(54) AM NES AND A PROCESS FOR THE MANUFACTURE

THEREOF $71§ We, F. HOFFMANN- LA ROCHE & CO.,
AKTI ENGESELL- , a SS npany o -184 Grenzacherstrasse,

Basl e, Switzerland, do hereby declare the invention, for which we
pray that a patent may be granted to us, and the nethod by which it
is to be perforned, to be particularly descrlbed in and 5 by the

foll owi ng statenent: -

r5ranuf act % The pr‘mﬁﬁt Sﬁﬁei@mﬁmefnsgﬂ%i oﬁfgﬁl{?ﬂ?ﬁsge
w t h ‘borna I ne derivatives NoO Dmmsa process for the manuia
thereof. 3@ Appncmﬁmqrsmmm 20itch Yéhp051 provi ded- €9

i nvention a® ¢aYRLAYSRN Adplication RS, 16906 gq;ngrpaladfﬂmfwévam

10 . (33) Switzerland (CH)

Eﬂ:m n R rg)r%@?mpﬁeh&w %I lseB LR, 1253 N op! 1)32«3' ;lyk

provi ded t (SIZ Eé&,é&wlél C%?ﬁﬁﬁ?ﬁ{‘i?%ﬁm err] repryd iyl
roup, 15 n &

group o Gk 189 —95’9&03@ Bgt? 6@? BB A er o)

applied to the synbols Rs32 338 342 34m(451R§53r36]L 36W 38(h|450 48scription and in the
acconpanyi ng cl ai s rrean$55aﬂ5§t5r7a|5§h§2%6?é i 3X030 635 660 661hr anched- chai n .al kyl

group containing 1 to 6 G%ﬁ@‘ Xﬁ"fsx&@f’ 73}<arrpl e, , met hyl ,
et hyl, n-propyl, |sopropyl u yl, |so tert butyl, amyl and hexyl.

20 Exanpl es of qs@sAthmnvmlmbom m @HES‘&&NUPHC’I“DRE phenyl group
are :hal ogen (pre- 20 . fer abI y 'RHHREOFne or brom ne), am no, hydr oxy

or |ower al koxy. A substltuent |s rabI y resent E|L£1‘_th

p-position. The § ( )"I 0 Wlss %ﬁﬂ{% r‘é;}e gr oup
i n whi ch the Iovmebﬁ Eé)ﬁeﬂpm BEoTEEe 4 g"’“’%ﬁhé‘? -
One preferred C|ﬁﬂ&hd)ﬁ1ethkﬂrlfyaﬂﬁdmlfl% QJElpVﬂthéﬂQSO w@wicﬁtﬁ@ ycrna&auﬁ shdivent i on
com 25 5pri seystheto mismg& -f-orrrul a l |n V\:hl ch R and R[err‘] each 5
represent a net m?\e aﬂ lateie;‘t’mamm c “gt g’fb manamn PR EIrEt eof .

Anot her preferr%dg %gésig‘}ath ,%;ﬂg P fals Fvatves pr e Vet ded by
this invention corrprrie%ﬂ:mmcﬂdmdﬁveobrohﬂédmyl the Ipreseﬁt Wh:lnﬂch = ecrnip}mﬂaepr esents
a : it hy | of ghegengrabdodaR r epr esents a propyl, phenyl, p-am nophenyf or
p- met hoxyphenyl group, and acid addition salts thereof . The
especially preferred bornanam ne deriveaa,i ves 30 provi ded by the

i nvention are rac. 1,4,7,7-tetranet hyl 42-endo- nor bomananm ne, rac. 4- 30
propyl - 2- exo- bor nanam ne, r-ac.. 4-phefyl @Xe- bor nanani ne, rac.

4- (p- am nophenyl ) - o (15

, wherein R represents a lower alkyl group or an optionally substituted phenyl
group and R! represents a lower alkyl group -— provided that at least one of
R and R? represents a methyl group,
15 and acid addition salts thereof. 15
It will be appreciated that the term “lower alkyl” as applied to the symbols R
and R! in this description and in the accompanying claims means a straight-chain or
branched-chain alkyl group comtaining 1 to 6 carbon atoms such as, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert.butyl, amyl and hexyl.

20 Examples of substituents which may be present on the phenyl group are halogen (pre- 20
ferably chlorine or bromine), amino, hydroxy or lower alkoxy. A substituent is pre-
ferably present in the p-position. The term “lower alkoxy” means a lower alkyl ether
group in which the lower alkyl moiety has the significance given earlier.

One preferred class of bornanamine derivatives provided by this invention com-

25 prises compounds of formula I in which R and R! each represent a methyl group, and 25
acid addition salts thereof. Another preferred class of bornanamine derivatives. pro- =
vided by this invention comprises compounds of formula I in which R! represents-a
methyl group and R represents a propyl, phenyl, p-aminophenyl or p—methoxyphenyl
group, and acid addition salts thereof. The especially preferred bornanamine derivatives

30 provided by the invention are rac. 1,4,7,7-tetramethyl-2-endo-norbornanamine, rac. 4- 30

: pmpyl-z-exo—bomanamme, rac. 4-phenyl-2—exo—bomanam1ne, rac, 4-(p-ammophenyl)— Co

[Price 25p)
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2 2- exo- bornanam ne and rac. 4-(p-nethoxyphenyl)-2-exo-bornanam ne
and acid addition . ; i '
wpreeeSS‘b’OV|ded by the present invention, the bornanam ne

derivatives aforesaid, that is to say, the conpounds of fornula I

her ei nbefore and 5 their acid addition salts, are manufactured by
reduci ng a conpound of the general 5 formul a

[err] 2 ., Wher ei n 1207438 R[err] have t-he s;gnlficaﬁbe gi ven

“earliér and R[err] repre ents a Y dr pge .Qr a hyﬁﬁoxy
group, 10 2% &%'F $ THHIER ‘FC”))?'“E"F?@’“@‘@W@‘F&T‘! ‘1"8?% e

sal
10 Accotdmg to the process provided by the present inventidrfs the] bornanamine
, Wherein R derivaies nfodesalda viat ishe s8y,gh tdnpamde ofgfovmute & derkeiniforamd R] er r]

represets aﬂt? cheid-addition salts, are manufagtuted 4y |r¢dupieg e perproundgefghgygeneral 5 gnd, i f
desired, res& wﬁg a stereoi soner m xture or diastereoner m xture obtalned
15 and, also if desired, convertlng a base obtained into an acid
addition salt thereof. 15 CHs The expression -
"hydrol ytical |l y--renovabl e group' A4 & in this description and

in the acconpanying clainms to such groups which can be fornmed in.

t he course of the Rit hct i on deagﬁlbed herei nafter; for

-exanpl e, al kanoyl, al kenoyl, al kynoyl*;™ar oyl , araIkanoyI,

ar al kenoyl and aral kynoyl groupsyand thlocarboxylic acid 20 ester
groups. In this connection, the rlkyl al kenyl , al kynyl, aryl, aralkyl,

aral kenyl and 20 aral kyn moi eties of the aforenentioned acyl

?r oupis can, in gﬁfgg%ﬁﬁ;ﬁyﬂ&%ﬂ?ﬁ@éﬂw gigen earlier and R* {gprengyys ?Wd{"]ﬂ‘? general - .
ormul a; 1 err ;

wher ei n (h anaﬂﬁflmllyﬁg% mgom%‘éftgelgé?]efa”og%url]ce given earlier. 25 : Ilmvm' Il be

appreciated that this latter substléytlon gives rise to a diner of a-
conmpound 25 of formula 111 The reductlon of a

compound of formula Il in which apﬁesents a hydroxy -group -
(i.e. an oxine) to give a conpou qln formula | can be carried out in a
manner known for the reduct of oxi me§&Ilo primary am nes.
Sui t abl e reduction net hods 30 ise, for exanple, catalytic

hydrogenation. This is expediently Farried out in-the 30 presence
of ammoni a or ammoni um carbonate. ad in an inert organic sol vent such

» wherein R and R* have the signiﬁcanc‘e given earlier and R® represents a hydro-
lytically-removable group,
- and, if desired, resolving a stereoisomer mixture or diastereomer mixture obtained 1
15 and, also if desn'ed converting a basc obtained .into an acid addition salt thereof. 15 . ‘
The expression “hydrolytically-removable group” is used in this description and
in the accompanying claims to mean all such groups which can be formed in the
course of the Ritter reaction described hereinafter; for example, alkanoyl, alkenoyl,
alkynoyl, aroyl, aralkanoyl, aralkenoyl and aralkynoyl groups, and thiocarboxylic acid
20 ester groups. In this connection, the alkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl and 20
aralkynyl moieties of the aforementioned acyl groups can, in turn, be subsututed by a
group of the general formula

