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1 SPECI FI. CATI ON Long-c¢hain fatty acid am des and cycl opropano anal-ogues T S
t hereof, ‘their production and their use as anti-atherosclerotic agents 5 :
5 The present invention provides a conpound of forrmula 1, [ERR] 10 in which
Ais (i} the residue of a long-chain, unsaturated fatty aci dSPAOHRA1tthe 1
carboxyl'tc acrd function), which I5 resirdue has 7 to 23 carbon atons and
possessesSPEOAATIOND 4 et hyl eni cal |y unsaturated groupings, or (ii) a
corresporndi ng resi due ir]dwhié:h' |each et hyl-ene (-Clt—I:QH-)d gr oupiﬂrllg is replaced

' : n clopr n S| . p us
lﬂ aI frcgm%;ﬁmﬁmwﬁe V! me Hesithergof, their pep P‘é\fﬂ‘&'ﬁ BruUSe B nul a
25 [ERR]®. ' ' i 5
30 [ERR] ?‘%pﬁ%/s rtgggﬁ{angﬁoh%ﬁa%é?a%h Si;f?rr'{‘eljfal'br omine or [ERR] al kyl or al koxy,
[ERR] is hydrogen, fluorine, chlorine, or [ERR] al kyl or al koxy, and [ERR]
i s hydrogen, [ERR] al kyl or a radical of fornmula VI, 35
35 [ERRI0 40 AnGalkthR is 0 or 1, - R 10
40°Y is hydrogen, fluorine, chlorine, bromne or [ ERR] al kyl or al koxy, and
[ERR] is hydrogen; fluorine, chlorine or [ERR] alkyl or al koxy; 45 in which
[ERR] IS aswithialif}Hthe MU of albhg-cAsth uhsaiiilted taty 2Kt [MB&ne catbd@iit S5 fulcllom) Wi,
brom ne 4 ksidlie ks 30 2304rbe dishidand Pésseds@hahi t&4 ethylenitblyainddidrated rBuphias, or (i) a [ ERRE
i n whi ch BortespdntiRf}esidte in @hich éach &thyleng K-CH=CHilgloupihgiisTeedinfa cpdabrapiaon group 2
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2 [ERR] 5 ' : _ ' o :
5in which [E Lt s defined above, [ERR] is [ERR] al kyl or benzyl, and

10 [ER¥ is hydrogen,’ [ERR] alkyl or benzyl 2
10 provided that when [ERR] is a radical of forrmula 11 or IIl then Ais as
def i ned uBskeR;igdrkdical dfformaaie a0 of conpounds, in accordance with the :
invention, Ais as defined under (i) (A then being A), i.e. a residue of a

long-ch@n fat}y acid, such residue having 7-23 carbon atons and having 125
to 4 ethyl enicai-las ¢ @ rlated positions. These residues are thug,derived
fromlong chain fa?t‘y gengls of formula A -COOH 15having 8 to 24 carbon
atons and 1 to 4 ethylenically unsaturated positions. ~These acids are
preferabsy indbicigiboanched and are preferably of the natural fatty acid = 30
order, i . e.Rsisthpdregendiubdnenchivging hrognirerer Gusatigior dfoxgar bon atons. A i s thus

pr ef er abl y Rajstiydiegenctyodnecchinrias. ey Gilo piyyl exatiom. 88! an odd nunber of carbon

at ons. Par thsEBGYHPIeY Ge dPdpragepigabetfaseaVia  j ncl ude those of formula IX

(Residugs A1) and X Rgsi dues A 2): - _ -
. -(CHZ)j . . - : . (Vl) -

1

40 inwhichjisOor1, o _
Y is hydrogen, fluorine, chlorine, bromine or C,.3 alkyl or alkoxy,
and Y, is hydrogen, fluorine, chiorine or C,.; alkyt or alkoxy;

- s o L -
. <__§2 - I () -
R : o o o .

in which Rs is as defined above,
50 and Rgis hydrogen, fluorine, chlorine, bromine C,_3 alky! or alkoxy, or a group of formula VIi, 50

- (B) F—@ | -' .
VII

R . .
56 8 o 55

inwhich Bis ~CH, or -0—,
fisOor1,and
R, is as defined above;



0. . [ERR] in which nis 1 to 10. orslto4 and 25 p|$3t,09
provided that n + 2 x o .+ p does not exceed 22, [ERR]' 30 .
inwhichr is 1to4, sis2to4, andt is 1 to 7, 35 _provided that r
3 x s +t does not exceed 22. -
332 Pr efamamae261eBi dues of formula I X are those in which n + 2 X 0 + p3s an
. eveEnm nonber;, particutarty-those where m=50r 7, O—Idll(]p—l
Preferredegprsi dues of formula X are those where r is 1 or 4, s is 2 to 4, (@Fg
~and t is R or 6. If will be appreciated that the conmpounds in which Ais A
occur m’FW due to the presence of 40 one or nore unsaturated
positions. Wi idvention is not intended to be linitedvto any =
par5t|cul ar 40 |1Lsorrer| c corm the conpounds in which the hydrogen atdis on
each pair of eth§lenically unsaturated carbon atorns are in
Ci S- CRRnicHRL Bhd Rfnddlafovdl €f erred. Particularly preferred radicals A includé
thoseaﬂecwuﬁqomeam tie Tollow ng aci ds: - pal mtoleic, oleic, pet roselinic,
V 210C ERd i€hydpigan, Ci.galiyir béiz@ost eari c), parinaric, gadoleic, cetoleic, 10
| i notrevided that wigdndRa is @ ragiival ofifoeradia bartil thendSs axclefired under @).parti cul arl y, ol ei C, :
I | noI Isjoge 9TPYRS PIPROENdsHin aechidarea With the inventl 'Pm‘t'%ﬁséPf!!‘eéBﬂddf {i) (Athen bemﬂ@"l n anot her

fomkei s"&'g ﬁﬂ?ﬂiﬁ‘ainﬁatﬁge % r‘i‘is W‘Z %c rbap s@?f’hag!\'"%l‘ iFdll¥d under
(| |) C 5 ﬁ:g itions aresr u: :re Sriy 0 e i dues . in
1503?1 ?g d%i\‘f& ranaﬁgt é/na;h crcﬁgdé‘rﬁgf‘gg{ {fgym e€e\4% 9:51'9 P6h 'lr%' ety

