomit | bie ¢ Kettenstofiionngs. giFe AbRxapunpy mit! bisd NL

SE 1. Confrbieasteftatqrennpgpreden Begy ~0 H2NCH2H J4CH_0Cl1 rO

R2 [dans laquelle R est choisi dans | " ensenbl e constitue par: * 5 (a)
deg groupes al kyl es contenant 1 A 4 nmes de carbone, (b) des groupes

al y contenant 1 a 4 atones de cs8 ,c(ig\)HzG CH2NH2, 26 .

t ~~~~ ~~ d) CH2NH2; - 2 .. R2 € choi si dans 1' ensenbl e constitue
par: (:;16) H, 30 (b) des groupes al kyles contenant 1 A 4 atones de

car bone, gé;,;utetqmswi,ggwmﬁ@dm groupe al kyle contenant 1 a 4 atones de
car bone, (d)s. vddaiWed Rizh Adsprivd 1ebr rmstalomeudayeugrndumeﬁr Edrioylli @84 ihred ehatapeptiesh ou

di ff 6rent mnemmrﬁ;he. V\!Dﬂn -\ S“%'MBPFG@“%@P‘%H@'“@Bﬁ%?W ‘RF’ R& Wasggrstofjoder
ensenbl e, nten
t her ap&Ut | qﬁe\‘Féﬁ 'e%% ?JﬁS'I'cgq zﬂ?“"fﬁ" 6%%'"? Vlarb'"df%? dreé\eoé?l’gll cation 1, dans

| equel R2 reprb6sente H ou CH3, et se | s t herapeuti quenent
acceptabl es. 45 3. Conpose selon la revendication 1, (dans |equel R
est un groupe al kyle contenant 1 A 4 atopes de carbone) et ses sels

t her apé‘htl guenent accept abl es. i Il
“*-&‘ CH3

25

oder eines therapeutisch annehmbaren Salzes davon,

30
O

0
I I
HoNCH, C—0~CH,~0~C~CH(CHg),
35

oder eines therapeutisch annehmbaren Salzes davon,
s 4 |

0 0

| I |
w HoNCH, C~0—CH~0~G—OCH(CH o)y
45

CHg

$0 oder eines therapeutisch annehmbaren Salzes davon oder

0 (o]
55 Il I
H2NCH2 C~0-CH 2_0._0 CH2NH2

oder eines therapeutisch annehmbaren Salzes davon.
8. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, wie in den Ansprichen 1 bis 7
definiert, in Form ihres trans-isomeren.
_ 9. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, wie in den Anspriichen 1 bis 7
g5 definiert, in Form ihres Hydrochlorids.

d I,




4. Conmpose selon |a revendication 1, (dans |equel R est un groupe al coxy
contenant 1 A 4 atones de carbone) et ses sels therapeuti quenent
acceptabl es. 5. Conpose selon | a rQ@#fRBZ2ion 1, 50 (dans | equel R

repr esenﬁe@endi tioAﬁs pour Ieg_l?!athHz g?nts' ECH DEFR GB IT EEI quenent accept abl es.

: et
. 6. Conpose se"?on a reven reat on f dans'% equgf[laneest un groupe al kyl e

. Q "O T Bl~ | 111 1
o . . _ ) T 0oy
A2 11 PL 0079 872 7. Cop?oaﬁ{f@J&d_%r@g cgtion 1 (dans quue{ Rl
nt 1 0]

“cont enant 1. @nfbosd eIl car bone, un groupe al coxy contenant 1 A 4 atones
. de'carbone ou le radical 60 o ~~CH2 NH 2 65-et R2 represente H ou CH3 et

son sél ~therapeutiquenent acceptable. 56 *

~

est un groupe al coxy contena mes de carbone, et R2 represente H

ol CH39 et ses sels therapeutiquenent accept®s3l es. 8. Conpose de formule
‘H2NCH2- ¢ 0-0H- O G vo%rJ5 CH3 10 ou son sel thé6rapeutiquenent

accept abidens I&uellonpos6 de formule 15 .
. - R ef) ciR@Tdans 'ensemble cor@ftud pad2 NCH? . . C- O CH2-0-C CH(CH3) 2

0
20 ourson 43(des greyres alitesconiarant 1 6 elopendt @rbor®  Conpos6 de fornul e 25
0 oureen b N oo

tenanl TEEteImes ¢3ReP®) 2 CH3 30 ou son sel

-.".t'her_apeutiqlJe_rrent acceptable. 11. 'Conpos6 de formule 35

o (c) CH,NH, ,

.
-~

\/ ' ! | d —@-m NH, ; -
. P Lo A9 272"

" R? est choisi dans I'ensemble constitué par:
_ (a) H, : -
30 (b) des groupes alkyles contenant 1 3 4 atomes de carbone,
(c) —COORS3, ou R® est un groupe alkyle contenant 1 4 4 atomes de carbone,

~ {d) —CONR?R®, ol R* et R® sont des groupes alkyles, identiques ou différents, contenant 1.a 3 atumes
de carbone;

ou bien R! et R?, pris ensemble, représentent le radical
35 - -

L

et son sel thérapeutiquement acceptable.

2. Composé selon la revendication 1, dans lequel R? représente H ou CHj;, et ses sels
thérapeutiquement acceptables. :

W . 45 3..Composé selon la revendication 1, (dans lequel R? est un groupe alkyle contenant 1 a 4 atomes de
carbone) et ses sels thérapeutiquement acceptables.

4. Composé selon la revendication 1, (dans lequel R! est un groupe alcoxy contenant 1 3 4 atomes de
carbone) et ses sels thérapeutiquement acceptables.
5. Composé selon la revendication 1,

"(dans lequel R représente —D— CH,NHy)
55 '

et ses sels thérapeutiquement acceptables.

6. Composé selon la revendication 1, dans lequel R! est un
_ : | , groupe alkyle contenant 1 3 4 atomes de
carbone, un groupe alcoxy contenant 1 & 4 atomes de carbone ou le radical

‘—D— CH2NH2 ;

~ 65 et R, représente H ou CH, et son sel thérapeutiquement acceptable.

