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WO 2006/010445 PCT/EP2005/007292 TRI'VI AGONISTS
FORMULATIONS CONTAINING HEM AND USES THEREOF The

present invention relates to ricinoleic acid derivatives with agonistic

0t vitysipMards the vanilloid receptor type-1. 5 BACKGROUNR-©EpTdi07292
INVENTION The vanilloid receptor type | (VR.1 or TRPVI) belongs to the
wide family of transient receptor potential cationic channels (TRPV) with

siyjianst MeoRISTOMFR VRRVATNEohsorhOTRENIehavae! thakisL  AND

presently known to be activated by some natural products, capsaicin and
re8iRiS atBMIRIEG 10 the most known and studied (Sterner and Szallasi,
Trends Pharmacol. Sci. 1999, 20, 459-465). Its is to date recognized that,
while other TRPV channels, such as TRPV2, TRPV3 and TRPV4 (also

known agy YRLIKE (VRI IR t‘}'é?lale?retéoﬁbﬁﬂ@?élensc{wdtoderlvatwes with
mechanical, osmotic or thermal stimuli and are in. principle evenly

digtriited ucthetvayious dsshes afitain malspthh HPBM 1 specifically acts
as a molecular integrator of pain stimulation induced, for instance, by

heat, pr&d@ﬁﬁﬂi@@éﬁébl@%ﬁ‘l@aﬂﬂ‘@ i F@Péxpressed in peripheral
sensory type C and A6 flbre tho rmacol .
2002, 23; 183" ‘T@‘lgj Fii"i%ﬁ %t d@% ?rransg ?Pprra]tlncell} %/otga e wide
pr@a‘fﬁﬂ}h?f @ﬁlﬂ%&qgﬁﬁ\é{ ipREktal ReFFERUhARAIRPRISHION Bh six trans-
"thermal” or "inflammatory” pain (Caterina et al., Science 2000, 288,
30heR R aDavisretals, NRHBE 12600 405; mmvl)amthéﬂmumqyesenﬂy known
suggested that TRPVI is mvolved also in intestina| mflammatory isorders

(Ynaﬁ&oac&vatemcé?maw PFeYECiBAPFHIGI A RS HREais R being
ﬁl%%{'pk% Fgﬁmﬁ&l go t&%é% A68andecakingontinense and; se;

pa ologlc ung an ang, Pum Pharmacol. Ther. 2002, 15,

331593§8POTRWH&@P%@W@W@|a&ﬁe&eﬁdigﬁmdr’twdtmlﬁqﬂ|6®thdh @R®Mrohannels,
of urinary bladder function (Birder et al., 2 Nat. Neurosci. 2002, 5

8568609 5aricRR Ve BRI bf sdird el Brhstielty, known as “VRl like (VRL)

receptors™), are solely responsive to mechanical, osmotic or thermal stimuli

and are in principle evenly distributed in the various tissues of mammals,
TRPV1 specifically acts as a molecular integrator of pain stimulation induced,
for instance, by heat, protons and vegetable toxins and is mainly expressed in
peripheral sensory type C and A8 fibres (Gunthorpe et al., Trends Pharmacol.
Seci. 2002, 23, 183-191).

VR1-Knockout studies on transgenic mice univocally proved the role of
TRPV1 in partial perception and transmission of “thermal” or “inflammatory”
pain (Caterina et al., Science 2000, 288, 306-313; Davis et al., Nature 2000,
405, 183-187). Other studies suggested that TRPVI1 is involved also in
intestinal inflammatory disorders (Yiangou et al.,, Lancet 2001, 357,
1338-1339), neuropatic pain (Walker et al., J. Pharmacol. Exp. Ther. 2003,
304, 56-62), fecal incontinence and pathological cough (Chung and Chang,
Pulm. Pharmacol. Ther. 2002, 15, 335-338). TRPV1 apparently plays a

fundamental role also in the control of urinary bladder function (Birder et al.,
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body temperature, food intake, energy expenditure, and movement (Di