- atoms. A’ is thus preferably unbranched and preferably contains an odd number of carbon atoms.

50 [ ERicumBy prifeired npsidifee Atimdhide ihabe olformelg IXdBesiiugsA:) amil)f (Besiivesidplapart from t he

cycl opro an(%l radl caI (s 1 Parti cul ar residues 65 A" are those of formula

X200 A" ‘ﬁ'e »~60 [ERR] in.whichuis 1to 5, vis Por 2,

and 65 wrsltol3, :

65 in%vhich n is 1to 10. o ) ' ' L

GB201816 10 Sand 3 provided that when v is 1, thenu + wis 3 to 19, and

thest wis@mo% is 2, then u + wis 2 to 16. Particul ar preferred Al regddues

of f opievidled that n a2 s pHedsinpleycesd 23, ) when v is 1, then u +w =7 to 19,

when v is 2, then u + w= 4to 16; 5 . (ii) wien v is 1, then u + w = an odd
- nunber, CHe - 5 whep v is 2, then

U gp.W -G ‘e?\ﬁ'zéh‘%“ Her(:Hz)”'( (C'H when v is 1, then u =5 or 7 g’ﬂd W = 63 when

vis 2, then u 4 and w = 6. In view of these preferences, it will be

apprernamwdrstlltr&t, the preferred radicals A" are derivedfrom nmono- or 10

d| unSﬁ?EPr‘b!"é’d fatty aC| ds of the type found in nature, e.g. .palmtoleic or

noler aci d 10 (v = 2). It will also be

arﬁ)”r e§’°§§"§ iﬁ@;" S‘i?m‘m SRR b ob A b8 aflveinor, bkl AUk | oPTrs.

b BMeS'— l1QR p = 7. Preferred residues of formula X are those where r islor4,sis2to4, and t

is20r6.
It will be appreciated that the compounds in which A is A’ occur in isomeric forms due to the presence of
40 one or more unsaturated positions. While the invention is not intended to be limited to any particular 40
isomeric corm, the compounds in which the hydrogen atoms on each pair of ethylemcally unsaturated
carbon atoms are in c/s-configuration are preferred. = -
Particularly preferred radicals A’ include those derived from the following acids:- palmitoleic, oleic,
petroselinic, vaccenic, punicic (or eleostearic), parinaric, gadoleic, cetoleic, linoleic, linolenic and arachidonic
45 acids, more particularly, oleic, linoleic, linolenic, arachidonic and palmitoleic acid. 45
In another group of compounds in accordance with the invention, A is as defined under (ii) (A then being
A), i.e. cyclopropanyi derivatives of A’ residues in which each ethylene moiety —CH=CH- is replaced by the
cyclopropanyl moiety

50 . ' - - | 50
CH,
—CH—-"CH-

65 ltis preferred that A” residues are unbranched [apart from the cyclopropanyl radical(s)]. Particular residues 55
A" are those of formula XI (A" then being A+").

' _ /cnz _ -
60 cH - (CH,) “—-Lca-- \cu-cnl- (cH,) - : X1 60

inwhich uis 1to 15,
vistor2,and
65 wis1to13, _ 65




preferred that -each pair of hydrogen atoms attached to the tertiary carbon
atons of the cychkopropyl noieties be in cis- conflguratlon 15 Since

resi dues A" having a single cyclopropyl unit have a | esser nurrberof_ ' .
asymietric carbon atonsthan 15 those with a plurality, t/f#B%0¢#Bare 3-
generally easier to refine and are therefore preferred where ease of
purifi cpaivrdedlthatswtanwsr‘rpmmanw-sfsa@tmnd thanwioane i, hepu 6 icxapdunds (‘herei nafter
corrpound@"t(cﬁi)'fpfﬁerres'%fe%els fRRRyls Kiareasifalldivesal - of fornmula 1V. Wen R7 is

al kyl |t')| s %Y'élj'é ahiloy N?ned and is nore preferably ethyl. Wien R4 is
al kyl g i I:;S/+ _aﬁmdnu Qenhen it is alkoxy, it is preferably

met hoxy, @BZtﬁenusl- @& nbimbdrs preferably fluorine or chlorine. When
20 R4 lS(mQt hﬂkm‘/ anh )adimelamdwgsl s preferably in the 5- p03|t|on of the
i:ndol e nucl ewenviRg, theh upt £dnamabb.y hydr ogen, however. [ERR] is al so -

pr ef er dotigw mmﬂgefnrendes itfwifl herappreigates thas theforefeorep cdicals A’ are dedvedfrommbnBdri s a

r adi dald' Eﬂsaﬁr’tﬁwﬂaaﬂsqf@sﬁ‘ﬁet?m# ip baturemfg mmit%e-@rpﬁw%w—dﬂarfdd'ﬂwﬁpeﬂq I 10
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above fa@kchbdi tHe U Ia{a t théeyblo 0|e m;)ﬂ r GhticAl € PI 6 erred The

i Nnvensi BinckrSRu@ ONavieS sﬁiglﬁb\ﬁb[bﬁﬁ)ﬁylfuﬁif h&hﬁleﬁéﬂd%éﬂ@&yﬁheﬁh&rﬁ&wm ofls

f or mul ahdke withompluraigty, tig i@ Grecary gentralhpasiercorfimandare thefelranrbfaorrddwhere eass of - -

30 [ ERR}mf@gtlon is an important factor.