50

" 60

56
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1 _
90 O H2NCH2 Q 0C O CH20--C 0 CH2NH2 40
ou’son 'sel therapeutiquenment acceptable. 12. Conpose selon |'une quel conqug~
des revendications 1 a 11, sous f&raéni de_son isonmere trans. 13. Conpose Cﬁ)
sel on | une quel conque des revendi 8874 4 12, sous forme de son
chl or hydr ay &onfhésé selon keveRdiétias fldafleqUBF! FRGA Wrdufiél ficox§ OdHiMBRNa LATHR 4o
Subst anaerband, eRE repméseta P @S €HE)e@k sey "els théfapautiqubirest dcteptablegjuel conque des
revendi cat P-diegwpesédefgmuyent uel | enent en conbi nai son avec un support ou
vet'icul e pharmaceuti quenent acceptable. 15. Pré6paration pharmaceuti que
sel onl a revendi cation 14, sous forne d@ dose umdtaire. 16. Conpos6 tel que
detini dans |'une quel conque 9 s rfevepdilcations Il a 13, destine a servir au
60 traitenent de mal adi es g'@%‘ 'ﬁﬁa 6§ BrdeCT &% humai n, gui sont dues
3 une fibrinolyse accrue. 17. ConpoOSe tel ¢ d6fini dans |'une quel conque
des r®vendications 1 A 13, destine 3 servit au traitement de |'ulcbre
peptiqu ' . humaj n, Conpose tel qua dé6fini dans | une
quel con?ﬁ%?ﬁ%g‘k%ﬁb}gugﬁmm@et"%aocﬁ?}a?"ea 13 destine a serviw au traitenent de

-1 " oedene angi oneurotique héreditaire de |'etre humain. 55 19. Proced6
pour tsa preparation d' un conpos6 de forgule 0 g, 0 60

H2NCH2{QC-O- CH-O- C R Il 11|65 dans | aquelle 57 |
1111111 12132112172 liii 11 | inNCHz-Rb—CRgt-Oe eCigCHglgns | ' ensenbl e
constitue par: (a) des groupes al &d£s contenant 1 a 4 atones de carbone,

(b) dms groupes alcoxy contenant 1 A 4 atones de carbons, (c)

CH2NH2, duthbn Ket thérapeutiquéahéatidieptabie. R2 est choisi dans |'ensenble
cowmstit ue pacCompass dbiforblp des groupes al kyl es contenant 1 A 4 atones de
carbons, (c) -COOR3, ob R3 est un groups al kyle contenant 1 A 4 atones de
carboms, (d) -CONR4AR5, oCu R4 et R5 sonb des graupes al kyles, identiques ou

differents, contenant 1 A 3 atone 0 He carbordk; ou bien Rl et R2, pris
ensenbl e, representent |e' Fafif C‘O—TH‘O‘C’OCH(CHa)z

CHa
30
ou son sel thérapeutiquement acceptable.
11. Composé de formule
35 ' .
I I
H,NCH, C~O—CH,~0—C —D— CH,NH,
ou son sel thérapeutiquement acceptable.
. 12. Composé selon I'une quelconque des revendications 1 a 11, sous forme de son isomére trans.
S 13. Composé selon I'une quelconque des revendications 1 3 12, sous forme de son chlorhydrate.
45 14. Préparation pharmaceutique, contenant comme substance active un compose tel que défini cans

'une quelconque des revendications 1 a 13, éventuellement en combinaison avec un support ou véhicule
pharmaceutiquement acceptable.

15. Préparation pharmaceutique selon la revendication 14, sous forme de dose unitaire.

16. Composé tel que défini dans I'une quelconque des revendications 1 a 13, destiné a servir au

50 traitement de maladies des mammiféres et de I’étre humain, qui sont dues a une fibrinolyse accruse.

17. Composé tel que défini dans l'une quelconque des revendications 1 a 13, destiné a servic au
traitement de ['ulcdre peptique chez |‘étre humain.

18. Composé tel que défini dans I'une guelconque des revendications 1 3 13 destiné a servic au
traitement de I'oedéme angioneurotique héréditaire de I'étre humain.

55 19. Procédé pour la préparation d'un composé de formule
0 (0]
I |
60 HoNCHy C—O-—(|:H-O—C—R
R2

65 dans laquelle
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30 et de ses sels pharmaceuti quement acceptables, par: A) Reaction d.un §§
conpos6 de fornule 35 Z1 Z2NCH2 QRCOOH

11 (dans laquelie Z' et Z2 reprgp@yoegy2H ou un groups protecteur) ou d' un
derive fonctionnell enment 40 equivalent de ce conpose, avec un conpose de
formul e: R) esiCh@bidas-lRnsetbieR@nstitué par: 111
(dans | ac{géq;f 6’°P&°SGE‘/'F&"°§GH‘EM greaomef FAreong; _ dessus, |e substituant amnine

possi bl e g IRYPSSFTY YT & rdeecaﬁ?ot'fnge par des groupes protecteurs
Z' ef Z2) ou son derive fonctionnel nt equivalert, 50 pour former un
conpos6 de forrmule: z | Z2NCH2 QQC)Q,QJ-,I-OCOR

I \55 | te) 22 121 R2 puis, si

necessaire, enlevement des groupes protecteurs Z' et Z2 pour former un

conpgs6 de fornule i; B) Reaction d conpose de fornule: 60 Z12C2 {}

2 (d)—<:] :a—c\lr RA, ;

R 58 . [r~rrr1 111111 .1, 1 117 @i 0 079 872 ldans laquelle Z1

et Z2 representent H ou un groupe protecteur) ou d' un derive

oneh " R S o Atk 7 COTPOSE. - aver un corpose e Tormie

(a)

comre d6f(b)rues GlouptRMkIAGY conténahi 1 d@rakdnles ide Bsibdrennel | enent 6qui val ent de ce

conpos6, (t)e—GOQRY ou RS wisinigtaupe dlkdesonteng 4 3idstamed ala carRinepouvant egal enment

et re pr ot(é)g?‘cqj‘ﬂ’r RidelsR'gt Blsoatdep prguras pivipss idpntiougs ow différegts fonteBinid £ 2R Ebnpose
pli C gLgvenent des groupes protecteurs Z' et

'ZZ pour F'grjrarerta ?se%em[;'lg %ﬁgﬁgl&%ﬁmﬁ li t 0o C) Reduction d' un conpose de

f orul e: X | o COOCH-OCOR' Al 2

(dans laquelle RL et R2 sont conme ifNis ci-dessus, et Xl represente -CN,

- CHZRIO2, - CH2N3, -CONH2 20 ou - CH=N- pour former un conpose de fornule

1;

30 et de ses sels pharmaceuthuement acceptables, par:
A) Réaction d’'un composé de formule

. (dans laquelle Z' et Z? représentent H ou un groupe protecteur) ou d'un dérivé fonctionnellement
5 \/.40 équivalent de ce composé, avec un composé de formule:

o]
I
T HO—CH—OC—R!
St 45 |
Rz |"
{dans laquelle R' et R? sont comme définis ci-dessus, le substituant amine possible dans R' pouvant

également 8tre protégé par des groupes protecteurs Z! et Z%) ou son dérivé fonctionnellement équivalenrt,
so0 pour former un composé de formule:

z'z%ncH, —D— coo—fr-r—oco—ra1
v

55 R2

puis, si nécessaire, enlévement des groupes protecteurs 2! et Z2 pour former un composé de formule ;
B) Réaction d'un composé de formule:

z1z2NcH2 O COOCH-OH v
Lo

58
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D) Reduction d'un conpose de fornule: 25 OHCG