= wherein R and R? have the significance given earlier. .
25 It will be appreciated that this latter substitution gives rise to a dimer of a compound 25 ;
of formula III. o
The reduction of a compound of formula II in which R® represents a hydroxy
group (i.e. an oxime) to give a compound of formula I can be carried out in a manner
: known for the reduction of oximes to primary amines. Suitable reduction methods '
30 comprise, for example, catalytic hydrogenation. This is expediently carried out in the 30
presence of ammonia or ammonium carbonate. and in an inert organic solvent such -
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3 as, for exanple, an alcohol. Especially suitable catalysts are
Ranerwmrvmﬁ%g—_—mm pal | adi um charcoal _or
pl ati num Dependi ng on the nature of the catal yst, the catalytic
hydrogenation is expediently carried out at elevated tenpera- ture
and at elevated pressure. If the hydrogenation is carried out wthout

el evating 5 the pressure, it |s ex(g)e%ll ently carried out at a
tenperature bt _tronfabout roomtem 438 perature up to the reflud

tenper at un ,f.Of th s,l? J‘% 'afgt';})oang}Je 0y snitbbfe cfr‘tgl?st?sl ﬁ §5ne§r rEﬁalysts (prefer- reflux

tenperature. 1f thgly ,abduﬁuiunhﬁh ] F ok @ihg bl e QARG eeSSUr €,
it can be carav/sr,nbadc ic hfdrogemxieamn|s |@pedlentlya¢atr&h olt 3y dduatédaempersnri ckel |

preferably at a t & uat ilfvlgtgg pggf:;\qa Iét?hyéqaqwmn :{lg y‘i urael RE@8sur e of
about 170 at Sph% er thercﬂuxtem 3‘1}%1? éﬁm& ﬁly PﬁhOds

conprise, for:exa IfOﬂ\e\M' ¢ exﬂtﬁ&xcﬁ Qut under mcreaseh Wasagenr (e. g.
with sodiumin al (cml"hal mscbd:t,l,fm eamlegmlqolml eith Bazey-adet, ptcfeabfwdt DempirfHC

in glacial ti c“!i?:‘gd Fllprﬁ gﬁfeuté "éf)“’s o t h canpl ex

i des (o 8y Fo o e i, ROGE BRCL

al um ni um hydri dejn glacww ¢ saai loﬂm hydrochloric acid) or with complex metal hydrides (e.g.

di hydr o- bi s-{ 2- netalkdxyletal mxalhmndcm:el as [#hium aluminium hyﬁh@)ptrexﬂewdrem oxi me-

starting material 4 qxlf?“\ﬂﬁ/i)‘ r.es 5
o oup a5 R Tt osgar i R AT SO RS el

p- met hoxyphenyl  group. group. he reduc |on of a corrpound of
formula Il i n whi ch Rperedx}crmeqfraewemrsd af yem which R* represaatsgniyfliogea. an
imne) to giye a & ?Jﬁ&l“?‘f“‘)ﬁ‘bmmﬁ pows 3f fpenlat pandy nﬁ‘@*fdxx‘ia;“ e‘ﬁ’d‘ﬁ er 28)
known per seXin R th e Hhathor & X °& he RBuctidh diGn Bdimd G4 can be
carried 20 Ofdl prefefied Jﬂa&s Hfaﬂml’staﬁﬁ@(iﬁdt ial6l cditpriees mﬁb&fﬁr\pﬁlcﬁ(ﬂ’ addhe

reduction of an o w¥hafpresant arme&yll grOUP Another preferred claghdd ipine ftestingenjaterfaliss of
imine startig ? maltC s hose, ¢ FERGERSs 2 syl @pqumRandnfy represents a Propgber 1] 5

PR gg,
t l ‘1 (33104 1111
each represefit a NEUHY OLBADf PASIBCH P LR LEs T8 hethitise @h bh WA Gt & ti g

material s a xmm mnmsPe:t bpa‘oe gkampmmycllitaﬂ&erm]an fa€if oS B3k, S :gcm&iyhyl
roup and R repre g orgapls solvent mbeby lan akoholnfegoptthangll ethanol or
g maf._) hoxyph eq p % eglycol The hydrolysis is preferably zatned out with a*z amdylconvemerﬂg 30

The hydr ol yor £ o A e e ORI R s SrabRlL Sl K%%nahﬁf@ﬁqsm@sacﬂosbﬁl eanri ed out
I n a man masndldnam rmdfsensemeﬁ)ﬂrgr@pam prifyrrdd efabsl oft graiting Matadiulsaci d or

a base, if necessaf jormula III compgises thpse ?M?Sbﬁéeewnﬁrﬂ wethd igraep ged R~ such as
an al cohol (ggg. REPRARGEY: Bhehyfegminep %“i;:;fgz‘;si?ﬁc Gl S 3
hydrol ysis is prehah nythé’%ﬁor hrf0in GhH endth s dRQhY Bikr€ 3 at
the reflux tenper atnplvyed &dr thdveddaticrad Itl;eaxmerp-oab Wt the imine group in a compound of

30 pip df dlerecip obtpipasisa mxtuse af ot fprppqrechieflyl the ¢dd roheredoa | | |

conprises thase i N Vh,ghs te, wheR BOEaRLET 5 s SRENnE SPELSSEMT @ ABLNY! 40
group. Aot her pr @helsig dodibmis ulcatol fkrahid gy M@amg ehido form, whméeﬁﬁ@rrm | a
[11 conprises thosen usncamhd@h @ dirthjuny gpm msmrhyeuch dmtis btangcdmhppacmtalR rep-

resents a propyl, form gg}ue‘zg)‘lm% ris fgl

The conpoundgs of 1‘t M ééa%f%ry p ottt P "f"ﬁ“’f ‘afx3§?‘e rf‘f'?? f or g8,
35 nanmel y 1 Whtre & ﬁkﬁreadifdth& Bwdl disstetnml@icl fois BRpRadinag faRs the nature
of the neans be sepa!ewglf@ esdchf aber tihe knewgluredninaoniop kxamiple, oxiherbasgrobwp or t he
imne group in a & crystallisation and{qz different spipbilitice plovapiens sHE-RFE]lYa -
m xture of bggh for mi'h@Eonﬁ:bdn@J bf¥folnftfs ERGeBEfofe NG @XA and are thereforb Qﬁtﬁlieddfo 50
Thus, for exanpl en tadsm df Reemh@EUThescORceMbtesticat GEPRsN i3 the @ptitall Atipoldesi S
carried 40 aCOOfd@IttO methedy whish] arg ndwn M%M@Iexm by fractioal efsaftisgbt ai ned

of tically act id
the endo for m WhélPIé §§@% %f ?ognacl wié?reiﬁbefarl -Jtr f !ieczgn ﬁ)e conveéec{'ﬂtol | thium
al um ni um hyggi de aExh‘@Jdﬂmh alfd 1’@:&&@@ tatv inbHg g B/as hydrochloric adi hdr&X O fegm
and where. the redbsinioacid, Ssulphuric | aeid anutphhaphmataalld,yhndcmﬂydfgﬁrgemislsa(fh hsn

t he presence of Ra agi, ic gcifemeleis SCI"@M“F]@HL eitrigjasid. oradic afid ariddoleswer and t he

endo form 45 Sy{pigni 995 3 Lore
un ey nb hich R? ts d

35 0 Viairants Lo ke B AL TR

obt ai ned, these f dpdrexyqaoup are also new wbbtlsemaneﬂthésEMHaﬁhamm&racu m@p-a known

manner: for exanplreent Gnmﬁlﬁpié{p‘g%p thyse fnwhich R* representyjp frethylegmeup rapd Bsrepyf

crystal |isation afdi§g BEL: wabi bl EfeeOh, ol @508k 3 Sspecially
the acetat ess050 group can be prepied ByOREREHE AMEm: cf&frth eflerd] f&l& ore are 65
chiral and are therefore obtained 50 in the formof racemat es.

These racemates can be resolved into the optical antipodes

according to nethods which are known per se; for exanple, by fractional
crystiallisa- - tion of the salts with optically active acids.