I i I hen\R
135 I e and BT retetabiy i) VAken o o 14 teraly ity COCH

Xl | I 26 hen it h‘s Ikoxy, it is pr fe abl F‘e?ith , and when it is halo nlt dfref:aabl fluorine or chlorine. When
o h BpRJeRSy

40 in Is® harchy8rg e 5-Bdsitdn Bﬂ €n s N, Jr&fErabs
acyl at IHaWe\fEamubes&;&éféﬂaa h@lidgeh.N nMaNner convent i onal for convertl ng an am ne

funct i orinfusther grdups foompaipdsndlisiGaraiiR, e radfeairof foxautgl (egmrolad Ipk: ocess may be

ef f ect e’dﬂusfr 'ﬁgcatl hféormu;eélthmvymlpwe t echnl que in 45 Whl ch the conpound of
f or m3p 2" | pidermuls \icprppoyndsd of formla L& 2545
50 g erre stmtlmémﬁfoAtthée cg‘rgptﬂlg ﬁzﬁ%t W@@tho%?ﬁale%gbove or the compounds in

55 [ERIE'{]Cdep %Bﬁ}argb&;éhed Thi s enbodi ment may suitably be effected at ‘a

't enper atthe éwertioh siSdProvides b Probdst¥at the praductibh dhelcoififdun@ oiRfthdla Pédniphslhgm €. 9. a
chl o130 raigitlg hywimpooed dfGmmulg MiLth as met hyl ene .chloride. Alternatively, theso
conpound of 60 formula XIl may be treated with an acyl halide of fornula
X I1b, - (B2012261 B4 0 [ERR] 5 . 5 '

5in vvhlchzwfl 82 55 defined above, and Hal is chlorine or bronmife. This
enboggment is suitably effected at a tenperature of from[ERR] to [ERR]:‘,5

pr ef er abh WhickRYH astaeridebbliRve, with amdtid didkrhuig®gj um-and in the presence of an
acid acceptor. In the acylation process, the conpound of fornmula XII may be
enpl oyed in the formof an dcid addition salt 10 and the reagents nmay be
used .in ex®esPOKhen they are l'iquid underthe reaction condit®¥hs, to serve
as a%®®" 10 reaction nedium It will be appreci ated that-the acyl ation
process QlynkhRis'aBYintd vl Teaofe adivhfinetdd | soneric formof the "

The acylation may be carried out in manner conventional for converting an amine function into its
corresponding amide. For example, the process may be effected using the mixed anhydride technique in

i's not intended to be limted to any particul ar isoneric form It is @

/!

. 45 which the compound of formula Xll is treated with a compound of formula Xllla, - : a5
| o o
‘ I . o o '

50 - A= C 0 C- 0R12 : _ C : . Xlila ' 50

inwhich Ais as defined above; and

55 ot ' _ S - 55
R,2is n-Cq.g alkyl.

This embodiment may suitably be effected at a temperature of from —10° to +35°C, and in an inert organic
60 ‘medium, e.g. achlorinated hydrocarbon, such as methylene chloride. Alternatively, the compound of 60
formula Xt may be treated with an acyl hallde of formula Xlllb )



starting materials so that the products will result in the same isoneric

as the starting materials. The resulting conpounds of formula | may be
@ jat ed and purified using conventional techniques. 15 The .
Qpoundsof f or rrul a Xl are either known ormay be produced in conuenti onal
mannéy f r onf82%1228%P| abl e materials. Conpounds of . formula Xl 1lc, 20 4
A" - COOH

Xllc QO in which A" is as defined above,  are al so known or may be
produced in nvent i-onal manner from avail able nmaterials. 25° he corrpounds
of fornula% I'd' _ o o ' Xillo

25 A" COCH : '

5
Xild 30|n which A is as defined above and

30 in Whig b cRibrinesr Bemihef Thisembadiau js sdtaelyaﬁmd@mvmﬁﬁrarmeaifrmmg"c, for
exarrpl e;refbeblpimdxmwnbvymefomv@wm amekjn thi presdnka/df emacitizkbdeptounsat ur at ed posi tions
in correw “E@ thegampqund gifermula X may e?'ﬁ*ﬂ“lyeéVé*Peé?fﬂtﬂSmTId agditionsat Thi s

may D8 "é‘f’ hegagenis may s it liquidgipdes g rpsFiongyndftiont fAseRe fit h <10
met hyl eff g Jﬂsaw.hﬂﬂocgis P IR0 ek ot A le orfarictont br i 5O -
(1959) Jst e eqrrodaeemrrésm.nwmqa@ erld#Hn3Gtha statiRgin&tefal; | OPT Opany|