Marzo et at., Eur. J Pharmacol. 2001, 420, 123-131). Neurons expressing

TPRV 1 receptors can be desensitised immediately 5 after activation by

some agonists, such as capsaicin. From the practical point of view, the

starting burning sensation due to the agoaist action is overcome by a

paradox effect. VR1 tachyphylaxis can also account for other medicjnal . .
#6:9[; L\BILastlclty,

Nagidigy/qusdricdfor capsichOIn e Be ppercQuEP AL th & GERRA
boggt ergntn[%etlﬁﬁd}% %b@iﬁ{ﬁﬂ@t‘%ﬁé%z %%Pg%%ﬁlﬂ&r ée gfﬁqﬂgtﬁ?\%‘%%lﬁeﬁ Etol)i[llglarzo

again amate excitotoxicity. d its"analogue resinifer

et &€ gligp ysed,in-he eatroent eburinary.ingentinence (wherein nerve ends
characterized by the presence of VR participate in the transmission of the

bladdenemptyirngmefieny WRR®as capgditin synttetic derivatises] themediately
most known being olvanil, have been patented as oral analgesics. The 15
altphaehaesiRre A1 ntRISRy 38 ORbRVEICBNT SIARSRILIN- ifterastEiREAetical point
fdevelo%[*rnen_t%%l;.mor otent TRPV .1 a%on_isﬁs. &{IFSCLOSURE OF THE
T KZENTIOR THEEoRIIGINGS BF EHE VENTo P hate RS R Belieraic come

by{%(?%#&‘d@% OrRRL X101 42ch ﬂ_}lfl&g%gn(glgg i wihigh %Jlee'iﬁ%g%ﬁadicinal

ydrogen atoms, a zr-bond, oxygen or methylene; R2 is a C6-
effaptkodasyiatkyd residueiRaiis Myaregemni B-hydsexyetbytar 3santisoetbyl-known

R2 is preferably phenyl, benzyi or phenethyl and R3 is preferably 3

anti-emetic and anti-inflammatory effects and the neuroprotective effect
against glutamate excitotoxicity. Capsaicin and its analogue resiniferotoxin
are also used in the treatment of urinary incontinence (wherein nerve ends
characterized by the presence of VR participate in the transmission of the
bladder emptying reflex), whereas capsaicin synthetic derivatives, the most
known being olvanil, have been patented as oral analgesics. The
pharmaceutical industry is, however, still remarkably interested in the
development of more potent TRPV1 agonists.

DISCLOSURE OF THE INVENTION

The compounds of the invention have the following general formula (I)

/ﬁ\
R; o) X 5
5 N
" H R3
O/
N
U]

X represents two hydrogen atoms, a n-bond, oxygen or methylene;
R2 is a C4-Cy, aryl or arylalkyl residue;
R3 is hydrogen, 2-hydroxyethyl or 2-aminoethyl.

R2 is preferably phenyl, benzyl or phenethyl and R3 is preferably



hydrogen. These compounds are potent TPVRI agonists and are therefore
useful for the treatment of pain or urinary incontinence or intestinal
inflammatory disorders. The present invention also relates to
pharmaceutical compositions 5 comprising the compounds of formula (1)
as active principles in effective amount. The compounds of the invention
can be in racemic or enantiomerically pure form, more preferably 12R.
hy#ke&dhfiguration of the double bond can be E or Z, more preferably Z.

The present invention also include macologically, acceptable salts o

the RSN BT (0 TH U ABUBS O ReHEGH e B for
thSHUNESERS fYEX YN Rlen Ay QHEBHREMENAS feRATie eSS disorders.

other reagents and starting” materials can be chosen in order to obtain

otheThempetsgs offoomuidm ()aldccarelingdo tbe pihaplast sytita¢ticompositions

approach, the compounds of the invention are prepared from ricinoleic

5 copmdiviagibeniniae cascsraingtasiendims BctigeSutirrdes O eoiiyXamount.

iSH,ll:|hOHOHO O 1!1\),(0 RO N/O,XO IlIOR2IH . .
e compounds of the invention can be in racemic or enantiomerically

pure form, more preferably 12R. The configuration of the double bond can be
E or Z, more preferably Z. The present invention also includes
pharmacologically acceptable salts of the compounds of formula (I).