The conpounds of fornula | herelnbefore are bases and can be converted into

o v e
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[err] wherein R and R err] have the significance

gi ven earlier, S— ' ; ' ' weia
--sodruntethylate in ethanol The conpounds of the forrmula IV ~

herei nbefore are |ikewi se new with the excep- 5 tion of those in which

Rlerr] represents a methyl group and R represents a methyl, ethyl, 5

propyl or optionally substituted phenyl group. : ' The conpounds

of for4wla |V hereinbefore in whit¥W/B& epresents a nethyl | s 4gr0up;

t he conpounds of formula TT hereinbefore in which R represents a nEthyl -

group and R2 represents a hydrogen atom and the conmpounds of for s 1|
herei n- 10 before in which R Fepresents a nmethyl group can be prepared
for exanple, from 10 S e in the manner descri bed

herei nafter. The"coppognds of formula |V hereinbefore in mhrch
Rl err] represents a nethyl ' gr oup, t Rgconpounds of formula |

herei nbefore in which R err] Bt s a net hyl ~ group and R2 _
represents a hydrogen atom and W€ conpounds of fornula I'll herein- 15 .
before in which R err] represents a nethyl group can be prepared, for
exanple, from 15 canphof in the manner described hereinafter.
Fenchone or canphor is-reacted with a netal -organic corrpound of the general
formul a ,wheremRand R! have the significance given earher, . [

wher ei n R eviti Th OWIWH? mdﬂ" iﬂtn thylpeps inj "éd phenyl group,
Rlerr]s €D tion o tho mpo:vnhxch @Se eqiﬁs( mp fng lsto 3 '
car bon at ONgyepyt alrye,@g rogen atontor a |lower .
al kyl group Cdﬂlﬁalompdﬁgisloftfonﬂlﬂalw inlefapeTin, whiklr B.prepres‘aﬁs a ‘methyl resents
t he groupi % anaR S °f£§§r%t? Ilmﬁeebefgtnh‘vh :Z rpaiyht s a :
hal ogegp at :1% in whxc:hpr Eﬁgﬁx Theg

hydr ol ysi s sadcadhbl Gl the th Qagsaa,s@ﬁeye e /dr ogenat’i on of any doubl e-

or tribple- bonﬂ:evdumpdundmy fbmutarlélsem:nlafoa inj vﬁh:«ﬂek’r reeldsen@@ methyl af t er

dehydr at i org™¥s arlh “’cé‘rY"é gl d ami de of

f or mul@g 3@2&“; 2 pmmséf m%,ﬁ‘ Lo ttensreacti on:
Org. React i @#ftior MQhe mahrer described herei 5 (1 6 ) The foregor ng
exo-acid am dé’ensacme ton@smpber hyerced yikd me@l-pﬂwm:@mesp@ﬁd:emgxeeko -
amine in af@¥Her known per se: for exanple, by heating with an acid or “a’

base, 35 preferably with an gaigsand conveniently at the reflux
tenperature of the hydrolysis 35 m xt ure. The
f oregdng exo amine can be dBhydHo§HERMEE0 t he corresponding i fPne (i.e.

a conpound pf formula 11 in which Rlerr] represents a hydrogen atom; for:
exanpl e, by reaction w Rh_teidiputyl hypochlorite in an inert L
organi ¢ sol vent such as ether to 40 yield the correspondl ng N-chloro

conmpound and treat nt of this with an nor ani base or an -
organi ¢ base @e‘ dw:j Wﬁmgﬁ’gﬁt & yl gm“p’R wP The imne’
af oregai d can pgdh Io m’h@l&o QQ-%BSHJP:SL:SO T nul as SO
IVin a rranneafsenksnfhwrgrqﬁgmgmx fsmiiummmhm o ythMmeaﬂrﬁrrepmsmts a dilute

m neral acid halogenatom, The corrpounds of formula IV in which R and R[err] :
each repres"@t‘ttth"af‘fn‘ié'ﬂ’gftro dgolysed. The & Nhﬂﬁls refdﬂmls dxanpl e, starting
f rom f anhdﬁg“?z 1 L:f 1011, 1§ {B égﬂe-gyg () ¥ ( maJ]% esent Y”;rlil‘ﬁ% \M“ %b R[ er r]

uudm 0 d am1de 0
represents my B teddton S4B tapcyﬁra F Ao

—

au

JuflP | RIEG eztich Reactdhs: PWENMT  gr oup
can be prepasets dwp)lexanpl e, starting from carrphor as foll ows:

The foregoing exo-acid amide can then be hydrolysed to the corresponding exo
amine in a manner known per se; for example, by heating with an acid or a base, :
35 preferably with an acid and conveniently at the reflux temperature of the hydrolys1s 35
mixture.

The foregoing exo amine can be dehydtogenated to the correspondmg imine (i.e.
a compound of formula II in which R* represents a hydrogen atom); for example,
by reaction with tert.butyl hypochlorite in an inert organic solvent such as ether .to
40 yield the corresponding N-chioro compound and treatment of this with an inorganic 40
base or an orgamc base such as, for example, sodium ethylate.
The. imine aforesaid can subsequently be hydrolysed to a compound of formula
IV in a manner known per se; for example, by treatmient with a dilute mineral acid.
The compounds of formula IV in which R and R* each represent a methyl group
45 can be prepared, for example, starting from fenchone and the compounds of formula 45
IV in which R* represents a methyl group and R represents a methyl or phenyl group
can be prepared, for example, starting from camphor as follows:
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5 Fenchone or canphor is reacted with a Grignard conpound of

T N T ——" e =1 & &

or 5 " wherein Rerr] represents a nethyl or phenyl group, R err]
represents a nethyl group 5 - and X has the significance given
earlier. The .reaction product I's. hydrol ysed, the hydrolysis

product is gehydrat ed and t he gg%giation product is subsequen‘tsl y
treated w ic acidinth ence of —an acid su

as, for eganple, SU#eQBH&e'&cﬁﬁHh&us R O s Wl far@ o Ut b Genbeb i Vi €1 d

the 10 ‘«‘correspondl ng R Rlerr]-substituted i sobornyl acetate. This
acetate is saponified wth 10 - - RaMgaiX and the resulting

4- R-i soboneol or°7'-R err]-norbor Nanok,,i ¢ %O)()kdl sed to the 4-R-

carrphor or 7' -R err]-norbarnanone. Those conpounds of formul a

1l in which R reprm&mtm ﬂprasd:hsh ltﬂeﬂif/lezd pmhgngrbup, R reprcsez@iﬂmhﬂ@ouﬁl so be

prepar ed, for ?;ané sutljst ituent, into the un-

Subst |t edphenjis Né:m @m@@mﬂ gimad® 0 o
manner anac lc, vic dcfdf b Ea‘rfc&qh lt%’y digep can be
I nt roduced y fi C(ﬁt’ésponﬂmg(ﬁ— or- Ri-substitutekl Gotagnyt h:etatﬁ.l ThiDacett® Usabonifiad twitht i onlowi t h

nitric acid and tkalirpnd é&f—?“ﬁ%o t4Risphongad Ogl?blﬁ‘pmtbomaml is gxidised teethh&R-known per
se. The hydr oxy B Toriiiee ?gun%&cﬂ A Desfesd BT Gt phen jknown per
se; for exanple, Bﬁpoaws d0oP RmBY, by BEIINEIH th¥Vdbdl hto & ble, 20
hydr.obr onm cl5aci dsubstituted phenyl rmg of the correspondmg compound of formula III m a manner 15

20 B fgy ﬁ“"l“’ ngpduced py\fast dMroR] er r |
Copresents a met JiF gt m;:;i S PR Emdf:m&ﬁem‘;%m n the
manuf act ure of axga@ERlpsd f d lf-;aﬁ dﬂ@xy group by treafihedd Witk IférYex@fid, V€
conpounds o0 themgah:emalacxﬂor rrul a

[err] The compounds gf, reipbeforeim whirth R sepr %“ﬁb%@??ubar lier

and Xferr] repr eﬁm‘?"é‘ivﬁﬁﬂﬁaﬁﬁfﬁf e'“ ormul i tBifor a

| ower al koxy group. é conpounds of fornula I in which Rerr]
represents a nethyl group, can, for exanpl e, be converted into the
conmpounds of formula V by reactlon w th a conpours of the genera
formul a S C i - Jerr] 30
30 _ wherein'{. Stgrtifsance given earlier and
Rlerr] represents a | eaving £.Qup.

Furthernore, the conpounds jof: f o di d addltlon salts have

Vi ru- ci dal propert ei r pharnmaceuti cal | y
acceptable acid addition 35. salt can &ccordilngly be used against virus
di seases, especially against influenga viruses. &R35 : The
conmpounds  of formula | hereinbefore and their acid addition sal ts also have
an anti-catgl epti c agleinVR thds thE NEnBAAROHNE SalifiCantl DRI lre R0 BB Gl 1y 25
acceptable acid halogenaaﬂhd:rhloﬁ&aﬁmiytgsoupan accor di ng y be used for the
treat ment of - Parkin r@"@ paunds of formula I in W"F% amgrpserém ajedplt groupq canj fPFt y can be
det er mi ned accor eﬁe&.lc?o ejrg)[t%tga CO&pO\ﬁ‘ldS ormula V by reaction with a compound