group, the resu&ﬁg &inﬂibtmdagf faeiulll nidle iBRatédbna pérified uﬁﬁg&ﬂﬁleﬁﬁbﬁm&ﬂdqdehe product
wi | | 1gaveheichmpamtisof fapmate Xi ark eivtiesimpownbntayibe sroddcedin sorarantiohal avasnef fooms Wi | | 15
| ead t caveilpbleestevialsli.ng i xt ures of the product. Wien a cycl opropane acid (or
deri vatl%ﬁ‘p"i"g"'%@ﬂt“gﬂ’“mth a conpound of formula XI |, having asymmetric
carbon atons, it will be appreciated that ‘the resul ti ng conpound of fornul a
| wilj}, be q,pt_ pad as a mixture of diastereo-isomers, which npye if = o
desired, 40 be separat ed in known manner, by e.g. chromat ography or.
crystal lisation. Alternativel y, if desi red the .40 starti ng.cycl opropane
aci d mayiniyich ASiphadefingdiabeyei t-.s ant i podes and then reacted to gi ve the
corres p%ﬁﬂ?‘ﬁ%m‘l"%‘lfﬂtﬂrf P%P'g%‘éfa?}ef’m]"?f‘"f’%ﬂ' pepneeirem pgilablerpatetiglssi nj [arly, for
S

pr epa®i n{ e EHTPHEPEPLNR A& "®s having 2 or nore cyclopropanyl units, the 2

starting ol efinic acids have a correspondi ng nunber of double. bonds and the'

Si mmons- Smarh goeacti on | eads to a m xture of di astereoi saner sxmavhi ch may
i f desired, be separated -before 45 further reaction.
45 Thio corrpounds of for mula Xl'Ila and X| I b can be produced fromthe fr¥e

acids in conve n
for m.ll fatl ¢ % nl%? etfe ln
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t her ef Ostertinppacids b i gfs orrelbsderinaatid the prodam willhawniid samt foen.dikewvies, otxtwesxgnt S,

i e. agedtenaferetswil a5 ¢one$me§$moip1q§nlsaﬁbq rroductcWheneasycleprorandrsiddercibrstetis) s and.
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m
chol eSti%rﬂéncSﬁ)Hﬁb"t mc;aa}tvavburafonﬁ lﬂlrﬁﬂé?lﬂ%r@ﬁb*rﬁ\g kytlopRopive akits Ha e.nge %y a
t est Ccodjpiepraghnylasit hEEatisgloléfnicatits eas Bmdrembhdng ramtlerohdauble orasbnd thor  exanpl e
by the S@moﬁgsmmworppmmmgre of diasterecisomers, which may; if desired, be separated before
55 A)45dé!r"l‘e'&§1=tt°ﬂ-r e Rhesus nonkey snpoth rrus#cl e cells (fromthe arterialf 45
.g. aor] {be ﬁﬁ W’ta,?i,é, Hitrmpia Kia gye Alihsanr Arostyessrop thefreg Al s PG R tianal mgnner. !
( Exper ' m? Mol G Gini m%mlpg&\éss%ﬁarkg%ld}gﬁﬁl a(:t;]vﬂy fpafticBad Mt i Nely
gr own i &mps &ﬂ@ff&% ulall §3 HRAicadd foblis incomdithg b chiesiédrdhisiay BanksnE et Rfammlanidvie di UM
( Eagl ) arsecigplaiyann bie tharefdie dD6culany iadicdtalforinee B antiiatherosclofdtiC-ayents, @ & tagents uséful 7 550C M2
fl ask winthe prophgegtic tmnflérme‘mhewlérowaomnhhqcgntsvé!ineetadt#rOSQ‘ﬂetw@eﬂldltsmadl@ tg em)ved

fromt h@*?;&@l@%‘&esa@géﬁygggﬁ %eﬁagggﬁai“%ﬁg\gﬁﬂ?ﬁ?ﬁ@ww F f@b gl '%@n 'S
~centrif

resus &ep dd«ﬁ: te C mipgggl agt q dto mf\ted cegs, an4carrlbd out, an%pn éheSI fed 5

nunber o mhtlssue cul ture d| shes Five (5 n of the diluted cell

. suspenSAprcemaﬂrwpl petted into each dish. After seeding, the 65 dishes are
| abel | edRimstsmarikey spbth muggleceliskibm tiemderd, aglaorta el obleiheditid metimuaf K.nc ubat ed
Cat | ERF\:['ShehD@ euﬁmlpreenyal argiMolecular Phathology 78, 162-176 (1973) are routinely grown in 75 cm?
issue.culture flasks using Mirnimum Essential Medium (Eagle) supplemented, with 10% fetal bovine serum. . 60-
For testing, a 76 cm? flask with a near confluent cell growth is selected: The cells are removed from the flask -
surface by mild enzymatic treatment with pronase. After centrifugation and decanting the enzyme solution,
the cell pellet is resuspended in an appropriate volume of media for seeding the desired number of 60 mm
tissue culture dishes. Five (5} mi of the diluted cell suspension are pipetted into each dish. After seeding, the
65 dishes are labelled with the cell type, date and flask number of origin and incubated at 37°C in approximately 65
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GB2012261 B . " 5 5% Co2 atnosphere in a high hum dity.incubator. \Q
the cultures are confluent, the actual drug testing is begun. Test- - St
compounds are routinely soI ubi l'ised in 100% et hanol . An egui val ent anount of

ethanol is added to control groups as well. The tissue cfi388?%i8hes e

.random y divided into groups. To one group, hyperlipem c rabbit. serum (HRS)
“Mels add&dCoantmgshbre inatiightwmdit inculatoy. WhFotrtehdtummrcmﬂugnt.ghmpel dpittesR® iand 5 1
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pe rbe&‘G'OTQﬂ °°6‘P°‘fﬂ9§l?"8 "b’f' 'EWE’Q'!'?PG 1@9?‘1 G‘h Aﬁél‘l!@@"’""FﬂE’“ﬁfPfseH@Q"' tagded
ret UI’