10 The compounds of the invention can be synthesised for example
through the methods reported hereinbelow; other reagents and starting
materials can be chosen in order to obtain other compounds of formula (I).

According to the simplest synthetic approach, the compounds of the

invention are prepared from ricinoleic acid vanillammide, according to Scheme 1.

15 Scheme 1
OH
O OH o
5 7 ” I 5 7 {‘11 “““““““““ >
OH o
O\ O

Ricinoleic acid vanillamide, prepared according to the literature, is

optionally subjected to cyclopropanation or epoxidation and the resulting
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OOH O ORAO X O Js N H R3 Ricinoleic acid vanillamide, prepared
according to the literature, is optionally subjected to cyclopropanation or
epoxidation and the resulting 4 intermediate is esterified with an
appropriate acylating agent. Activate carboxylic acids derivatives suitable
for the esterification are acid halides, exdecially chlorides, as well as
mixed anhydrides or adducts with carbodiimide, according to the methods,

INtRABRAMLH thdsarestrid ldefer Bitthe B pARDROBTAXT of BYAEMIIaARARL.  Activate
car, eg I%f?c'ia%‘ij 3 .e(gburel"\r/]ﬂ%/i Sgslegﬂ\l/t%glehylg#()lﬁ”sl?detsq Iit_ICBQ?O%O%QF?L)O&%IF%&“des’
hy Xy erlvatlve, wnich i1Is an o jeCtO theé presen iInvention. esireq,

exReiRNSNoli Rysixy! can be gubsaauante etherified vith anamineatb  with
or a hydroxyethyl residue. Alternatively, the intermediates useful for the

carhdhiesid @f the dkdie@mipotidsof thedsrdsemtvinvantibn can bElebtadned of the
also starting from trichloroethanol ricinoleate according to Scheme 2.

pagchepdieyd Oof Rz Gasitlenge13530dUECAL3 scg%@qqzl@lﬂz osslestively

hygr(l){ylglegl?o %ive the corresponding hydroxy derivative, which is an object of
the present invention. If desired, the phenolic hydroxyl can be subsequently
etherified with an aminoethyl or a hydroxyethyl residue.

Alternatively, the intermediates useful for the synthesis of the
compounds of the present invention can be obtained also starting from

trichloroethanol ricinoleate according to Scheme 2.

Scheme 2

Trichloroethanol ricinoleate, prepared according to the literature, is
acylated at the 12 position with an activated carboxylic acid, similarly to what
reported above. The trichloroethyl ester is then selectively hydrolysed to give
[2-acylricinoleic acid which 1is subsequently converted to amide by
condensation with vanillamine.

The same methods can be successfully applied to the 7rans and 12-S
isomers, or to the saturated analogous of natural ricinoleic acid.

The biological activity of the products of the invention was measured



Trichloroethanol ricinoleate, prepared according to the literature, is 15
acylated at the 12 position with an activated carboxylic acid, similarly to

what reported above. The trichloroethyl ester is then selectively

kusisodyraclie give 12-acylricinoleic acid which is subsequentb/aesyesiad oz

to amide by condensation with vanillamines The same methods can be
successfully applied to the trans and 12-S 20 isomers, or to the saturated
apslageus #hnataral fisimoleic acid. The biological activity of the products

of the invention was measured WO 2006/010445 PCT/EP2005/007292 5

both in Vitro andvitreivefatieoh tigrocetiyprwidheadofapoutriSI0f formbtd 1) was
on TRPV1 was studied by measuring the cancentratjon of intracellula .
A PRS2 TG BRSSO RARFA PR Ll TEK-293

CRRASRUALON LS PrESERER AT A DN UNYEIMRR LRKERESHRR the presence
maximum reference Value (Hayes et al.,”Pain 2000,88,205-215). The

regults ave ikapareciinwae takewing tabmdxihahie kfpfeesd valuesHayes et al.,
TEVR1 in DMSO and methanol Structure DMSO methanol Capsaicin

8 Byip. 20 ) FH A -Eompbimir stk arsprpostad tyiherfpalaramptablesl

10.18 7 .Com of exa Ieé (%&Xa .890.16 9.540,11
Compotht 51 LXBGI 9 S168010) & B80! CUNpa sy BRI L2 o
PECsy PECs,
Structure DMSO methanol
Capsaicin