30

wherein X* has the significance given earlier and R* represents a leaving atom
or group.
Furthermore, the compounds of formula I and their acid addition salts have viru-
cidal properties. The compounds and their pharmaceutically acceptable acid additien
35 salts can accordingly be used against virus diseases, especially against influenza viruses. 35
' The compounds of formula I hereinbefore and their acid addition salts also have ’
an anti-cataleptic' activity. The compounds and their pharmaceutically acceptable acid
addition salts can accordingly be used for the treatment of Parkinsonism.
The anti-cataleptic activity can be determined according to the method of J. R.
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6 Boissier et al [see C R Soc. Biol. (Paris), 158, 2025-2028
(_1964)] __Thus,_ for - } e .
1,4,7,7-tetranet hyl - 2- endo- nor bor nanam ne hydrochl ori de has an
ED[ err] of 13 ng/kg i.p. and an LD err] of 125-250 ng/ kg p.o. The
correspond i ng exo conpound has an EDerr] of- 20 .ng/ kg i.p. and
LD err] of 250-500 ng/kg p.o. 5 Rac. 4-propyl -2- exo bornyl am ne
hydrocll ori de has an EDferr] _of 1183°7r‘éflskq i.p. and . . ahiDerr]
of 600-1200 0 u r | her ergbefore
153036849 Hr Ji‘]r'dsaf T
and their- mﬂ;;gw Gl ﬁ?@ﬁ yacaeqep ?tzyl-z-endo-xzrb%ﬁl iyilolibriaal LS G9F be
used as rredrrﬁamamb,;ﬁ of[BihQ,&gﬁp.raﬁal Lp RaF mzseaiomg Epatotrespond- tions
whi ch cont aiipg tme*-pmponm‘ahhprralx igpo Ik Pda mm&m carrier.
This 10° i PR e, ey;;gmsr*g%rﬁrh&mser hﬁsrrar%m% IF /1S P or it or ol
‘which is sui'an Sﬁ)ﬁoundi f formula 1 her&f¥efofeBdnd Qﬁmr%ﬁxﬁﬁ&ﬁfcﬁly RRPhhicat i on such

as, for ex ar’qaxldaddxmtselrs cargBd td 23 me@iimends Bbrh<form of pharmac mtplqma st arches,
magnesi um s}toeewlatheconﬁtualﬂem me droieyty| vdthe qogrpauple %‘ i or

éar
petrol éﬂm i e‘t“fﬁ of_f‘lg ﬁ%gﬁg uee Ca;ﬁf‘f‘g ai mt? 2hp i %ol id
form (e.d. lactose, starch steﬂfﬁl@-gﬁf% S we, %ﬁ'l es):or in
liquid for mpe(re:tagz jetis ThO h&tmaam;:alb&parauonsuapemd&)u:sm iom (@ enul sr ons)

The phar mac e t el ‘ggﬂ& awawx P%S)sqfe‘ﬂ ligpiq fgrm {2 as solutions, and/ g

cont ai ? addrﬁ%ﬁ@‘ggj lﬁgdqjgsg E ’;‘1’5, f’gﬁme E&% errul1§| fyr ng
agents, : -sal tagenfmpgal Q (ﬂ{aﬁlf gy can also
contain furtth@apeutlcally valuab! t caI | y val uabl' e subst ances.

Wen the co (Res tot a{peu F‘Flfﬂgg‘fﬁg&%‘tsﬁty Pt titept abI e aci d
20 addr%ﬁﬁﬁl 3‘%“5 fé'geﬁlge 1s§}ﬁ%<rsff§tﬁe D xcrabl C (%P ter and _

especi al'ly, gbr,mw;agof abtivEingéf) presentation | s pref erred::

Causul es or tatirletdsqa gh ewh&bltly: ‘prepirasiom aed)@imnlseectrgetggvemed in each about 100 ng
of actiyve i rfg¥ “‘fem%‘“s°“helﬁmem“"ﬁﬁﬁéf Hisage ﬁd which the preparations
are adfPnistere ar PV EBVATTRED TR e Y Process Provided W e, WPRE r equi r efnt s of
the patients to be treated 25 The foI I ovm ng Exanples illustrate
t he process provr ed the i nventifixm’lplel

utmn 0 ox:me in 1700 ml of
Exanpl e 1 absol al ﬁdﬁ%ﬂ)ﬁd he Jﬁemh ium carbonate an
1,4,7,7-tetrg ih rog&’t pribiurd bF }17 he and at a tempe@PSOl Ut e :
aI cohoI30| S r o Ofal e:d Si lﬁ)ufsf'(ﬁlcmd%GﬁCEP ﬂfne)l 'ath ecatalystaianiiiRequdmle ar baggat e and

g of Rane?PaFPF I@ﬁl anétlgdeaol ft ip Psipngo-1e6 thrdcrdtvhvdyﬁh@toes and at a |
tonpera- ﬁf‘é“ s chybhal f ol Bk niEd Pt Bk P L1 E) . The
catal yst is &Mb&eﬁld g)’a mel pomt of over S0® Qlisbolvad =@l Utionis
made aa@sdi.c ttcatezf:mrr% oher eattulaned Iamgincdn@ﬂmm ltystxdm(bachl wleas¢ the free amineaci d s3nd

concent r at edThs gpg Bl up in ether and the ether sol vesatied) |
crystal | i sed .t § ékgfeﬁérfﬂ@dgsﬁgg ﬁ ? m%ﬁh
are drssolved

chl ori de saIJf4latewyn;genao-aahdnmge 420 4iHeti9f 2-0 Dornaa err
in wat éd and 35 he two istexaeitomers \Wprt Fbe tskparaed| byufractiond! anm!imnomfofstldr um Rgdr oxi de__

to rel ease t”ﬁ%a jj§ guannern arates out is
(aken o s WA hcrared s o AT hosRaG o 01
dried over sheiwisentsrekopinistt ﬁl,rmfgl dvéxear ﬁdilmﬁﬂﬂﬁ:ﬁfhﬁ&ﬂﬂﬂtatr&ﬂnﬂng'wuﬁ gl 117.4 g of -
crude 45 Stlﬂtsh%% apfyrthes 4P mlmittg eh@ ltatyéc@mte of whi4Bh shows
e 9 :

it to be a Fitesd ﬁ'ﬁ‘%g‘;&g‘f‘ﬂ“ 'Fe‘ &“‘ tPFa?F&‘ﬁ‘Fr‘? and -

€X0 ar

n l
4- et hyl - 2- exo erﬂﬂf@gfﬂﬁac of the endo amin I i:é&@sglls i 1 ns@r fS can be s
separ at ed b;cedm@paragaplalareodi alni S@ahlr oirwmt aﬁd’lﬁt base Jb&eteased wn:h thacet at'le i n the

fol | owisAg ned rﬂé,f %;d am°m§u§o§°l m | W fececipity ﬂfé felsditk tli? incthei n 1600 m of

absol ute et N 2 ad 29.6 g of ;;'.
gl aci al  aCetd GacAgh 7 -teHackd HihEent o9a/,e a d’ fFabte dropwi s¢
t her et ogwr th st’ﬂh%sriﬁ q%gf/rzﬂemﬁzaax‘pdmovdd meSG&lni sbsulnesethe“flaﬁl theslihibs ng mi xture is
45 tirripgpoledio = go NS

. glacig] agetic g addedy t h&5
oreci pi tal e AT e B | mas";;;sfzfﬁé’lr P ARES abeol ut

s8¢ Prledsire Brr I"FhepEan

et her and dl‘th&,doﬁzﬁné/ﬂeﬁl ¢ fnoghediiquizthe acet Bt e of ‘he endo amine:
The acetate of Thhé3 enbthameme qfelrveganpsamm etrhélssrmtdherwaﬂen q:d@lre base i is ' The.,
111. 7 §%0of t‘FLéaseS%%}‘a CE} lated H‘Qﬁf’ hysfygxide b i N6 he pre-:
ther non 1s was w1 , O ied cver SO
cedi ng par agfg ,,§ 1o Tm is rel eased :
with the 50 alcoholxc a}dﬁdﬂhlﬁﬁceedxdaaﬁﬁuﬂtpo@éd Sﬂﬂlr&ﬁ!hch}é fro mkoﬁlil/ECI pitated .
amne is taken up in ether 50 and the ether solution is washed
wth water, dried over sodium sul phate and con- centrated. Thin

| ayer chromat ography of the crude residue (86.5 g) shows it to consi st
of rac. 1,4,7,7-tetranethyl -2-endo-norbornanam ne enriched to 90% S
'These 86 5 g of am ne are dr ssol ved |n 850 ml of absol ute et her and the- a

o [r— ~~r "~ N A P T T T



7 1, 307, 458

7 ether to yield 77.8 g of rac.

1, , ' i-de- witha - --—
melting point of over 300[err]C The rac.