earipli: A e e s v ouon
o e e e e

rsl I%pé gl fing ﬁnearuengmanpéannwalal y.
o b S e I U@&indfibl hbdteARR ths&cﬁaetnmw.omrteb.spésaseemaeﬁbﬁ.mt ol3pivedisithanyeisk e
condi tAxmngt with ghase conttastuptie and the capditivebafithe @dtpree ara Fecyrdédn espedally th regard the si ze,
nunberthesipg, r@mh@n drmtlwﬂsmmf mynlis icirgltisions and tqpslhtmgwsmdlomomeemdm lar

or PAGEER ehegpl 40.5sqd d?*hﬁ?’t'ﬁeddeﬂrﬁ R g
o o e e e T R
the a ;gap, gﬂ’fg,glt man an rans er‘re coni caI gragua ed
centri fuge The ceI ls are washed three ti rres by suspending in an

ISOt1GI"B)CC€IB§xfrac&MMb¢eﬁdire centrifuging at 800 x g for 10 m nutes and 15
aspir at Am@ptdpeatswmmatsanbpvﬂ alephdl (abbt 1B)l/n@adr¢temtr$taetadéwp¢ the exllyplist and the.

15 An $pp qatfee'tbemr@reﬁetwefgm‘%rr13Feeewerv't at&etﬁeﬂ'mgrﬁWﬂy?r el n) s
t hen (f‘ffeh‘ée"tf@{gla"%‘e?’lﬁt“"‘éf * gAhRAlear WA BeRMER T AAPIMEE pr obe

( 14 QO tZ:: ﬁﬁﬂ’ﬂéﬁd.% H;Hr del'aQi ansa%&l;olt Q%nq;r pmelrp&team ﬁEtg:m\W the 20

Bi 0song, dd\éfL r{r%{al‘?ﬁﬁibftﬁe'rtg?éalﬁﬁ &, 15 m-nutes at x g, the clear

supernatant is. decanted and an aIrquot taken for cholesterol anal ysis. 20
The re®i desgyi s dissolved in 0.1 N sodi um hydroxi de and an al i quot t.aken for
pr ot e| anG%‘the're#P'ﬁa't“F%??P VltahehO"C@t)‘t'ﬁ@tqﬁ%Pde'rdsoEm' ang 't"a'd‘l('“P(fQPV' EBPB?' Chem

igf’f iy %3% e trrttt%gfm rﬁgﬂm il 9%1: o) o

dJon@(Rééd"e’h cafabiéﬁm@ddeerﬁké célus eaﬁf'ed ith 8n ARRESBYwntdgeagent
A, amp&:tr]:plkw&fmwbmbﬁrwra&n&ﬁﬂ%nmv@enb& 0X3235mlim éhhisqiimabéiéngth o815 nireat -t ube
t 0. vgoi 1dm 1iY6t JatcREJvetnd is tded witls oxEnopiwinp,ah Pe8intiotcenultipliertube and nmdiled and ni xaed.
Aft er sTosldratrgteral: Thesametpeqeprayr esteerﬂéeCf @Pveagreemowe@! f°5°vrﬁdrfrtrttfé§ 0 8 m of

19 I ﬁglr %E:P g%e n‘E!:PHR?th?g TEH 7° éfﬁtr?t P g%%ﬁfu%%ﬁmf( ?T°uu 'P onet er w t h

an gycl raqoerm\éetsemt hoe&eéﬁﬁe S8 @radmembeare@noar@eéséﬁmtsnnwbe%ﬁem # 3

1 cm | iyghd mamddOnismikivalet £l SpidisRrsydet;nom.xenon | anp, an | P28 phot omul ti pl i er
t ubeandTi amaustlof dhelesterd(®sitais Bundiysligsttng dle.amdive otfershqbsteattiem thetheedcr | bed
above dholestérpisententof teeqeérr @ltermeert kylthecneay- 4 finding ofadowes prypunt ofehalgstesol estesin t hat

t he tdg%tﬂi“"r‘@é fito ?"g’e‘i% qompared ip the ronteph groug (uptpateghshows o g gent
and % neetng fest @oegy Y?b'a‘te ‘éf' gl gregdnt ?ce ERR] before the addi tf%n
of the 0.5N sodi um hydroxr de soI ut i1BLE Reagent C, Table 1).. _
Al ternatively, the assay for cholesterol, i.e. Step C (above) obt ai ned from '
Steps A ancbzﬁqpaﬂﬁty?dﬂeeawmfowm@mmﬂfetdyymbﬁw met hod of Ishikawa et al (J.
Li pi48 Res. Et@%Gsfe@MeﬂtThe amount of chol esterol ester is found by 456

subtracti n the oi@ ﬁ(z chol es !erol fr the total chol esterol
-cont ent of ”g‘:%[f’g‘ Bt' PR 12d by th% assay. [%II nding of a |ower anount -

of chol estqq(p erddRs ggro*,gras{,he group . of3ocel s togpii ch test conpound was
addeg; as cPARAG9shehPadetiaciaont rol growe (untreagrad) shows 40 that the goest
conpound is active in reducing the cholesterol ester in the cells.