8§27+0.15 | 839+0.18

Compound of example 15

Acetyl rinvanil
9.99+0.14 | 10.18+0.17
Compound of example 2 and example 6

9.89+0.16 | 9.54+0.11

Compound of example 9
9.92+0.14 | 9.80+0.10

Compound of example 12

o
/lLo 0
\/\/\/K/;\/\/\/\)L oM
ﬁ/\lg/\/ e
Aoy |930£0.19 | 9.40+0.18
Compound prepared according to Appendino et
al., J. Med. Chem. 2002, 45, 3739-3745
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AO 0 Ome 1l oN 9.30 0.19 9.40 0.18 Compound prepared according to
Appendino et al., J. Med. Chem. 2002, 45, 3739-3745 WO 2006/010445
PCT/EP2005/007292 6 The activity of the compound of example 2 was

eeralaied in rats through the in vivo test of induced uringh gpa00s/007292
incontinence. Sprague Dawley rats (250 t H0 g) were anaesthetized with
chloral hydrate. The urinary bladder was opened through an incision

along the, & ahdamesrmedignlinousndiheadipese tisayaperaundingdtia rats
urethra and ureters was removed. The proximal urethra was then tied up
withomginitab sorbable surdend wedaek toaste e pHitiahaeethral obstruction.

After 8 weeks, alteration of blzdder functio alg%:ﬁv%as observed and th

cystomeRiephtert Wiis Hiteréer the ntifntser neferetAs6u Bl ghloral
PRvNEHRTvRereantyl 2000 HesBEOh Ry IRG.GARAPUAS I UG the

2, the compound prepared according to Appendino ét al. and

resifdieratonindaihenefesadcestanipodeverasolubitiseciingthiznaltidra and
instilled in the bladder at the concentration of 50 nM. The instillation
|aBRSETS0iiR: LRmGethis kit arEnatu SR iFamp dor theisdifke Wagvith non-
turned. off.. After incubation, the bladder emptied of any medi ept_
TRPSEHAENE PHEATHD AT SO AL e DH ARy © weeks

ingieasfln JreyinmakerahRipatians Rekhosiavasd ahseveddnsnandiaatedtiern
operated animals. On the contrary, in animals treated with the compound

ofwtiedhventich eandmitr eSiniferotoxipehd ountmenghaniistlenly increased.
remained similar to that of non-operated animals. Very low activity 20 was

also obS¥hBE BB P RRUEPDPRPPE RS ORRIE Friheqmeefgrepared
CXORIIMG' A ALBRRARR 16 11° IQUONIIBRIGRin TRNG A TIGBHIPHLBAREd were

minctions
solubilised in ethanol and instilled in the bladder at the concentration of 50 nM.

The instillation lasted 30 min: during this period the infusion pump for the saline
was turned off. After incubation, the bladder was emptied of any medicament
solution, then the infusion pump was turned on again.

A significant increase in the number of minctions per hour was
observed in non treated operated animals. On the contrary, in animals treated
with the compound of the invention and with resiniferotoxin the number of
minctions remained similar to that of non-operated animals. Very low activity
was also observed also for the product of Appendino et al.

The results of the experiment are reported in the following table 2.

Table 2
Treatment N° of minctions per hour
Healthy rats (ethanol) 18+2
Operated rats (ethanol) 302
Compound of example 2 19£2
Compound according to Appendino et al. |25+ 3
Resiniferotoxin 17+£2
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Healthy rats (ethanol) 18 2 Operated rats (ethanol) 30 2 Compound of
example 219 2 Compound according to Appending et al. 12:53
Resiniferotoxin 17 2 WO 2006/010445 PCT/EP2005/007292 7 As potent

agPnisie@idhe TPRVI receptor, compounds (1) can be usedpifrie005/007292
treatment of urinary incontinence, in the relfef of neuropatic pain and in
the therapy of inflammatory intestinal disorders. The invention also relates

to pharmaceuical £oMPAsiens CaMRIBINGEpRMPosRGH (RN (1) can be used
combination with suitable carriers or diluents. The pharmaceutical ]
comipesitionmehthef mmieatipmcan tiecadeiinistesas inboghedifiapsist pain and in
administration routes, for example through the oral, rectal, intravenous,

irfthgrHRsEa O ISUHTHRAKIY, TFSted 4SOt or
intracerelyoyepUiGHIaT FeulG  Riable sRKstR BHRIACLaN I GRS prising