1,4,7,7-tetranet hyl - 2- exo- nor bor nanam ne can be isolated fromthe
respective nother |i.quors. 5

Exanpl e 2 C 5 A) Th
preparati oh of the.stanti ng material : 1,307,458 75 n of glaci aljpf i C
acid areftreated % BGERE I d

(densi ty'\zl 84 ,ﬁ&%ﬁ;&%ﬁym & 2 1C4C~} m xttg;rde%dcg?&%lm%ﬁaﬁ“m hy?rgctl:ﬂm@tc

2- propyl i dene- The. raccah@hbmeamﬂdl-z d::o@@rbgnmmxaemrbptlsdalmé from 2Bl of

gl aci al acetic Aspgtivesnohgriisyors-The 10 resulting mxture is heated to
60[err]C, sfirred for 18 hours, cool egmg, Quy ed onto ca 500 10 5 0
of ice and -all omdm@pﬁﬁm&.of'ﬁt&etamngmwbﬂmh separates out is taken up in 300
m  of et h&f mimfl ghatid aettherid S mateérwﬂlswé’%uecéssqcm with two
100 nl portions a&‘fl (Gﬁa’t"@!r‘,ﬁss"zg/l)fg hfotf,fm g{wa}sac 1 Zg’iﬁg Fefed sodi um
car bonat e §ﬁ| ut ' h%'ﬂ eg Sfor 18 hours, cooléd %, p&ﬂ?eti%ﬂto cS“Sﬂ)(ﬁd over
sodi um sul phat e gaadceeanapmma edsmn’&h%er ﬂBWldthesepaSamE haroisredkengupaip 136@ ml bf on
300 g of silica ethet andQheeti@r s’lqm:yswm«swatmﬂeeweh otel 16p rrtueom@sef V4tact i ons

each of 15 f)va%velu(:)eo ed over s%g ach]at tedg%g:: ;Qs?g tgjcﬁ ﬁpfj%ggg ai n 13 S
g of rac. |\1|5(4 h Gy sfhidaOgel (02-—-05 mm)

96[err]-98[err] Qoaﬁltterng @dily!&idalf"i'alcmi lmn-lﬁs emam:Btsogwftmct INe(4-propy1-2-exo- B) The

pr ocess: bomyl)-ace'em@e gvhwh mpeliy at 302896 effsy crystallispipnifenmh gaepoitideet ani de are
stirred at_reflgké;fh m of ethanol and 60 ml of 6-N
hydrochl oric aci 6Qr rahONf(ﬁproJﬁQ-eﬁJ—lfbﬁﬂgjace‘lEﬁ&rar.. Sored at reflux wil3xt ure is

subsequent 2y evmﬂmfa:ﬂmbl afd 6amtl of 61 hydscldatie acid foki @shhhmemhel gkcobwitveter Thao

aqueous sol ut i ormigwyre 91!'15? tl 04N d t he
SRR et L S
solution is was @Eﬁa eﬁ dﬁlﬁtsblf;lﬁfeﬁ teRt lafittevaporated. The res isWeT inaReHolLIM

sul phate, f51t eraed tanslucua mtededvnh"ﬁmmegymwom@aoaﬁ %@d wwapbration, athe 0hol25 25
and the sol uti orfesidye s d fomi 8’!036%&? ield J dreoti itcot-ProPHZreac-bomape
evaporat i on, t he"minsdydrochloride of meling pejns.2% ry tallised from al cohol/ether to
yield 5.3 g of rac. 4-propyl-2-exo- bommples am ne hydrochl ori de of
mel ting po| nt 2%- ngpepar tiGh of the startmg material :

Exanpl e 3 08 acstonitrile pajse ovepy 30
34.5 g of 2 phewﬁmﬁ%g@ TR e S TR o e
over 30 acet@uaerareaddaf and tﬁeemrmenuiﬂe.sd ait 6060 [f@ar fhithet 05 Bousspthert i on of 32
g of concentr at enduredijopthiee and extracted Wlﬂamethylﬁm dhléédq:nThgfcoqupua@ mithylenet i ¢ _aci d.
After 6 hodls atghlﬁ ﬁ §P§ agﬁf” jr ot d“’g"“ C:fﬁ;’“a frg’gfé:j Eﬁﬂﬁi’l le3re
added and the mci?oya hekhe 8 yidid B45 Qﬁ-‘bilegr co-Bor raﬂmdeloa s, then
poured onto ice mﬁdlﬁx-t-ﬂmcedhmmét lsfythemethﬂhiqmrs ilicd jp& wdth ndethgped '
met hyl ene 35 lﬂ@themqed’@ldﬁHafsfé@r &f @ ofaurh edlideyithu sising grutlgildsd 8 hydr ogen
car bonat e 519' ut| H . over sodi um sul phate and evapongt ed.
The residue’is ystg Ir&eqh- upnmym&xb%bleﬂ)eacetamlde, 200 nhdf Citiale /b€ omeE t O
yield 15.3 g of miaés-N\ydrbchidrigmsi ﬂa@bekd)ulbb:r X ordéeotaml‘tieresnﬁmmxmm

point 151[err]- & ‘{%‘Fi‘t}‘bn e P 9 36‘11# silica
gel with mgghy- fﬁmg p(,ln’ia§4goe‘?‘ il %’F | ’a‘gﬁ“%‘“& Emglhfl i £he& tl°ugg% T bur e gs
am de, t hus gi ving 42 ¢ of ak. @Lplﬁh;dzaio-&ﬂna&n@e hydiOchloride B} utdtal ﬁmoreﬁls

O

40 o 1 @¢d1mrabydrwdé 401 feayd the reswdtnghoixmgd 1 eataetbchﬂmlenneﬁoo m  of
et hanol and 400 Yith hepzene. The beppen mf Eﬂj i "?f %36& %%SE gpder

-2 o-bomana me ree basé w] zc § in the e at ¢4 8
reflux for 542 h(ﬁ,}y, e sulfting mx 'S evapor a i n %acuo
and the residue is crystal I i sed from rret hanol /water to vyi eI d 4.22

!

g of rac. 4- phenyl 2 exo bor am ne | ori e as é:)l ourl ess crystals
of 45 ol gl haL c>,;;“=‘:an;m£°::f;"a~h:::f°;:"°d :

a ln
45 isaém&ﬁ& i e sty Witk B O SeBRor i de are
treated witsh 16 qaﬁtrated sulphuric agd. The Ihhnsurd uslk&pt dmxa:c&e asfotthet Hhoussnthert he 55
resul ting mxt u;§a¥ PeEr B Ehpadionitels kg of ice and CXWF ; ge mﬁ‘:g\é:ﬂi The

. -nitfo=~ hen

benzene phases glgl Od‘u@ w%vi’f ‘1? b-tube at ca

phenyl - 2- exo- borega&am]nﬁet xeeoféﬁ&ﬁgv&ik\tcz odizegad, s | e bu
80[err] C/ 0.605 50 - 3.2 gypfi dafgy N-[4-(p-nitro-phenyl)-2-exo-bornyl] -acetamlde are hydrogenated in 60
50 Exampl e 4

21.6 g of rac. N-(4-phenyl-2-exo-bornyl)-acetam de (obtained as descri bed
in Exanple 3A) are treated with 120 ml of concentrated nitric
acid. The resulting m x- ture is maintained at -10[err]C and
treated dropW| se W|th stlrrlqg W|th 72 m of con- 55 centrated

A~Nr ~ r e o ~r- 1

‘<_.

.



8 1, 307, 458 300 m of
glacial acetic acid in the presence of 0.6 g of palladi umon-charcoal

filtrate is evaporated in vacuo. The residue is boiled under refl ux
with 150 ml of ethanol and 300 ml of 6-N hydrochloric acid for 72 -
hours, then the resulting mxture is evaporated in vacuo. -The residue is 5
crystallised fromethanol to give @@n 4- (p- am no- phenyl ) - 2- exo- bornanam ne

di hydreo® 5 . chloride of ne ﬁoor nt 338[err]G .. .. = §
Exanpl e 5 of glaci IQ P 4ckE b ceOJf 0t6 £ Dh1Rkijuh DO RS chest. g
5.2 g of 2- (%noa%ta&g}ru{ F? ?krfs%a giderhd Hira rmevzpoiatdalmatcua@c%teonitrr%,
di ssol ved 10resxdue1sbmlai mdatrleﬂlarmbrlﬁomi ofgﬁﬂ&mla:hd 30 ailjof 6-AChydrochloris added -
dr opwi s? @‘t‘%t@“ @8 cvaporated in yacsey 'Hjnfgfl d?tﬁncengr at ed
sul phurPc acfilf sl mn 3%’%&56? (Pa%’ét‘ Rheny D2 Ro-ReTPRpIILS | at
60[err]Cfor 8 hours, furt er 2.1 m- of acetonitrile a_re.added and the -
m xture is Aby ;{ge sti rred at 60 eE:qa thiile Hor a further 13 hours, then poured
onto ice and erial met hyl ene
. ethox -bo ene+(2) an fln cgomtr ss&tlved y
chl ori dg phage, @ﬁﬁﬁ%& e md O e "o ponat o
sol uti on, dl’#%ﬂmDM‘&fon(ﬁxﬁﬂtCHrﬁlﬁm i had &daao levgtp@alateedacldTh\aerrsﬁ&rngue (1.4 g)

i s DNE dorad beprsa pHothep 4.1 20 aeﬁl’fonsrllhla@aadg@l andjthy mixtkd B wit h

1 !
met hyl ene chit %F‘e“ er 13 h°“rs"h Eli} %QDF “ﬁ?ﬁ .
chl ori dg/ net o fﬂ@%ﬂ% %:'lg ) %@%:%1 g“ﬁjg“g‘u‘;]g“?‘l%h&) cgl |l ected.