40 TABRE 1 Wﬁ@dm&r@ﬁeas?mReagents for Chol esterol Det'erm'-nation 45 A

Free Chol esterol Re o : '
45 %gdr um piﬁg teo % p'ﬂ)?-P? 0 gg 05 _"L\flml ~ M Chol esterol oxidase
Cho | sh peroxi'dgge = = um 30. v
Wdroxyph%?égrﬂ%ﬁbérﬁxr@&éd e 30,15 umt mg/n ,
50 B. TosaunGaabaslaer-ol- Reagent Scsdr um phosqwlate buffer pH 7. 0 .05
M . Carbowax-6000 . o .
60. p-Hydroxyphenylacetlcacrd S 15 C e mg/ml S . RE 60
C. Sodium Hydroxide Solution S 5N - '. i

For the above-mentioned use, an indicated sujtable daily desage is from about 100 mg to'about 5,000 mg,
65 suitably administered in divided doses of from 25 to 2,500 mg, two to four times daily, or in retard form. . 65



55 Chol esterol ester hydrol ase .08 UM .
55 OV esterol oxidase’ .08 ' U nd Horseradl sh
pe dase 30. U'nl Sodi um t aur ochol at e.

rbovvax 6000 .17 oM 60
p I-Iydroxvoﬁ%ﬁma?ggt ic acid 15 . - mo/ m - 6
C. * Sodi um Hydroxi de Sol ution 5N For the above-mentioned ——
use an i"mpma?téﬁs Bay heaﬂme(eﬁuitﬂ spnypotieng @hmap%miammabmwtstaodm 5,000 e
gqggm Fﬁﬁ’fF' @ qdm"zﬁt g&‘casgrasasa#b'%qsmngesfo 2,500 ny, two
to four gy |E§§[ s" ﬁ@fiﬁﬁ‘ 8. . GB 2012 261 B
6 The 5corrpoun S m xe convent i anal "~ phar maceut.i cal | y '

5
accept aipamrlEh tb(i‘mtGxom-cﬁ,%kfobteﬂe‘&adl@?ﬂmrneﬂ-tlﬂmak-l?%mpQﬁm&d@?ﬁ?ﬁeﬂ‘bﬁ nts, and
adm ni st & @sblution siTdly of lirolek: agid int 18DInBhethydene Cliliritid canted td H20° BadgednBgS are - -

pr ef er alipthdeminaamhteandd gsthyl dhiprofdfmatef Tk regation grixEraispiiresd far quu'rsantbgraclua"v : *
i nvent i ¥lgwedsto warm to room temperature. There is then added 2.5 g triethylamine followed by 6.7 g of DL. -

5 EXA r\@t%halm 3 :trir rm;;tggﬁny an_dLe%l: &a |oe r;.%)‘;:g)g gsaﬂé?e% fi ion mixture is

1H-i ndo, o%t?: Qso%l étQ éggﬁg It ‘;ﬂ "%? C '
acid in vlégmneélelth sﬂﬂ@isﬁm@! fﬂfe? %v&'@m Iutsﬂgc ofofm Tt oﬂa?ﬁfhé)ﬁ{l yl am ne
and t hem&c?ngoumqhwh.cnfaimn efapsraiell i.yield ke thle potucDss dwaxysoli@ 1S stirred for two

hoursmmnd gradual ly all owed to vvarmto roomtenperature There is then 15
added 2EXAMPLER] et hyl am ne foI I ovved ' DL 10 tryptophan ethyl ‘ester
hydr ochl ”P"H‘éeréﬁﬂwﬁf‘L%t ,%WW pP'?p‘éit? ?‘?’E‘H’ paigrialpgn alﬁ’B'i??"g‘ate'Fh e

reacti oﬁq pie B g i s gueous sodi um
hydr oy | de) wﬁ@ﬁ c.§a; caﬁanyumcg' ﬁ”n%egﬁf Jéﬁﬁg tw‘i’aﬂmiﬁgﬂ thﬁ 20

or ganl C phasg d(olsaﬁ r@yaaaceaﬂyrh‘ﬁdl-wrada@dmaanwlaamatheu,est%i ter ed and
filtrat edkvaiilnatssd 1i14-vis,cit,Os, cs-gicraastraefremine -l idlingole-3-ptdpenviciacil tetybadteqv e 1
silica gel 31@1%?9 e'FrPQS?Cb?QW'ﬂmas)-%ﬂ@e&vumqtvﬂ‘?typmcaplﬁf ethiykesterit | e product in
sol vept, f) FRdpcesy) B‘i” (E'QH o ’Fyéld 'V?‘H@WWFP%" Qt‘é%'d’ﬁ'é't' as a waxy

oxo- -cls-octadecen mino loroindo yI -propanoic acid ester; - . 25

_S°|'d 2-{1-0x0:9-cis-octadecenylamino)-3-{1-benzylindolyl)- thyl ester - .
15 EXA'VPhE B B e b o B B TSt T\soRPPT OPY | at €

st art i ngkned-Rr-oadles ZJcE,cia-IB&Edl%éd'EhW%MoﬁiWInHab-e-Biop&m%léHH Swoclyltef; Ohlp0sle0®)
conpound# n!am ~he-3akcaicmedadecatjenplaiind)]-11hin0el®3-pioparoiiacid deemiesarni no) | - 1
H i nd3t eM-¢ Scocaéan'aev IHHesqoéqﬁ- rorergic agisl. p-diopyigger; b) 30

a ox 8t o tr'noe ropanoi caci
de'E g})lll esggg: ﬂ(?" fgcgrzggﬂiie Ia o)éa;% 1295?5:%’% ﬁ}éﬁ@?&'g e p. P |

H-i ndol ep- RldRaAMnzyGlsB 00k mbpr Qr.rtana

, 14-g4's, Cl[81,[S)Htﬁ4&]|(§ro<ﬁjc€d}&ﬁ{(ﬂﬁ-)’cﬁ&@fjﬂdbﬁﬁ?lmhéh 1 H i ndol e- 3-propanoi c aci ds
et hyl estlerg-{(edxo-cis-2-octyl-cyciopropanoctylamino)]-1H-irdole-3-propanoic acid, ethyl ester; .
2- (' 1- ox05D-NosmeshilepnentiesisPtasivl-gydpprapanactanamivel i ndol yl ) - propan0| c acid, ethyl
est er; f) 2 4ureaff§da°9meqe "b%?%t e PP ARy 3- (1