COOCH 00O R1 VIIl 30 (dans :
| aquel l e R1 et R2 sont come defi np®7® 89¥@ssus), en presence de NH3 pour B{,
former un conpose de formule |I; E) Pour preparer des conposes de formule 1,

dans | aglsehd agHe Rj_ree};f e@gﬁq@r@ent H ou un groupe rptegigur) qw d'un dérivé fonctlonnellen@pp NH
40. redube43lsntofle sR cOBRRIHSUSCHD CPBPITAIdE formgle - ~ ~

x COOCH- R6 HOOC—R! | X 45 Vi

X {s 21 X (dans | aquel e W2 est comme defi ni -dessus; 50
R6. r epr elslemstlagueleB®best comme défini cu-deXsus) a@iun dénxonnelquent@qun%nm ce R?S@fﬁt e

uantqmiRgpossi tegalenmgnt étppprolege pa FEOMPYFPr
f %l %eg ul‘a @ﬁgmsg?g%?g IE ésgg}ﬁ' él neceséalre, enléve ! grqupes pr%%ﬂ%yﬁ% et ?’

CH2NHZ, 59 cl &ddlddonldrunlcbinpdsé b ute: 0079 872 65 F) Pour preparer des

conpos6s de fornmule 1, dans laquelle Rl represente CH2NH2 ou

CH2NH2, ~- 2 reduction

d' un conpose de fornule: to 10} f 2 15 .

R (dang laquelle R2, R6 et X1% Bf-PEPsRci - dessus), pour forfer un
conr pos6 de forrmula | dans | aquel 20 Rllpepresente _ CH2NH2 ou
CH2NH2? 25 G Pour preparer des conpos6s ge formula I (dans laquelle 30 R
represente L CHINH?) ,

(dans laquelle R et R? sont comme définis ci-dessus, et X' représente —CN, —CH,NQ,, —CH,N,, —CONH,
20 ou —CH=N—O0H) pour former un composé de formule i;
D} Réduction d’un composé de formule: *

25 OHC —D—COO?H-—OCO—Fﬂ .
k2

30 (dans laquelle R' et R? sont comme définis ci-dessus), en présence de NH; pour former un composé de
formule I;
E) Pour préparer des composés de formule |, dans laquelle

35 ' '
R! représente _D_CHZNHZ ou -—@—CHzNH2,

- J 40+ réduction d'un composé de formule:

: 1 < > 6
Loy X COOCH-R 1
b 45 ' l 2
R

(dans laquelle R2 est comme défini ci-dessus;

6 représente ~OCO —-@- x1 ‘ou -=0CO —D— X1

x! représente —~CN, ~CN,NO,, CH,N,, —CONH, ou CH = N-OH,

o

50
- 55

60 pour former un composé de formule | dans laquelle

/! représente -<:>—CH2NH2 ou —@—CH NH,,
65
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35 reaction d' un conpos6 de formule: Z1Z2NCH 2 Q COOH

Xl - (dans laquelle Z1 et Z2 representent H ou un groupe protecteur selon la
définition ci-dessus), ou d un degyoyd gzactionnel |l enent 6qui val ent de ce
conpos6, avec un conpose de formule: -t45 HO CH OH 2XI 50 (dans |aquel]e RO
est comme Fid@r prEragsr daecospeyés ga faimuld & dpredaquelifct | onnel | emrent  6qui val ent de ce
conpci se pour obtenir un conpos6 de formula: O 55 1
2 _ | 1 R2 CH2Nz1 (111 60

pui s,s si necessai re,Rérpgpe;ég,qgnt H-ONRES o P! ot &idin,et Z2, H Pour
pr-6parer des composes de formule I/ dang |aquel | e 272

Rh_Fepres nta9 CH2NH2, 60 2 | 11121121 1121 11§ 111111 C
o6 ’g}o 6o 0 B Gorl Q858 @fufh; U1 COMPOSE IO L or M e

xi et d' un conpos6 de formule: to 10 ~ ~ ~ ~ ~ ~~~ z1 Z2NCH2

COOH 1 N -V 15 (fernul es dans, | esquelles Z7 et
Z2 repr6sentent H ou un groupe ctCQfoH's'EI on la definltion ci-dessus) ou
d'un,de leur derive fonctionnell&ment 6qggeval ent, avec un conpos6 de
formule: 20 HO-CH OH R2 XAl 25

(dans laquelle R2 est comme d6fini ci-dessus) ou un derive

f onct i oldens|lsaualieni’, BoRliX) gent sompne définicainprsush, Popoigrmesineamposg e dermuled elatke
f or my €294'%30: . N
1272 ZNCHC -CHOC{)-J2CHNz Zz .

XV
\_ R! représente @CHZNHz ou O-CHZNHa.

25

 G) Pour préparer des composés de formule | {(dans laquelle

30
R représente -D— CHoNH, ),

35 réaction d'un composé de formule:

2122NcH —D— COOH X1

{dans laguelle Z' et Z2 représentent H ou un groupe protecteur selon la définition ci-dessus), ou d’un dérivé
fonctionnellement équivalent de ce composé, avec un composé de formule:

HO—CH—OH

Fl‘z Xl

50 (dans laquelle R? est comme défini ci-dessus) ou un dérivé fonctionnellement équivalent de ce compasé,
pour abtenir un composé de formule:

: 0
I - .
55 z'z%ncH, —D— COO—(|3H—0—C CHoNZ 122 il

R2

60 puis, si nécessaire, enlévement des groupes protecteurs Z' et Z2,
H} Pour préparer des composés de formule | dans laquelle

Rl représente—@— CH,NH, ,
65
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i _ : _ :
135 puis, si n6cessaire, enlbvenent des groupes protecteurs Zt et Z2; 1)
’Pour pr6parer un conpose de fornmule | (dans laquel | e R2 represente COCRS)

rreaction d' un conpose de forrrul e: Q079 9F® 3 COO- CH OCO- R

XVl COOH 45 (dans |a ue é et Z2 reprb6sentent H ou un groupe prot ect eur 656
isel on | &*258 YT OBRO%E; o 5%'% 5, et R est comme d6fini ci-dessus; le -
‘substituant am ne possible dans R1 pouvant 6gal enent etre protegd par des
.groupes protecteurs Z' et Z2), iy .d"un i ve fonctionnell ement equival ent
fde ce sconpose, avee un 50 corrﬁoéélcd@ COPH. R3 : %1