Fracti ons 22is 2Bromattdréphé &h ﬁ) goﬂﬁllua @l,rlﬁﬁttaﬂym&h \Methgzlhxelcﬁloﬁdeya atd-i sed fromn- .

hexane/ nmet hy#ecmetchmﬂome ng_lte fi ggtbﬂng g ;each ofn:to ml being
[4- (p- rrethox%iﬁf ?ﬁech ‘3 ield 03 qu N[ 8@@%”“”9 poi nt -

156[ er rdg 157 tamldeofmeltmg int 156°—157°C. . Bl The :
process: ng o rac N- [4 (p- et hoxy phenyl) - 2- exo- bornyl] )

-acet ani de aPke- |PF°€Q§S - g)ﬁ i Lh ydrochl oric
acid and 36 gl ML BAAE A dﬁmr Sy %r@%ﬁtﬁ@m;@hqgm Kure i s
evapor at ed i Phe/RalRg ditnirt 1sc&¢fastaa adol Bl @mﬁhﬁmt Begll flbkour, ithe@N 25 is
al | owed?st o sisaaﬂdwedrtotstaed urethelr e geattayr Thél'resllmwesnmtpn ispfilecci pifit atle | s25f i | t er ed
off and 25 Cst‘alllsed A d i ‘&’Y‘Flérﬂééﬁr?ég)% °’t5’d’h§ﬂy ¥X0.2 g of rac. -
4- (p- met hoxy BHBHRjRe Ry Fodipgde of melting poing 00 =R he hydrochl oride of melting - :
poi nt 309[ err] 310[ err] C Example 6 - '
Exanple 6 A) Thep armot)ﬁleﬂanmmmmbf the starti ng materl

15 g of 3°nagne§er, t51ﬁen ) so%gon o}’aﬁ%ﬁ; WMbﬁzm%ngﬁ) ags';%ute

absol ute 30ether is added & is boiled
4- br ono- chl o4taeflae mamaours; cdb!m td’T¢°CDfrea&B puts€over 15 nunutesehtharsolutﬁmadde

dr opwi se ove?f lﬁr%o 1 an efugther éhdmten@l femperiture mot Mtaﬂmﬁdl s bgil ed

a . __
at ref I foff RS fe %t‘%gmﬁ i) ék.%%ﬂ%&“ﬁﬁ Fetger 15 minut es
with a sol ut pfas are sepamed d eg.fls ‘&eheFRe(t he i nternal,
tenperature mﬂ:mheem phhie0 wve Ova d w1th 5t°,9 smmmeﬁﬂir&[dersm];ﬁa)l andndest i rred at
3[err] Cfor G@drﬂmr lunp gdphate tAcgdrcamph@ s removed C‘QI oride

sol uti oft ar el @g%éﬁggﬁﬂ“yf A P%‘%L%‘%@ ure t hen trte

phases are sepak ¥ligde N2 mteca £ ol aCcabhikilr aa@atl mes with .
ether. The small amoun@omhcxaeaete:talméns Halscb@wae mthvashgcbvmtherroﬁ%ofsodl um

hydr oxi gle sofeft h§0elo@ mlx‘“"“' °f 17.9 mj EHf id it e apd
anor i B R e i &a@r@ﬁt’é ?5 = 0 ot 0 2B o
vacuum and t ResoP@Sthél tixnirs ish oﬁxted bite ke lafki Sdtraciéd wxﬂﬂﬁ&hﬂeﬁ@dﬂdﬂd&(ﬂﬂél eld 40

27.7 g of 2- (ﬂﬁih]d*hll-“- Gl’ﬂgﬂ hexfrgde 3 Ei@kmevth Boér| ﬂOrF!;}ll@tS(ﬂidlEOdi@ﬁ)[fB’dﬂO e@/ 0. 003- 0 25
mm Hg. carbonate is

1 d
ﬂ ove'ss 5){?"&1 ogf evd ?te The ﬂ%mu 1sgqrom$ﬁm% 0" NSy ol 8. 9, :
n  of acetom;jor d SR 6o, Anitially with m&ﬂ%ﬁ lsecilnd % bec _ac d 15

added dr opwi aﬂhrMe/liﬂaﬂlaHol (918:2)g1s calent, flaeiosoddchse 300—as 0 mt being oolﬂeeoed m nut es. at .

o—Q-

60[err]Cto Efa?‘ﬁo_ B giof ghre cHridy E@ﬂ!éh#-rmtbpmﬂ]-a@tﬂ d and 250 45
m of ghaci afig ,R}"F mgggl lIllgSI' ITeHFeCsElfFef CHEIpG o pethylere cplgfdelti rreg at
60[err]C, a further - 45 8.9 m of acetonitrile bei-ng added dropwi sei*

after 7 hour8) 'pﬁetpmtesa tot aI of 22 hours at. 60[err]C, the mxture

is poured ontg ] eﬁl@ﬂqdd@der‘li‘h@x
teF %ﬁ 'fm‘éeméqm %‘0|qu sodi um
é@duddﬂ 1d on@

met hyl ene ch eﬁﬁ‘lffqr’ﬂ e
hydroge®  water andafl enat Grhhrl, a,;,;g&&ddu oxégle can:

no | onger bestotigonareid] commenress0 crystallisesthebris &6t 1 the old ltystaln asefilleat € and :
evaporated. The residue is chronmatographed on 50 - 420 g of sili ca
gel, initially with nethylene chloride and subsequently w th nethyl ene oy
chl ori de/ met hanol (98:2) as solvent, fractions each of 300-450 ml bei.ng.

col | ect ed. Fractions 11-20 cont ain 12 g of pure N
N-[ 4- (p-chi or o- phenyl) 2 - €X0- bornyl] acet- am de which nelts at

A~ Al —r Y -, . T T

_..




starting material commences to crystallise, then is left in the cold.
Crystalq are filtered o

1, 307, 458 9 Teff.and the
fil trr'ate is again concentrated until crystallisation comrences. There are "~
t hus obtained 3.1 g of 4-(p-chlioro-phenyl)-2-exo-bornanam ne hydrochl ori de
of nelt- I ng point 345[err]C

E)(arrp| e 7 QR — —A)-The preparation 31‘07’45&9 starting-pat eri-al- 4

5 AgSil Ubd BB Jgﬁm(to&emate& AR dNaniSaROP BRRRnded) ThP aitl  Of

acet oni t’r"u e i s theabmided 3.1 g of 4-(p-tidor@Plenyitlexobbrhdnariine hydrackjoride pbatied over a
period of 2 hoursmsint 34534 77 g of concen- trated sul phuric acid.
After stirring for 3 hours, the: resul;3 xture i s cool ed and

poured ontos ca 300 e pit ag,aggnof'ﬁ{getagjng y&]}% Separates out is taken up Bn

et her and 10 t@@%&e}gﬁaﬂybf m;rhﬂ-mﬁhadnmm hxl\ﬁﬁhcﬁlbmtrﬂh’?s&t&tﬁdver sodi um
sul phat e, filterted0%nehd, with stirring, treate ofj agncen-

gruia e g Fabh s o

45[err] Q) t9 i luflonOis wasHed with water, dned over sodlum sulphate, filtered and 10
N-(1,4,7,7-tet r axapblagd ’Bxeexsmimtsrrhm;rsm te)l famecfeasteuticetlsk (boiling range==40®4-t | Ng poi nt
121- 123[ err]C. 4°C)w yield R)5 Fleb rag 4g7-tagmethyl-2-cxo-norlwmylragstamide otf of 3 g of
rac. N-1,4,7, 7- teiog peiphiAi—3238G o norbornyl) acetam de in 15 15 m

of al cohol and 38 Aine pihce: N hydrochloric acid is boiled under reflux for 46
hours, thensis evaposugiessiin ®h 3 g of GlicaNyl, X5 ﬁmhyrz-exmm&bﬁmﬂ)-aduamdes:ndr ssHl ved

in water and 15 ml °f aéch@l g%;u&ofsﬁﬂql}wﬂmhr agigh s
basified with s Eﬂ:‘% EReTedfe. oo ﬁ%?ﬁg‘:ﬁiﬁ tﬁﬁg‘ "é‘ ’QFKE "‘ias t aken up
in ether and t he,RiiR et W LRH up aﬁ:@d ith saturatéd! | N€,

dried over 200di Unting Wkripch ateesodimlsmpham;iﬁmd mta mcedfhe“fdaﬁuaﬂ bst Glah- bas@ is
con- Vem@el Wéhr— hydroghlaride %naflﬁ F%MQNO rochloric
aci d. Recrystal I%%?fjef@m??lﬁ n4 %lgfoﬁaoverg% H’?ﬂ‘ " Fpapamiye ‘g rac.
1,4,7,7-tetranet é’ G- hor BOY hanam ne Aydro- . chl ori de havi ng a
mel ti ng por nt of over 300[err]C