10 comprise oﬁ/s, propylene or ethy eng glycol, physiological solution,

elhanpburage@bleinilsanmbisanmpylvinyristatetde odrrisolvents diluents. The
commonly used for the preparation injectable solutions. To prepare

injéetbie fotialatomp esetisompoubes ST ¢RBLINE ABN Rarf i pEssRi dhrough
suspended or_emulsified in aqueous solvents, such 15 physiglogjcal

8l 'ﬁﬁ%%agmfété?%?%oﬁ-ﬁ?féo g rsof\:/}éani{lspus%cﬁﬁarg%eta 8Ie %{I%?, rectal,
saflrated synthetsalycetidas: esteimefdangoshain aliphaticcAcidsepidural  or
propylene glycol. The formulations can also include conventional

exaipigriebsuchrasi solubilining .agenitshisotomidagefits, suspéshlingformulations
agents, emulsifiers, stabilizing agents and preservatives. 20 For the

topRIADEISE, Fe.CORBBIAE B HENHRShEBRChn BYRAAALERL SAW iRty neghanol,
Ségné%%%s\%ahe%gg alrér@ar%% .ng?%gséﬂoﬂtﬁgh&'ﬁ%ﬁﬂi%&%ﬂ?y used for
; pain caused by post-herpetic neuralgia, diabetic
the preparation injectable solutions.

To prepare injectable formulations the compounds of the invention can
be dissolved, suspended or emulsified in aqueous solvents, such as
physiological solution, 5% dextrose, or non-aqueous solvents such as
vegetable oil, saturated synthetic glycerides, esters of long-chain aliphatic
acids or propylene glycol. The formulations can also include conventional
excipients, such as solubilizing agents, isotonic agents, suspending agents,
emulsifiers, stabilizing agents and preservatives.

For the topical use, the compounds of the invention can be formulated
as creams or ointments.

The pharmaceutical composition of the invention can be used:

- to alleviate pain caused by post-herpetic neuralgia, diabetic
neuropathy, post-mastectomy syndrome, sympathetic reflex dystrophy,
trigeminal neuralgia, oral neuropathic pain, osteoarthritis, rheumatoid arthritis,
fibromialgia, Guillain-Barré syndrome;

- to alleviate non-treatable pain caused by bilateral peripheral

neuropatia;
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neuropathy, post-mastectomy syndrome, sympathetic reflex dystrophy,
25 trigeminal neuralgia, oral neuropathic pain, osteoarthritis, rheumatoid
arthritis, fibromialgia, Guillain-Barr syndrome; to alleviate non-treatable

RNWaWsadsby bilateral peripheral neuropatia; WO 2006/0184#8r2005/007292
PCT/EP2005/007292 8 - to alleviate itching caused by psoriasis,

hemodialysis, aquagenic itching, vulvar vestibulitis, notalgia paresthetica,

brachioradial Ighingse tQdRAL ClURIELNGRAGENG T FRINIHE MARAMAIRN300a genic
allergic rhinitis (as Intranasal drops); 5 e: to treat bladder hypersensibility
ofiishing), deliugovdyfiaitailexiaitdgidniablddeerss duidnprifiel itching;
compounds of the present invention have potent analgesic effect and |
potentiat AMHIHTRARIAEIRI BRERAC i HE AR PGS QFida PToPHUBIToRAnitis (as
con%%inin%tgem an be used to alleviate or treat acute or chronic 10

infIahAfe &ryrBBF’ ; inflammation and urgency incontinence. The

compounds efdhe inyention s fadisesin shesfarm d-phanasplagioadyia (as
acceptable salts, alone or in appropriate combination, optionally in
admizhleeldeithsothépagtive ingredients. The dose of the compounds of the

invention varies depending on the 15 conditions and weight of the patient

severity DRSNS RE RS RTHERF TBMRI LG PStPaRGHPS ABAARESIC effect
ggg@i%%r&ﬁ%?agmﬁlgﬁ%&t&g B¥Ehe eXRRH tﬁ'@m?niaoeﬂaemgomlams