-oxo- -Eggyl"ﬂ‘g’dzéﬁ HQQ fﬁgﬁiﬁs@g&oﬁﬁt g;;ﬁaﬁge}%?) ga 0[2)al(’lél c ac-l d, etﬁgll'

este

2- (1 ox0v9 mosme’m\tlbsdsmemzl-mml m)op&pénbetbmqel i ndoI yI ) - propan0| o aC| d, ethyl

est er i) wl N-(a-methylbenzyl)-trans-2-octyl-cyclopropanoctanamide; .

a- [ (1%%x&L N- ttl“§b F\@c czttﬁﬁ?éE%(lﬁY Pafr‘ﬁbH'G aI“"i%l ndol e- propan0| c acids - .
n- pr opyl Vles'g eTz(’ P @e'iy vlics-% '%@?‘ﬁﬂ@&%"@ﬂwam no)]-1

H i ndol e -
2-ci's, o sﬁﬁiﬁ%@”@*ﬁﬁ&f%ﬁ&%ﬁ%& b B Pt 5 L
30 n')so aa} o-cis,cis-[(1-oxo-2-pentyleyclopropyl)-methyl]l-cyclopropanoctanamino}}-1H- mdole-3-propanonc acid, 50

a-[ (1- oxo- Qettmlest@dfrad@bﬁvgtbrametm)l&st&l-ﬂvdrndmr@e)?, pr opanoi caci d, n- propyl ester;

30 n) a-pEPHN Iwefbsgbw»tt) ca&tséd%mwamr n@mmmmoea@mpmmmfwr%| d,

ster rod

Ir-ll- bu;[jyl 3 %? 'E l)-cls ff 9{! Wﬁ& (ﬁgy £a nf gjrogal‘loc:]fanamlde, .

In €ady hﬁﬁﬂb “(p th l c€§ pan [m.p. 40-4 - L 55 _
- 0X0- 9- Ciagy £ 8-6i6-0 BanOIQQnrn&r = 18@9 r%ih oIS BASHY abid e stepﬁda%))’. | ester; q)
N- (a- rret bryé &wm.aw(i); oﬁbr&m%—l a6 bigd mmyﬁém&rnﬁm@aﬁasg%msdeme ering of sdrith P 44- 46]
(produc d@lémm@@wleswm#wvbemvyduami bhegral administration at a dose of 200 mg/kg of the test
35 compound per day for 9 weeks to rabbits in conjunction with a high cholesterol diet resulting in, compared to

. 60 controls, a reduction in cholesterol and cholesterol ester serum levels, as well as a lessened formation or 60
absence of arterial wall plaques. '
For this use, the indicated dosage is the. same as described above. -




acid, ethyl ester; %)
‘N (a- net hyl benzyl) cis-2-octyl - c“nmm““m \“HMP (m xture of 2
racemates; np. [ERR]); (produced f a- met hyl benzyl am ne
t) W(o-nethyl phenyl)-cis-2-octyl - cycl opropanoct anam de 'GB2012261 B - y2
40 u A
TN p. é,%}lﬁ‘ﬁe%) v) N-(a-nethyl benzyl)-cis-2-hexyl -cyclopropanoct anam de; w)
N (a- et benzyl ) -trans-2-octyl -cycl opropanoct anam de; 45 - x) -
N (a- net hwdae.aaqﬂd)ofﬁfmaa tetr adecyl cycl opr opanobut anam de -
45 vy) I
N- [ a-§ p- net hyl benzyl ) - p- net hyl -phenyl et hyl ] CI s- 2- octyl cycl’ opropanoct apam
de; (mp. [ERR]) 2z)
JN—(a met hyAb anYA)-RC' sci s-2- [ERR] pentyl cycl opr opyl ) - rret hyI I cyel opr opanoct a
- nam de; [m xtures of diastereoi soners - oil - .pr oduced from :
d(+) 3@- et hyl benzyl amine] ; 50 aa) -
‘a- ci S Cinwhich Aw:mo:e?esplem&fylmyehawpnwh)edmbw ]mmém{e&abapwmtfmm) m)ch 1
H- i ndoteeid® hps DA cirlgonatring and ExBseesdasfrone biod ethylédicatiyurishturated proopgihgenordit Ay |
_ester, cqqnyzgnog@cm v@gldqyel)wagj)each ethylene (-CH=CH-) grouping is replaced by a cyclopropanyl group
N-(a et hyl be yI )-cCis,cis-2-[2-pentyl cycl opropyl )-nethyl]-cycl opropanoct an
anmi d® (m xtu e2 di ast ereoi soners - produced from (d 1
)-a-net hyl b Q@1.;:0 ne); ac)
N- (o- net hyl phenyl):cis, cis-2-[(2-pentyl cycl opropyl ) - net hyI ] cycl opropanoct a
nam deand¥ais agatijcal of formulall, il or IV
N[ a2q benzyl ) - [ERR] (phenyl) et hyl ] -ci s-2-octyl cycl opropanooct anani de [ ae p.

o (1"‘— ox0-ci s- 2- oct yl - cycl Op_,mﬂmlgd_am—ne}{——l—l—l-l ndol e- 3- pr opanoi ¢
5.
40