Exanpl e A) The pr ar at i on oExample &tarting material : 25

25 . ﬁgﬁ%g "
gl acial acetic a@ls@* gconcentrated sulp e%qhegd &ﬂﬂ(ﬁ'ﬁp&%ﬁkﬂ@ UpithC aCI d,

then treated dr cnﬁnlng at mmrtezﬁ;ﬁxammms OWgtoh methyl ﬂuocyanaet Afver istiging for 200mM
t enper at ur e Wi t Hogs:0he g aager anf qxgracted twith rth%ﬁodﬂ

30
hours, "t he i xt m‘&r srﬁ:ﬁ e ol i th*tnree
150 m 30 efgchﬁ ST, 160 b ToB ko 0l (6 HLOE Sy it Yomateiied Wi t h
wat er, saturat edchbﬁdh a4 relutifDagent, 170 fracnonsaaa&manml $eibg idollerd. etmbnmuer- dri ed

over sodi um_sul irf 12.9 g0 dﬂCaN [ thayi2-exo-norbornyl)-thipppsbapissacidue | s
chr omat ogre?ﬁhedpgﬁpr%léﬁs‘eé %’F g?t’l fsjag 100 gem‘%a‘% Herm) with net hyl ene 35

chloride as el utgngnagrRiks: 170 fractions each of 10' nl being collected.
Fractions 17- 7 A solutidB9f d onbfatan N-Zl,4—)7,‘g-te(rﬁmdtmZ-exo-norbornyl}thtocarbamtc

N-(1,4,7, 7-tetr ah prhyp 951&@«}%@5# By of 6N ihprrgitloric acidS. et hy|
g;t er whi chmdi st' ﬁf%gf?ﬁ-i? ‘;gm k h@*@ﬁ aporated a“‘i%gfesld“e ©
W

o with
28deS The base released is BthérQitd Qﬁe

N(1,4,7,7-tet rawslteh chammed brine [odyiedh e sotiiumcsulahat;aﬁdteocd and evaporateda'ﬁtrad S- net hyl

ester in 5 m of li’t‘Eﬁ‘sr a’t‘@ ; ’BWSBQf émcbl icc aci d
and: boi | ed gt reﬂg md " 1 ]rﬁmfrf}? Eg“‘&‘v‘}i r at e%s and
t he residue 40 oﬁrﬁz@ wfa;mataeooﬂi mAGILEEIR Ushich @lleUHobed Gerive- Washed

with ether, thenwrbwnvtideétiy W irventidkOmay be converted smdqommuhQscbf toxdeV herkin- base

rel eased is takéef % et her an d? 4 és q}"

e Satur e sl ol Sl i ?ﬁ%por%ed
The I S1,4YAtetrRidie mbxeorﬁ@wertre inN&£0abbok olie 11 Rdule means of
al cohol i ¢ hydr ocnhdl enhitign is boiled at reﬂ'acfpdz hdiecﬁ: a\rabqrsalundn réduamp&bsmhol / et her

yields 0.71 g of & d“i’%“"?‘:}f‘?:d “0 ot chipride andthey n ne

i oentoriad AR R Y S AR
The foll ow ng, Exema eeatea wh | atksre ﬂatcbuenco apobhGed " OdstdilisatioR o ﬁﬂmﬂove
deriva- mtthmsc vﬁndne:dnd) ieldsh®95i mvﬂem i 2enhlorpedy [ (b7, Z*meﬂltyw- into
conpounds of for?Pﬂ?,Pﬁ fr gl 1, 4‘1‘121’:::"1 ‘1‘1‘;“’;‘ %{Wé’éﬂ;&%‘“"“lw’c stirred
suspensi on of 11 ﬁeﬁo‘,@l @ E%; 5 oqui h SFRETRms 1 R 5o

of absol ute al cohol 'S treat over a peri od of 15 mnutes with 16.73 g of

rac. 2-endo- 50 1,4,7,7-tetramet hyl norbornanamne in 50 m of
absol ute al cohol. The resulting dark- : red solution is boiled at
reflux for 2 hours, then is evaporated under reduced pressure. The

residue is dissolved in 200 m of nethylene chloride and the solution is
succes- srvely washed wrth one 100 m portron of water three 50

g e Y a o A N~



endo- nor bornyl ) -am no] |, 4- napht hoqui none of nelting point

114[err]-115[err]C. MS/CT/MLQJ | owm ng Exanples are illustrative
of pharmaceuti cal wr ontain- 60 ing the novel derivatives

provi ded by the inventi on: 60
10 1, 307, 458
10 Exanple .A | Tabl et s

of the follow ng conposition are manufactured in a.conventional manner:
rac. 1,407, 7-tetranet hyl - 2- endo- norigé7##nani ne 50 ny_ e 10

| act os&— N Example A 89 ng 5 —
corn starch - Ta lets o{ the foHowmg composition are rmmufaicturedxri%3 MVennonal manner:
pregel atini zed corn’s

cal cium stearate rac. 1,4,7,7-tetramethyl- -2-endo-norbornanamine3 rfg

t ot al WEI ght 200 ng lactose 3 l e B 10
Capsul es3of the foI I opregeg‘t‘mlzegpcgr%ls{m%n are manuf act g% ina ponventl onal

10 manner : calcium stearate rac. 3 mg
1,4,7,7-tetranet hyI 2- exo- nor bor nanam ne 50 . corn

star ch : 36@1"{?@“ 200’“8 tal c
10rrg 15 .-V\HATV\ECLAlMl

; le
15 10 JCapQQ:m?@liﬂdﬁll&fmgt Q&nﬁﬁfgﬂr % lﬁ&ﬁﬂ%ﬂxr&l in a conventional 10

[err] manner: wherein R represents a | ower alkyl group or an

optionally substituted ph d Rlerr] represents a
| ower al kyl group - pfSyi %&é’tﬁ“ﬁ‘a‘f‘l’y&t" e?"e'}ig’f’mb‘ﬁ%’m&f %E% and Rlerr]
- 20

com ST
represents a nethyl gggup, 10 mg

and acid addition salts thereof 2.. Conpounds according to -

cl ai m 1, 15wher ei NWRAZTWIE QLAIM epresent a nethyl groug? and
acid addition sal{Cempoadsahipe 3. Conpounds according to.claim
1, -wherein Rlerr] represents a nmetfyl group and 25 R represents a
propyl, phenyl, p-am nophenyl or p ﬁet hoxyphenyl -group. 25

4. rac. 1,4,7,7-Tetranethyl - 2- epdGrnQriey nanam ne and acid addition salts -
t her eof . 5.. rac. U4 cx=7 Tet r anet hyl - 2- exo- nor bor nanam ne and
acid addition salts thereof. . 6. rac -
4- Propyl - 2- exo- bor nanam ne and &¢jd &ddition salts thereof. - 7.
rac. 4-Phenyl-2-exo-bornanam ne and acid addition salts thereof. 30

8. rac. 4-(p- Ami nophenyl ) - 2- exo- bar nanam-ne and acid addition salts
thereof. 30 9. rac. 4-(p-Methoxyphenyl)-2-exo-bornanam ne and
acid additi on saJ tvﬁerdimarzepésents a lower alkyl group d0an Aptioiwdly substirated pimhyl pr epar ati on
conpri sin f#RS?S aglower glkylsgsgup — provided fhgy atHeaptnepR one &
clainms 1%o 9 | gldti% ‘gss l%% H&PH%{ceutl cally acceptable acid

addi tion salt a'f il 44 cRinVViL | WheRinCRARAR] BkIE rephaptRRaty i cal

carrier. 35 group,andacﬂl]addmlhn ®dess. f or the rranuf acture of the conpounds of.
foor rrulaé aﬁMpowﬁﬁacEns to claim 1, W%f;r RO FECIERtD A Teediyk groupted eof ,, whi ch

process €bmpr i 5%’ Pl s Sl it oo e TR it | O Tl @

.rac. 1 4 7,7—Tetramethyl—2-exo-norbomanamme and acid addition saits thereof.
rac. 4- Propyl-2-exo-bornanamine and acid addition salts thereof.
rac. 4-Phenyl-2-exo-bornanamine and acid addition salts thereof.
rac. 4-(p-Aminophenyl)-2-exo-bornanamine and acid addition salts thereof. 30
rac. 4-(p-Methoxyphenyl)-2-exo-bomananune and acid addition salts thereof.
10 A pharmaceutical preparation comprising a compound of formula I as set
forth in any one of claims 1 to 9 inclusive or a pharmaceutically acceptable acid
addition salt thereof in admixture with a compatible pharmaceutical carrier. -
35 : 11. A process for the manufacture of the compounds of formula I in claim 1, and 35
acid addition salts thereof, which process compnses reducing a compound. of the
general formula _