' /(dans laquelle R3 est comme défini -dessus) ou un derive

fon:cz I onnel | enent qu)l val ent de ce conpose, 55 puis, si n6cessaire,
enl eveneth® 9EEmBPEB APEE™ WP ot ect eurs. Zt et Z2, pour former un conpos6 de
forrmue | dens laquelle R2 repr6sente COOR3; J) Pour preparer un conpose

de formule | (dens laquelle R2 represe CONR4R6), reaction d' un conpose
de formula: 60 Z 2NCH2 4 2z ZZNCH2 K XV

viiares 7 = e COOH j 65 61

e . 18 .1111C  liii 11 111U 1 111 0079872
(dans | aguel | e R‘ definis ci- des y d un derive
ot ol A o ST e e LT
5 HN 5 Xl X >

~~~~~~~~~~~~~ Rs t0 (dans |aquelleH¥G&—® sont comme definis ci -dessus),
un derive fonctionnell enment equivalgnt de cer 10 conpost puis, L

nt ssaire, enlevenent des groupes protecteurs Z' et Z2, pour forrrer un

conpogy de formula | dans laquelle R2 represente CONR4Rs; K) Pour preparer

des conpldgisdaqdelleR’® kst soporee défihtri-dessus) ou un dérivé fonctionnellement équivalent de ce compaisé,

IL R r eiouedRsenirgn composé de foruyloini

O
o 1.2 . " 1.2
zZ2Z NCHZ COO—|CH—0—C CHZNZ Y4 KV
R2 '

35
puis, si nécessaire, enlévement des groupes protecteurs Z' et 22;

4 fl) Pox:r préparer un composé de formule | (dans laquelle R? représente COOR") réaction d'un composé
e formule: .

.

| : - z'z2ncH, —D— COO—-(l)H—OCO-R1 - %XVl
- : COOH '
\_/ 45 .
{dans laguelle Z' et Z2 représentent H ou un groupe protecteur selon la définition ci-dessus, et R' est
comme défini ci-dessus; le substituant amine possible dans R* pouvant également étre protégé par des

groupes protecteurs Z' et 2?), ou d'un dérivé fonctionnellement équivalent de ce composé, avec un
50 composé de formule:

- HO—R? ) o Xvi

(dans laquelle R? est comme défini ci-dessus) ou un dérivé fonctionnellement équivalent de ce composé,

55 puis, si nécessaire, enlévement des groupes protecteurs Z' et 22, pour former un composé de forriule |
dans laqueile R? représente COOR3;

J} Pour préparer un composé de formule | (dans laquelle R? représente CONR*R®), réaction d'un

composé de formule:
z'z%NcH, —-D—coo-'cI:H-oco-R‘ | XVl

3 " 65 : . COOH

60

61

. _ * [ L M ] *




2 20 reaction d'un conpost de fornula: R2-CHO
XX 25 (dans laquelle R2 est comme defini ci-dessus) avec un conpost de

formula: 0 30 0079872 C 0- X30

XX 36 ) o . 3 11 \~J 0 dans

| aquel (fans jeguelie B 8% At sent commedefinigoi gessysi pupngtérivéfonchionnelipgentpayiypieng dece .
pr ot ecPERPY: PEF ¥ AMPOTe AT '%Mans | a methode A, ou bien (b) CN, CH2NC2,
CH2N3, CONH2 ou CH=N-OH, pour former g conpost de forrmula O 0 so
X3 40 COoOCHOC s X3XX' I A2 puis ('on transforns

chacin des groupes X3 en CH2NH2 pahiNenl evement des groupes protect&xrs Z
et 22 LU 55 par reduction des groupes, CN, CH2NC2, CH2N3, CONH2, CH=N- OH
pour former un conpost do fornule dans | aquelle 60

R reeplagssasduile RYet R® son} contdri 88N ci-desguslPoul in BERB ArBlionhaiemeRtEAGIEASt A& cd Or Nul a
| ( danempasfuelis, s nétessaire, enlévamentifes gaduped woeaetre Baatiz? boer fdrmEb uatammss de

car bonferreyle Fgans lagyelle Bhepré@r®)CONRRRCt i on d' un conpost de formula: 62 |

|11 111115 PRpr PréParerges compages daps lesqupls o 0079 872 X  3{} COOH

Xl'l}s 5 (dans | aquelle X3 est comme defini b |a nbthode K) avec un conpose

de formule: 10~~~~~~~~~ ro 4 1
CH2=CH- 0- O - R7 R" represente CH,NH, , XXI'V (dans | aquell e
R7 est un groupe al kyle contenant 1 3 ones de carbone), pour former un

conposA de fornul e:
réaction d'un composé de formule:

W, : R2—CHO XX

25 |dans laquelle R? est comme défini ci-dessus) avec un composé de formule:

o _ 0/ XX}
35 \
c— »x°
il
0]
:\"j dans laquelle X° représente:
{a) CH,N2'22
ol Z' et Z2 sont des groupes protecteurs tels que définis dans la méthode A, ou bien
\\/ {b) CN, CH,NO,, CH,N;, CONH, ou CH=N—OH, pour former un composé de formule
~45
(0] (o)
3 I I 3
X C-0—-CH-0-C X XX

50
R2

puis I'on transforme chacun des groupes X2 en CH,NH, par enlévement des groupes p'rotecteurs Z2'etZ%0u
55 par réduction des groupes CN, CH,NOQ,, CH,N;, CONH,, CH=N-—OH pour former un composé de formule '
dans laquelle

60 H1 ,—epre'sente —'D— CHZNHZ s

L) Pour préparer les composés de formule | (dans laquelle R' est un groupe alkyle contenant 1 3 4
65 atomes de carbone et R? représente CH,), réaction d’un composé de formule:

62



§ T
d 0 20 x3 Q-c -0-CHo0-CGRY
XXV CH3 26 (dans laquelle X3 et R sont tels que dMinis ci-dessus), puis
transformati on de X3 en CHZNH2 congryPéo@74 a | a nbthode K pour former un
conpos6 de formule 1, dans |aquelle R est un groupe al kyle contenant 1 g 4
atones de carbone et R2 repr6sente jCHp M Pour préparer des conposgs,d 8
formule | (dans laquelle 30 R repfe Q COOH CH2NH2 et R2
represente CH3), r6action d un conpose formul e: 40 X33 COH
XXkl A5 (dans |aquelle X3 est comme d6f| ni dans | a nmethode K) avec un
(o} rrpose (Hand lequalid X esb@mme défini & la méthode K} avec un composé de formule: HC- CH
pour former un conpose de fornule 55 x C 0 CH-O c
xxv!l CH3 60 3 (dans
| aquelpbe X3 est comre defini dessus)" pui s transfer matl on de X3 en CH2NH2
comme decrit a 1.3 nbthode K, ple),eﬂr:H#-OF-mem un conpose de formula 1, pukg, si