I range from 0.1 g to 100 mg/kg, preferably from 1 g to 10

mghkadstien d hehpigparationcamdiel adminiHterade assingtaor sepeated chronic
dose. The compo=unds percentages in the compositions 20 can range
fronileroneiowy 1R9R.hy fleire pafapdoNSrasY OB #F196 on the

o IR SRR SIS U fom
pharmacologically acceptable salts, alone or in appropriate combination,
optionally in admixture with other active ingredients.

The dose of the compounds of the invention varies depending on the
conditions and weight of the patient, severity of the disease, pharmaceutical
form, administration route and duration, and can be established by the expert
clinician. In principle, the dose will range from 0.1 ug to 100 mg/kg,
preferably from 1 pg to 100 mg/kg/die. The preparation can be administered
as single or repeated dose. The compounds percentages in the compositions
can range from 0.0001 to 10% by weight, preferably from 0.0001 to 1% on the
composition weight.

The following examples illustrate the invention in greater detail.

EXAMPLE I - 12,4'-Diphenylacetyl rinvanil

A solution of 1.56 g of rinvanil (3.6 mmol) in toluene (20 ml) is added
with 2 eqmol of phenylacetic acid (1.0 g, 7.2 mmol), 2 eqmol of
dicyclohexylcarbodiimide (1.45 g, 7.2 mmol) and 1 eqmol of DMAP (440 mg,

3.6 mmol). The reaction is left under stirring at room temperature and

monitored by TLC (6:4 petroleum ether/ethyl acetate Rfp= 0.31; Rfa= 0.60).
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A solution of 1.56 g of rinvanil (3.6 mmol) in toluene (20 ml) is added 25
with 2 egmol of phenylacetic acid (1.0 g, 7.2 mmol), 2 egmol of
dicyclohexylcarbodiimide (1.45 g, 7.2 mmol) and 1 egmol of DMAP (440

06,200 190m91). The reaction is left under stirring at room terpperapuisss afsos
monitored by TLC (6:4 petroleum ether/ethyl acetate Rfp= 0.31; Rfa 0.60).

WO 2006/010445 PCT/EP2005/007292 9 After 3 hours the mixture is

filtered d%nﬂot&% scﬁé"itﬂ%i?u%aﬂofﬁ[%%@ﬁanﬁ‘?hée%’i'y%%gfél%‘?égd;re%ﬁe&fﬂ The

I
be used as such for the subsequent step or recovered by co

chegiatogeapby chh-BiME (00MHzs GREIR) 6 SbsehbédimidOdi)ecovered
6.93(d, J=7.9 5Hz, 1H), 6.85 (d, J = 2.0 11z, IH), 6,80 (dd, J = 7.9, 2.0
Hby xoiynssditbrmeitagyapiua (m, IH), 5.29 (m, IH), 4.87 (quint, J = 6.0 Hz,

11-1), 4,38 (d, J.= 2 ( , 37445, 3 8 )y —
2.29(t, ﬁf%ﬁ?ﬁ)@%%ﬁm ﬁ?z.aﬂ(ﬁfﬁﬂ@& éﬁg%@):’ =79
1582 (maghy).e%-28, (prm), oL 31 6%5)}12;.@@8 torit.=d £9. 5 zpdH) P 5.86 (br s,
F3CNMR (75 MHz, CDCI3); 175.5 (s), 173.9(s), 149.3 (s), 147.6 (3),
1341, (53482 11(), 53004({s), 1128.8.6d)(d@Bi {df, A D7HZ(A)HD24.28dl)l, = 5.8
120.8 gg 114.4 (d), 110.8édés, 74.8 (d) 56.053, 43.5 (té 41.8 (2 36.9 (1),
3318, (3H B B $ 8i(s28 )P 36 & (1§ B A8 i 527ty 38 6¥), 234 Hy-258, 2.20
() 14.2 {).15 CILMS:670(M+H) RLEI.(12+P invan;
The iﬁdﬂﬁ%—’d% en%d%%#ﬁ\% 3% ﬁ?méf,gga@ﬂnéé[e )ezbgm& t.21
I igﬁiiﬁ?glg% ipeighieramethans(£0 ml) and treated with 5 eqgmol of