Sea
eneral ?ormul

groENam

30




10

t he~f~o+|—0w ng- ;:onp05| tion-ar |(! %“I“I mmﬁxgngl)ﬁvént i.onalf
0- ROr .

ranner :
rac. 1,4,7,7-tetramet hyI 2-en martanrne.

| act ose . 89 ng 5

starch ' ' 50 ny ' ' 5

pregel gpi nized corn starch 1,307,458 8 mg - 10

cal ci um-stearate 3 ”H . — +

total weight 200 ng. Example A Exanpl e B 10

Capsul es of t heTl4blsts|obdliefeflowinggernnositioprpremenufasrngd ica eoneertiqng] MpoRedhyent i onal
10 manner : A2 e

1,4,7,7-tetranet hyl - i:c g@o’- 7'mﬁmfﬂr11%r%aeﬁ$°n O?b%maga@mc §8 ‘,‘,‘,ﬁ corn
star ch 5 corn starch 150 ny 50 mg tadc

10 mg 15 VHARZAMEDEZEQFavp [s&rch 8 mg

15 1. CoffOURJEEBE t he general fornula_3 ™8

[err] , Wherein R reprageRight azobqygar al kyl group or an
optional Iy substituted phenyl group and R[err] represents a

| oner al kyl gro pr % (ﬁfj t hat ErampleaBt one. ofe‘ﬁ " 1and @[err]
repres el s a_| fﬁ;ﬁ g¥d b ollowing composition are manufactured in a conventiona 2

and acid addition salts thereof. 2. Conpounds accor di ng to
claim1, wherein R ane. R4diFuazdiyl-2-epomedentnaminget [H mg group, and
acid addition salts tH@rseeh, 3. Conpouls®™hccording to claim1,
wherein Rlerr] represthts a net hyl group and 25 F?’%epresents a propyl,
phenyl , 150- am nowhsytweawL AIMES: hoxyphenyl group. 25 15 4.
rac. 1, 4,7, 7- Tel.ICamptungd of hegrdl foomdlor nanam ne and acid addition salts

t her eof . A 5. rac. 1,4, 7 7 Tet r anet hyl - 2- exo- nor bor nanami ne and
acid addition salts thereof. 85 6. rac. 4-Propyl-2-exo-bornanan ne
and acid addition salts thereof. - 7. rac.

4- Phenyl - 2- exo- bor nanami ne and fa dlztlon salts thereof. 30 8.
rac. 4-(p-Am nophenyl)-2-exo-bgr i#) ne and ac (g addition salts thereof.

30 9. rac. 4-(p- Mt nyl ) - 2- exo- bor nanam ne and acid
addition salts thereof. o 10. A pharmaceutical preparation
conprising a conmpound of fornula I} as set forth in any one of
clains 1 to 9 inclusive or a phar maceutically acceptable acid

addi tion sal t theheah N RpRdisd k& iyl Brofp 6OMPatolf @J@@ﬁ@@gﬁa fii cal

carrier. group and1R: refrefasito @ da&r hikyl g&d&p -n’qjm!fdatthaf&léhfstdn ef Ronpounds of

f or mul aZQ | n {mdrﬁ‘xeprﬁmamhﬂgmp, acid addition salts thereof, %hich

process compff é%@%{ﬁi’ WHereh¥€ and R? cach rPRAGH 2 mednflf ml a

group, and acid addition salts thereof.
3. Compounds according to claim 1, wherein R? represents a methyl group and
25 R represents a propyl, phenyl, p-ammophenyl or p-methoxyphenyl group. 25
. rac. 1,4,7,7-Tetramethyl-2-endo-norbornanamine and acid addition salts thereof.
rac. 1,4,7,7-Tetramethyl-2-exo-norbornanamine and acid addition salts thereof.
rac. 4-Propy1—2—exo-bomananune and acid addition salts thereof.
rac. 4-Phenyl-2-exo-bornanamine and acid addition salts thereof.
. rac. 4-(p-Aminophenyl)-2-exo-bornanamine and acid addition salts thereof. 30
. rac. -(p-Methoxyphenyl)—Z-exo-bomanamme and acid addition salts thereof.
10. A pharmaceutical preparation comprising a compound of formula I as set
forth in any one of claims 1 to 9 inclusive or a pharmaceutically acceptable acid
addition salt thereof in admixture with a compatible pharmaceutical carrier. '
35 ©11. A process for the manufacture of the compounds of formula I in claim 1, and 35
acid addition salts thereof which process comprises reducing a compound of the
general formula

30
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[err] , Wherein R and R err] have the significance

given in claiml and R2 represents a hydr ogen atom or a hydroxy
group, T OT nyarorysing a conpouna or_tne general formta—o .
[err] (1) 5 , Wwherein R and R err] have the
significance given in claim1l and Rlerr] represents a 5

hydrol ytical l'y-renmovabl e group and, in either case, if desired,
resolving a st1¢re0| somer m xture or di astiangesser m xt ure obt ai neti

and, al so |f destTed; Lunverung a baseobtaimed TNt o an_acid addition salt
t her eof . gf_‘ ereip, RoandcRishaven the gigeificanpe tgiyer inaglaim 111 and A erpregsentson
conpound of or mul a l.I“’ ’E;‘P *g groxy group, rﬁ%grepresents a hydroxy group

'-ihl

a comppund of the eral fo
is reduced and, if Ge% 'slc‘fs er eol soner ure obtained is

resol ved and, al_so i f deS| red, a base @htained is converted into an acid
addition salt thereof. 13} “A- pr-e:jess according to claim11,

wherein a conpound of forrmula Il in_J ch Rlerr] represents a
hydrogen atom and R and Rl each reprgsepnt a net. hy IF_group 15 or a
compound of formula I'll in which R g drr] each present a nethyl group
S used as the starting mat eN @~ 14. A process
according to claim 11, V\/nerelnacorrpo nd of formula Il in which R2

represents a hydrogen atom R err] rep’f‘esents a nmethyl group and R
represents a 2 pr S und of forrrulall in WhICh
Rlerr] represe%ts a MgLy E%&%&%&@&o améﬁ"&’ﬁ‘f} SRS gr#t *Broby!
group is used as thad ﬁ&, desqéd olvmg a stereoisomer mixtutor dﬁst&é@iéﬁﬁl&ture
accordi ng to cl ai mobfinedvaed; als; 1fadest¢rl;p@mdmsfa Yager obtaingd fixito pmn acih pddition salt R2

represents a hydr od® ‘ﬁ‘” err]. represents a meth

aprosenis a B %e;eﬁ" “gm'i‘“ Mt R‘ﬁ‘ﬁ% SRl o 1
Rlerr] represents 80 ch)sl re@lvecupndz Iso 1f desiidd] aRbdsE Phivdied 176 aonaerpmmryhn gcﬁcDup is
used as the starti rjdien sakt

25
t i |3 iA g 81 o |°fa1 qu‘P“‘ qLin
e A ng % AT *im R

represents alor p rret hoxyphenyl rou a co oun

of formula Ill in dHAwaessaC }ire@z@msow

represents a pzoamrv'gp ’i‘:hthym wa ‘Q’g]% th%
starting matertal. andRrepresents apropylgroup1susedasthestartmgmaten

17. A process accor di rg. A procdsea Hl, wheteiis 4 eiipbung ofmimna Hlxn@incﬁ orrrul a

I in whi chR s 1@ ﬂ'@seemt@n, lmwd
ot iyl propylas phCHRL B o & c Ry T .1 1

used as the starting nm@l arpradess according to claim 11 Br@ﬁlﬁtﬁxﬁd foP kortl® 11 in
manuf acture of the mmhpmmms. hxdrogml sgond, R repedsantsm xﬁqthyagdupBﬁd R repraentsl

addition salts t her% Calioc 1 geoye pY e @id@“@@l’
Exanpl es 1 35 fm f‘h: sg;ﬂf;g“gag i HgSChiAB §“y pr If' BFMITREP! and 59
acid addition saltstt 8/ 8GH mcwwa&&dmgrwﬁmﬁltmezdmm a starting [Bérebikl &f BrRGIR I6

claimed in any one iofwhich®' mepreichrstaomedl§y! guowyl andi R/ epresents a methyl, propyl, phenyl, p-

aminophenyl or p-methoxyphenyl group is used as the sta
For the Applicants, 18. A process for the manufacture of the compounds of {6 mc%a&l RA&\ISFO?D
les 1

Chartered Pat esst AJRRt Ridition salts thereof, substantially as described with reference to
Sout hanpt on Bui | di ngs, Chancery Lane London
W C. 2A 1AZ. . 1py Compoupds$ off forduia acid additioBtsaltsi themeof, whef mwbctmbq/ t he
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