necessaire, on isole sous forne trans* | e con‘pbse 65 de forrrul a |l ainsi

-obtenu et(éagg Iaotpelle Y ts{ 9l1n OV Men ;K' gt';:a < e carbont) pou CC;erpt aneosé ge
______ ©dans'aibne oo S UAETGIp et 4 BloRREH] LRI BERSHRh Soiies
Revendi cat1 ons pour 1 Etat contract ant: AT 1. Proc ~d6 paur | a preparation
d' un conpos6 8: fof pule—6-— o e H
NCH D..L -0oCH...02L..RL dans | a Ieﬁ R1 est ﬁchoi si dans 1' ensernble
constitu6 par: x3—®;c_o_c|.|_o_c_ 7 - (a) dre
groupes al kyl es contenant 1 A 4 s de jcarbons, (b) des groupes al coxy
Q\Jenant 1 A4 atormmes de carbone, 20 CHy
25
(dans laquelle X3 et R” sont tels que définis ci-dessus), puis transformation de X* en CH,NH, comme décrit &
la méthode K pour former un composé de formule |, dans laquelle R' est un groupe alkyle contenant 1 & 4
atomes de carbone et R? représente CH,);
20 M) Pour préparer des composés de formule | {dans laquelle

Rr! représente —<—__>—CH2NH2 et RZ représente CH, ).,
58 .

P réaction d'un composé de formule:
"\_J 40
K

. XS—D— COOH XX
\“f‘ 45

{(dans laquelle X® est comme défini dans la méthode K) avec un composé de formule:
50 HC=CH XXVl

pour former un composé de formule

0 o]
3 [ I \
X C—O—TH—O—C X XXVt

CHy

55

60

(dans laquelle X® est comme défini ci-dessus) puis transformation de X® en CH,NH, comme décrit 4 |3
méthode K, pour former un composé de formule |, puis, si nécessaire, on isole sous forme trans le compos:#
65 de formule | ainsi obtenu et/ou on le tranforme en un sel thérapeutiquement acceptable.
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j |, pris ensenble,. reprdsentent l e radpeyyd 892 - ——et d' e se sels

CA U i

Sns 1' ensenbl e constitud par: * (b) des groupes al kyles; contenant 1 A:i
'ormes; de carbone, (c) -COOR3, ot) R est un groups al kyI e contenant 1 ]

@l atomes de carbons,. (d)-CONR RO, oO R4 et R sont des groupes al kyl Si :

N enthues ou di ffrents . cont enan A38t fE5 de carbon.; 35 ou bien: thét

har m acelti quement acceptables, par: 45 A) Rwvaction d'un conpos6 de
Or rrul e | . Revendlceﬂonspour I'Etat-contractanthAF -~~~ = =~~~
3 aPr E Z et 72 re efnterllt ‘H ou. un group.
: ~0/t ecteur)’ ou (11 ?‘1‘\/ FEREE?Y H'éfq he® 'aqi Y al ent de ce conposd; avec
—Cconposi sde forrrul e: . - 0 (dans Iaquelle Rl etR R2 snt comme d6finis.

-dessus, 16'substitua' nt amni e possibl e gdana$ Rl pouvant 6gal enent 6tre

Lot ~g6 par-des groupes protecteurs Z Zg%qou soff d6riv6
\ —CHm? qosG de formule:- ~

bnet i onnel | bremet dqui i val ef | 2NEH155

i L 0 S 0079 872. ZlZZNCHZ Q o CH-ILQCO RL
. 12 5 L e e e ~~~~~~~R pUI s, si
S cessaire, enilvenent des groupes protecteurs Z' et Z2 pour forner un
bnpose de f & e e'!?, B Reaction d' un conpose de forrrul e: ro 10~~~~~~~~~~
; ZlZZN > lnsemble constltué par: - R1t5 .
lians Iaquel le idé " es°°m ﬁﬁﬂﬁ@:ﬁgﬁgﬁs protect eur) ou-d' un -
f:ri ve fonctionnell errent eqw va ent e ce corrpose avec un conpose de
=rmul e 20 . HOOCG-R

k__(,dans Iaquel e R est come defini ci- us) ou un derive’

hnct i onnél | ement equi val ent de ce coh® ﬁ 4Nt uant ami ne possible
ns R1 pouvant 6gal enent etre protege par—des groupes protect eurs ZV et
" 25 pour. former un conpose dé formule |V puis, si necessaire, enlevenent

;s- groupes protecteurs ?¥ et 2t - -
y 0~ e Ad) @ CHoNHy -

R? est choisi dans |’ensemble constltue par:

rem—t

Tt 30 (a) H, - - : : '
. (b) des groupes alkyles contenant 1 3 4 atomes de carbone, 53
E (c) —COORS3, odl R® est un groupe alkyle contenant 1 2 4 atomes de carbone, ' LT
; “{d)}-—CONR*R?, oti R* et R® sont des groupes alkyles, identiques ou différents, contenant 1 3 3 stomes
i . de carbone;
4 ~ 35 oubien R' et R2, pns ensemble, representent le radical -
40 - -
- _‘ :
: - . Lo . s \'\_ - -
_.': . . etde'ses sels pharmaceuthuement acceptables, par ~

L 48 A) Réaction d’un compose de formule S

‘ IR - -;"Z1z'2NCH2...COIOH e | noo

B . .";-'.fi" e Ta T T I ST PR o

- (dans Iaquelle Z‘ et Z2 representent Hsou un’ groupe protecteur) ou d‘un dénve fonctmnnellement

C equnvalent de ce compose, avec un compose de formule
55 )

Aorabated Ty —m——————— T ek e
. " v N
) . . P . R ..,

S |
_ -=, . (dans laquelle R' et 82 sont comme déf' inis c:-dessus, le substltuant amine possnble dans R' pouvant
l o - également &tre protégé par des groupes protecteurs Z‘ et 22) ou son dénvé fonctxonnellement éql"\‘a“'“'v

. 65 pour former un compose de formule Hledre T e ¥ L

CoE



-fd@bur former un conpose de formule |; C) Reduction d' un conpose de fornule:
- X o COOCH OCO- R
| 1~~2 35 (dans laquelle-Rl et R2 sont. comme dMinis ci-dessus,
Xt represente -CN, - CH2NO2, -CH2 H2 ou - CH=N-OH) pour forner un
4479 8

“dpnpose de fornule I; D) Reduction #pose de forr’rul e: 40 -1 7

C( - : COOCH-OCORl ) |
~~~~~.~~~ZJ'ZZNCH‘~~ B@-éﬁ-cﬁcbmé Iaquel le R et R2
sont com*re definis ci- dessus), en pr eice de I\Q—B pour -former un conposi de
-forrrul esl; - B Pour ‘preparer des conposes: de forrrule 1, dans Iaquelle 50
: fepresente - -~ CHNH " ou . J 'CH2NH2
D0~~~ ~~puis, 31 {BcEBaire; enlévementdes‘grouvas“pm&ctéﬂsl EC& |295'oufi| fdﬂnﬂerQWEBﬂS&é Q'l@ erﬂmmﬂ e:

L '& - B) Raction d’un composé de formule:

3 . RS {dans llaquel le RZ est come def| ni dessus -

# ok _ %
N T B 612NCH  COOCH--OH -

I 1! 1111'~~~~~~~~.~~_-~~«~111111 11178 1 110 4, 0079 872 7 R6repr esent”
-000 - ou.-000 .4... xI et X Represente -OCN, -OH No,
- CH ‘N *"’CoNH ou- -COH N-O—|) 2 21 . 23 _ 2 to pour former un
corrposd de fornule | dens laquelle is . R ~~represente CQ

H2NH2 QU2 14qlielf80ZIT et [22 Upritéskfitert S oG URDGISEHS ,s}eteé:armw @'ur]r d&ﬁ@ﬁn&ﬁmbrhm 20
R repres én@'vlem de ce @npose. avaerBmpo{ane fortnute -

: C : I . HOOC—R! ) ._ | - vi

{dans laquelle R* est comme deﬁm ci-dessus) ou un dérivé fonctlon nellement équivalent de ce composé, o
- substituant amine possible dans R' pouvant également étre protégé par des groupes protecteurs Z' et 72,
25 pour former un composé de formule IV puis, si necessalre, enlévement des groupes protecteurs 7' et Z*
pour former un composé de formule |;
C) Reductlon d’un composé de formule:

- : C X = COOCH—OCO~R BT

| o - T R | ' -
35 .
-{dans laquelle R'et l’lz sont comme définis ci-dessus, et X* represente —CN —CHzNog, —cHgNg,JONHz

o -+ ou —CH=N—O0H) pour former un composé de formule |;
T SR * R_eductlon d’un composé de formule:

oo - Son ' OHC.—@—COO?H—OCO-R.' P
T : . - : : _— o vill
k’ | '_ o R2
(dans laquelle R! et Flz sont comme déf' inis cl-dessus), en presence de NH, pour former un compasé da
- formule {;
: E) Pour preparer des composés de formule l, dans Iaquelle
50 . S et
repr sente -~
. x__-ss_ A ..;_,,.-- \ : aes :
o reductlon d'un compose de formule o
e
.-—‘ - {/;‘.; H 4 ~ 17




25 rdductlon d un corrposd de forrrul e: 35 (dons laquell'e R2; R et X1 sont,;
comme:-d~finis ci- -.dessus), pour forner urn cornpos6 de forrrul el darn,; -
- laquel 'l e erepreeente -(9- CH220 ' CH f~... OHNH2 .-

4 . -, 2-H2. . ' 00198726) Pour, pr6parer des conp»?sds de
fornule I (dens | aquel l e. -it o A

represents HN sdactron d cy 36 xdle . oLsBy! =x1 - -
c- - x 7122ROIPEBend Z' g{ ZF reer@r-E)e(nt H ou un
groupse protecteur selon la definition.ci-dessus),. ou ur.ddrivd
f oni ctifonnel | eme qu deyce 0Ss ec. cogposdH deytopnymul e:
66 111111 f1 UB %ﬁlgll‘ie\{’fdsgm den P Echi 5o g 30 o S ARl
7c¢ (dans.laquel l e R2 est .comme d6éfini . dessus) ou un d6r|ve

fonctlonnel | enent 6qui val ent de ce cor?ose pour obtenr r un corrposG de
f or nut ee mOUZRNGHEN composddefyrmyle | dangfaquelle 27

- X110 puis, Si necsssaire, enl everrent des groupes protecteurs ZV et
. Z2, .H) Pour preparer. des’ corrposes e forrrule | dans4-gquelle R .represente

CH NH2, 20 reacti on d' [T\ et eYsenTatY. @ &HLN’;HZ @5 @ CH,NH, '
Z1Z2NChe -~ OC a X%
2~~~ % ~~~~~~ ST ——— et d' un conposé de fornula 30
Z1Z2NCH2 COCH X 1v 35 (fornul as
dans | esquelr) ﬁﬁjrzrépﬂ'&rdzgcdr%&%l’f&ﬁﬂte u—aaawaquurgr oupa pr ot ectaur selon la
d6fini hpon ci-dessus) eu d' un de.leur derivé fonctlonnel I errent equr val ent,

avec un conpos6 de forrrul e HOCH—O—| -
~J§:.}~. ~~~~~ R2 _ _ represente CH NH o —@—CH NH 9

25

o réduction d'un compose de formule: o ' _‘/ . h ' o . B
. o N =\ a ' - )
o x‘-@— coocln-r_-r:{6 | X

B - 12 ~

. . ¢ '3
35 . -
' _ (dans Iaquelle RZ, R‘ ot X' sont comme déf‘ nis cl-dessus), pour former un composé de formule | dans
: ' _ Iaquelle . . : _
T IO ,ep,eseme _.<Q>—cr-|2NH2 ou CHZNHz ;
_j T s G) Pour préparer des composes de formule I (dans laquelle o
- . Tt TeltomTITe N T LT e T ; ol

) AR

’ GO (dans Iaquelle 2' et 22 représentent H ot un’ groupe protecteur selon la définition cr-dessus), ou ur dénve
fonctlonnellement equlvalent de ce oomposé avec un compose de formule: .

g




T - bt d ' .

(dans laquelle RI est comme d6fini ci-dessus) ou un derive
Yo ctlonnellenent 6qU|vaIent de cecornpose pour obtenir un conpos6 de
mul-e: 50. ' ' - -0 12
C@ CH0-C ; ZlNCHZ o 0079872 ) \ P 7

1 i s, m&‘gg%’gﬁ@“}gﬁg\@ﬂéﬁvsm@gn ?raam'qﬂﬁﬂ'fwtéwga'ezt%&cezzmpcrsy
Poih pr6parer un conpose la I (dans |aquelle R2 represente .COOR3) ,
.r6action d' un cornpo: ;e de for mul a: 60 * "o leZNCHZ
CC0- CH &CO- R .o " o )
AN COOH . 6% Z°NCH, COIO'—'cH-o—c &H Nz‘i?- | 111119;:11
i1 111111 - * et -

S: 4 0079 872 . '- 17 3

(dans | aquel le Z' et Z2 repr6sentent H ou un groupe prot ecteur selon la
~ def i ni ti onpd@s, so@smsisre, eblévément8ds gecubEprakedtburd z‘cdtzqessus | e substituant
am ne possi bl PenrmpeépRrer grsisompasésSdpefbmmbritdaat laquefts Ot 6ge par des gr oupes
protecteurs Z' et Z2), -ou-d un d6ériv6 fonctionnell-emrent equival ent "de ce
conpose,r;saveo: un conposeée de for rrul e: HOR
XVI| (dans l.aquelle R3 est comm ! defrésairte i @ o EH IO, un dériv6 .
fonctionnel | enent equi val ent  de ce conposi, ui s, “si” necessaire,
enl evemrent des groupes protecteurs Z1 et 22 pour f-or mer - un corrposG de
formule g ;egg,tm%@ﬁcj,,ﬁggggbégnﬁgereprdsente COOR3; J) Pour preparer unconpos6t
dg,fornule (dans laquell e R2 représente - CCNR4R‘) r6action d' un ‘conmpose
dé formul e: ZZ2NCH2 . ' . 00O CHOCOR _
XV~ e e e COOH 20 (dans | aquelle R' . Z e_t ZZ_-sont '
come definis ci- dessus) ou d urp? 6%4 @ Lol | ement equival ent de ce
conpose, -avec un compos6 de: fornu 5/ _ T X

et d’'un composé de formule:
30 .