40- 45] ; 3 - 55 ae) 2-(1 -oxo-9-cis-octadecenyl ani no)-3-(1

H-5-f | uor ol dly) 8pi oni c acid, ethyl ester. (wax). The conﬂounds of

formula | are aF§o icated for use as general agents for the |owering of
~ serugg chol esterol and &hol esterol -ester Ievels as indicated by oral .-

adm nistration at a dose of 200 mg/ kg of the test conpound per  day for 9
weeks t"d"*‘l"’&l@ﬂﬁ"c%’l n conjuncti on wth a h| h choI esterol diet resulting in,
conmpared tof 'I”%""eefh Eef B A“Bﬁrtlb? P® ol and chol esterol ester

serugy | evel RZ:: @E k‘f/?f:;:r%& f”f"o?ﬁ‘ or 60 absence of arteri gl
~wal | 7 pl aques For i $*use e |n |cat ed dosage is the sane as descri
above.
GB2012261 B(CH2,3&7 CLAI M5 1. - A conmpound of formula | 5 = vz
5 [ERR] 10
10 i#P which Ais (1) the resi due of a long-chain, unsaturated fatty acBd®
(m nus; tt %hggbgp,xyl ic acid function), which resi due has 7 to 23 carbon
atoms and PessSfaregshsadoriRdbrtorng, bﬂ)ﬂ@ﬁMb?PhlﬁﬁuaﬁtoW%thsgh:%s?rfﬂb'rmengs or

(i) a corremamadr@gamﬁs}le n whi ch each et hyl ene grouping is
replaced by a cycl opropanyl group 15 [ ERR] and‘[ERR] is a radi gal

of formula 1 |1 or 1V 20

20 [ERR] 2;_@ 5 . . III

25 in which M. Oor 1, [ERR] is hydrogen, fluorine, chlorine, bromne or
;[ ERRlg al kyl or a? koxy, [ERR] is hydrogen, fluorine, chlorine, or [ERR] 4

“al kyl Rfwhith RO s defihtd aBéVe, [ERR] is hydrogen, Cl1.8 alkyl or a radical
s:0f f or mahdRs¥4 hydrogen, fluorine, chlorine, bromine Cy 3alkyl or alkoxy, & group of formula V1,

H ) .
50 -(B)‘_Q ' 50

R, o _ VII

in which B is —CH; or ~0—,
55 fisOor1,and . _ 55
R, is as defined above; : :

CO0R
60 [ : 60

-CI{--CH.‘,_I | ~ _ ) v
~ 4 : '

}



[ERR] 35
TN f“)’?' oy and 1, .Sshﬁ%?gggn f'ffﬁf)'r.” ne, CQL?’U“ML\“W“HHWH“ f§|13or
= ] 4401053-20'12261 B _ | , _ | _ 8

45 in = ; T

chlori nemvhrdhmiaesddﬁﬁﬂ]aba}ekyl or al koxy, or a group of forrrul a Vi, 50 .

VI 150 i n whi clik; BCi.sal¥yEiRBénzgrand O- is Oor 1, and

55 [ERR] is a§BGéqu?ﬂ?d Cabeiwéorbsm' ' ) G 2 012 261 B

in whi cPf© dl‘%at‘élge’tﬁaf “'a P ‘P@;ﬂ"’or benzyl, and [ERR|
s hycFro [(1 g Ia"ﬁ' o ‘f ' g&erRZ is a radical of5

formul a . {a t6§lalﬁ1sl ‘qe\fhcﬂﬂ atl (n) A corrpound according

to dai msl,Adon.p Gbo |rlg$o@5u'rdfr‘l WRRAIRHS .ea.ca{wf)fermunau
5 3. a- B N-lXBenyi)p-(Bhedgilett/ier2ykgitycioyrdpadbbdciangtaiie- 3- pr opanoi ¢ aci d, et hyl
est er1o 47. A rponepdomick medvdtiogioharompund qifomullpl statedih Cloln Kichagacterised aqvtaﬂngmdeo
(ii). SWWROEMMdaé'écordl ng to. Caima4, in Whl ch R2 is a radical of
formula 11. 6.
N-[ct- (Benzlsz) |{ERR] (phenyl )et hyl]-cis- 2 octyl cycl opr opanoocg(ﬁnam de 10

7. 'A pyocess for’ the production of a compund of fornula 1, stated in Cl%m
1, characterised by acylating a conpound of formula Xl I, [ERR] 15

15 i n winiwhich R2is tefinekbdbiovie ehitiadyaasid of fantute Xl aci d of formula X 1, 20

A- COCH

X c é

there® . 8.4A BR rmaceutical conposition conprising a conpoun

of the preceding clains, in 25 association with a pharnaceuticall y
~accept allwhictialidks akfindd aoRé, bt Freactive derivative thereof.

25 9. A 60rﬁpphamhcelftucalngmmmorm‘onﬁhammompmmdBfa‘nwpnmeaea@ccmmg claims, in
ant i - 28 hespddion witina pharrergeitically Pecppializpilbentonqaprienh) esty' s Stationery Officegs by
Croydon Brihtoregureshiiyrge eiCkinseide 7 F tigatar aneathrrasrietoiaagsm publ i shed by The
Patent Office, 25 Southanpton Buildings, London, WC2A | AY, from whi ch

COp| €s I’Ta'y be ObJﬂl’ﬂl’ Qrng ‘Majesty’s Stationery Office, by Croydon Printing Comp Limited, Croydon Surruy 1982.
Published by The Patent Office, 25 Southampton Buildings, London wcaa 1AY from which copies may be obtained

any oR®

O in which Ais as defined above, or a-reactid)\(g derivative
f

N -