- z'Z%neH, —@—cow XY e
35 : - _ - _ . .

(formules dans lesquelles Z' et Z2 raprésentent H ou un groupe protecteur selon Ia déf' nmon ci-dessus) ou

"y d’un de leur dérivé fonctionnellement équwalent avec un composé de formule '
 HO—CH—OH R - _
e . . oo o lz . .. _ S XN
> " (dans Iaquelle R? est comme défini cl-dessus) ou un denvé fonctlonnellement équnvalent de ce composé,
. pour obtenir un composé de formule e _ : :
R . . .\'_\'.. . : ) : o B ' R o
. : anO.—O—'(IZ:H—O—;C _ CH.ZNZ Z __ - XV S
T 55 ____ S i3 : A - . e e
' - - puusbs; nécessalre, enlévement des groupes protecteurs Z1 et Zz '
DI . form?.:; préparer unj cO@posé de forrju-l.el(dans Iaquelle R2 represente COOR”), reactlon d'un compo e
_— ’/6?/_/_ _ R T o e e R -

. 87
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- TR Ty

-_HN AXX 30 (dans laquelle- R
et RGsont comme dMinis ci- dessus) ou un deriv6é fonctionnell enment '
equi val ent de ce.conpose puis, si necessaire, enlevenent des groupes
protecteurs Zt et Z2, pour for mer: 79gpose de fornule | dans Iaquel g
represent e CONR4RSs; _ 9% . )3?2

Pour pr GQ%ﬁeqQ%Z’C&WG&ﬁﬁeﬂﬂﬁS{ Jnﬁn.‘irqgl‘eh;fe rB‘Etecteur selon la définilRin cxerpssaeret €' est
2 2 40 r anchd dafinidli-desse=0 lqmasgmdet funepdssible RBans@Y@ouvant également étre protégé par des

XX groupeg Proteggeurs Z' et k| gH < uncgrie foectm"eésmentéawrr’ée"aér |°ﬁ|°°'er°sa»e§'§ﬁ§7

| a{(ic up Wﬂ?&%@fﬂﬁ“‘f%rwl e 0 50

N~ . . ﬂo.:n*f.~4~~~-_~~'CX "j ~~~~~~~~~~~~-~N(V.u.
'\......:'x : ' .1--.... -0i-X~3 60 -
dans | aqudahs l@qoéﬂe R‘eept dmmﬁdéﬁm c:-dessus) Qu un dénve(lfa ctn@)hﬂ@ﬂ&he?_iﬂé@vebntzie ce toradsé ont
des gr oulsb“ t °,E]I@“Qf6fpr‘}ﬁ°§”tfaq1§‘? aPHE friBerencompesésledpruiyy
( b: ) ’ ’un séoc% %J\b gdanso BHJeﬂe fRQ FwserHQ g@ﬁﬁﬁ%sf‘éaﬂ%ﬂ %UJ“' €
compose de formule -

ettt ~~4~~~~~~~f< e Litrrr 1 ipi
- |~ —~ - '
oo 7it 0079 821%2|Q Q@__-}_ o

-(. jC—O— CHx3{xx3 S C% coo: -%%?s I on transforme chacun

des groupes ‘X3 en CH2NH2 par enl evenment descgoupes prot ecteurs Z;, ot Z2 QU
par reduction des-groupes CN, CH2NO2, CH2N3, CONH2, CH=N- CH pour forrrer un
conmpose de forrule | to dans Iaquel le Rl represente - CH2NH2 L)
Paur. pr efidanelaquelieR’cTmpdsen coremp définis IcedebsU(skta 4in dirag dierictionnpliemestiéquivaieng flexepe
al kyI e cé‘?ﬂ‘@?‘i& gvec yn qgmposé de formule:

o _ ST VS - S E XIX
_ R®
3 : (dans laquelle R‘ et R‘ sont comme déf' inis cr-dessus), ou un dénve fonctlonneilement équivalent de ce
composé puis, si nécessaire, enlévement des groupes prctecteurs FAN-: Z2 pour former un compesé de
-formule | dans Iaquelle R? représente CONR*R®; e
| K) Pour préparer des composés dans lesquels o _ ‘5

- S B S R T .R1. réprésente —-<-i>-CH2N_H2
. . réaction d’un composé de formule: _ _

{dans Iagﬁelie R? est':gorrm"le défini ci-deséus) avec un cqm;;osé de formule:

XX

dans Iaquelle X3 represente _'-';,_;__ -_'"'-. .'

{a) CH,NZ'Z? ! '
" ol Z' et Z% sont des groupes protecteurs tels que déf' ms dans Ia méthode A, ou bien
" g5 (b) CN, CH,NOz, CHst, CONHz ou CH= N—OH pour. former un composé de formule

B ——E

el R



atpnes de carbons et R2 represente CHO) , r6act|on d' un conpose de formule:

- 208 X COOH XXI'l'l 25 (dans

uel1e X3 est comme defl ni A Ia nﬁt hode K) avec un conpose de formule: O
' ) ) ‘ 11 - - . ? .

1 ce=cHo-cr? . 0079 s72 XXI'V (dans |aquel le

Oéest un ‘groups al kyle.contenant 1 A04 atomes0 de carbons), pour former un

Cc

nposd de formule: 35 . 3 ' - [_CO-CHO0-CGRL

~~40 CH3 :., . x3- c—o-c1=rao A@_ - -dess . ustagyQ,
m- -r 45 (dans Desfelle XI et R el s que definis

c\tvdessug pui s transformati on de X3 en 2NH2 comme d~ crit A |l a. n6thode

K’ pour forrrer un conpose de fornmule 1, dans laquelle Rl est un groups

al kyl e contpaisadsﬁtralzsfémﬂe cRACOAEES gebipasIE BIOOIENAY paFenidvenEm S8 Supld Hidte Q}Ez ou

prépar er d@sr rédustiareds gdepefs GNNTH.N0J, ClwlamNHaqaeM—eHmurrfaﬁfeemo

r epr esent’s d@%‘?““e"e .

R '*5. Ly ato_"ne qu Joom R
T _ - . Q¥ -représente "C"&NHz- L X3{-~
H.,'* " " XXIl, (dans laquel'l e X3 conmme d6fini dans | a
- et hode K) avec .un corrposG de formule: 65 - - - -
LHCCH . . L) Pour préparer les composés de. formule 1 (dans-aqs{i¢| R'@& un groupe -alkyle cor@enant—T 24- - -
V, - s . Zatomesde °ﬁ'b°ﬂ-%9-'~35 feprésente §Hq). éaction dfun cpmpgsEide formuler - |
Lo~ L ~...41 0079 872 pour forpmer un corrposd “de forrrul e
7\9_ 0 CHB *1o (dans Iaquel l,e=xX(3 eat comme d6fini -desaus) puis
'transforrratlon de X3 en CHZNHZ co tbbyh la - .
LOU R CXYINn
s . o
- {dans laquelle X® est comme défini 2 la m_éthodé K)avec un .composé. de formule:
: . o) |
30 Il : _ . .
CHz—CH—O—C—R’ S ' XXV
;gf;s lIaquelle R? est un groupe alkvle contenant 13 4 atomes de carbone), pour férmer un cornposé de f.';
uie: . .
AN 40 - xR "-O—CH—O—g—R7 T XXV

. (dans Iaquelle Xs et R’ sonttels que définis cl-dessus), puis transformatlon de X"‘ en CHzNHz comme décrit &
- - la méthode K pour-former un composé de formule |, dans Iaquelle R! estun groupe alkyle conteriant 144
' atomes de carbone et R? représente CH,); - . .

M) Pour préparer- des composés de formule ! (dans Iaquelle R

R R rgprg;_gnte\ ~et: R represente CH, ), '
T _-_mm.._r'é"actlon d'un compoée de formule \\ . ey
e . XXH1
(dans Iaquelle X“ est comme déﬁm dans la méthode K) avec un composé de formule
:65_. : o : -_ - - . . : HC—CH e IR ” o .
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6t hode K. pour former*un conpos6 defornule 1, puis, al n6ccasaire, on isole
ousfornmetrans |l e cornpos6 de formule. |. ainsi obtenu et/ou on le tranforne
n un sel th-~rapeutiquenent accept abl +§ 2. Proc~d6 aslon la

evendi cation 1 pour priparer -un conp(és% @?%rrrul e | (dana Iaquel le R -
lepr ~sent e pbwdor@ieB)n @impasiadeSatuiet h6r apeut i quenent acceptable.. 3. Proc6dd D
elon la revendication 1 pour pré6parcr un -canpos6 de fornule. | (dana-
aquelle R est url groupe alkyle contenant 1 A 4atomea de carbons ou un

roupe’ al goxy contenant 1.-A 4ato 1=y car bon ea sela -
; ---herapeut i quenment accept abl e: 3 P n ha r evendi cat i QRviL
uf prdparer un conpoa6 de "z—cPa a a uel repr~sente 25. C2H

.~~et sea aels phar rraceuthuerrent a pt abl ea. * 5. Proc~d6

cian Ia evendi cation 1 pour prdparer.un rrposG de for rrul e | (dana

aquel l e~ I-gzl repr~sent-e un groupe al kyle contenant 1 A 4 atones de carbone,

n groupe al(gmYagaeiRt)eRaindomi dififh cldedsdN R Fhsomhdi8N Se xOkh EgnHad d Y
NH2 40 etmétode Kmo@sfemiesur-tooipoddtds ormuie § puls, Sidkcesfalta ro?ﬂ%ﬁl@ U&ds@wé le i:'r: pis%

ccept able deé°"’;’f°d ﬁ P'(mqﬂaevmamamsqbrhéfappmuuenmnﬁqmaarpmbleun conpos6

o 7o e b T T B

Bt omes de car grpsocgaé NERVEHY 3
bhar maceut i mﬁlkvlmﬁf:;irﬁb5$atom35d EKBS gwa"a? °§§$’°§fﬁ§"n et'q‘é’fﬂsé . r:-dZ% iy

br ~par er un Se3es théradeutieament assptables. oner

~~m~H R Procegé seten &3 @mcﬂ@nsbmmmmunmmm@dzfosmﬂe 6%dans Qiqueid R
el ph~ ar mac u?lquement accept abl e :del ce co-npos&, - 70 -4~~~~~~~~~~~

)Q7'.9 872 Q - ~0 H2NCH2 S C-0-CH-0-C O - C2 ~~~~I

C3) 2 CH3 . K9: ~~~~~~~<~~~~~~~~~ QU UN S har maceut i quenont accept abl e de

e ‘compos®, to e L .‘@‘CHzNHZ I e

e

- et ses sels pharmaceuthuement acceptables

30 5. Procédé. selon la revendication 1 pour préparer un composé de formule | (dans laquelle R!

représente un groupe-alkyle contenant 1 3 4 atomes de carbo
atomes do carter o cakvle con ' . ne, un groupe alcoxy contenant de 1 a 4

s : L -
D o .—.D—CHZNHZ |

\/ _' © 40 et R"‘ represente H ou CH,) et ses sals pharmaceutxquement acceptables
i o grousp ePr:::;ii selont fa rever;dt:ation 1 pour préparer-un composé de formule | (dans laquelle R est ur
contenant atomes de carbone et R? re résent H s
. pharrnaceuthuement acceptables.. P ° ou Cllal er ses sels

‘ '\/ o - 7 Procede selon la revendlcatlon 1 podr preparer un compose do formule:
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A e < o« ¢ P o et e § A e one
e v v mare = em tpm e
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H2NCHZ~ CO CHZ 15. ou ufl sel

rnaceut i querrent accept abl'e" de cc. corrpose L, -~

Proci de- sel ornl a~r evendi cation 1 Bour prhparer sou65 f br ne de son
fanrnre ‘trans, un conpost.tel . 9. Pq

6par er sous formede son.chi or hydrat e, .un corrp%st teI qV\4| dtflni aux
rr=vend| cations 1-& 25 30 35~

OT¥8dDncareven:. i ca7. oTpour’ 78
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ou un sel pharmaceutiquement accebtable de ce co.mposé.
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ou un sel pharmacauthuement acceptable de ce compossé. .

ot e+ 8 Procéde-selon-la revendication 1°pour preparer, sous forme de son isomére trans, un compose o
N - 20 que défini aux revendications 1 a 7. :
: : : 9. Procédsé selon la revendication 1 pour préparer, sous forme de son chlorh drate un com
T -défini aux revendlcatlons 137 _ . o 4 ' pose el que
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