lidi

pyrrolidine (1.52 ml, 1.30 g, 18.0 mmol). The reaction. is magnetically
stirred 20 @ 0dR (@M PpdRanire BedsndritofeEhy B (634 Petbolelin 147.6 (s),

Ot (o SadeigaRs SN 1284 e Tl ot s () 1208
drélﬁj, (Nﬁ%?@,)’1fi'tﬁ%e€d§‘“¢4?&’§®9f§éﬁ%ﬂ94§%faﬁjdyﬁés(aeféféﬁﬂ By, 33.5 (1),
colun chromatography (37 g o

31.8 (1), 29.5 (1), 29.3 (t), 28.18 (1), 27.4 (1), 25.8 (1), 25.2 (1), 22.6 (1), 14.2

(@-
| CI-MS: 670(M-+H)".

EXAMPLE II - 12-Phenylacetyl rinvanil

The crude 12,4'-diphenylacetyl rinvanil (3.6 mmol, calculated) of
example I is dissolved in dichloromethane (20 ml) and treated with 5 eqmol of
pyrrolidine (1.52 ml, 1.30 g, 18.0 mmol). The reaction is magnetically stirred
at room temperature and monitored by TLC (6:4 petroleum ether/ethyl acetate
Rfp=0.8; Rfa=0.5). After 3 hours the reaction is worked up by washing with
2N H,SO, and brine. The organic phase is dried (Na,SO,), filtered and
evaporated and the residue is purified by column chromatography (37 g of
silica gel, packed with 7:3 petroleum ether/ethyl acetate and eluted with 6:4,
4:6; fractions of about 20 ml are collected). 1.6 g (80%) of phenylacetyl
rinvanil is obtained. The compound is an oil at room temperature, but in the
freezer solidifies to a white powder.

I'H NMR (300 MHz, CDCl,): & 7.26 (m, 5 H), 6.85 (d, I = 7.9 Hz, 1H),
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silica gel, packed with 7:3 petroleum ether/ethyl acetate and eluted with
6:4, 25 4:6; fractions of about 20 ml are collected). 1.6 g (80%) of
phenylacetyl rinvanil is obtained. The compound is an oil at room

{eoRREAHIAs but in the freezer solidifies to a white powder. FHENRb (ORI 7202
MHz, CDCI3): 8 7.26 (m, 5 H), 6.85 (d, J =19 Hz, IH), WO 2006/010445
PC /EE2005/007292 10 6.80 (d, J = 2.0 Hz, 111), 6.74 (dd, J = 7.9, 2.0

Hé 86190562 06 111,60 7Y $a 134 754D GdH) 15,22 (9. (s 48D, 5.65
314 d,J §7

(quint, J='6.0 Fiz, 1 H), 5.8 Hz, 2H), 3.86 (s, 3H), 3.57 (s, 2iI);

2.08 @1 BB SA1T6, I8)7 4. I‘VZIHL QBI{my .28 ) qhie3, (ms 2 1) H, 50Hm 4. 34 (d, J
2H)127(brm]§120 (brm I%085 brt, 5J=7.1Hz, 3%13CNMR (75
MFLS- S DI B 17805 (57161 71), 286 6 AU 2o fsf L k5414 Hz),

48 A ] S S AR o

(dj 130,946)3106.1 (d), 74.6 (d), 56. 3 (q), 43.8 (1), 43.4 (1), 41.9 10
(t)366éé£1 31.8 (1), 29.1 (1), 27.2 (t), 25.9 (1), 25.3 (1), 22.6 (1), 13.9 (q).
CI-MS: B52-(NMR) 7 = X DN s 2" W’ZW{H)th?@e&k@ﬂ)ndlﬁéléa&e)B 15616 (5),

(o S 2 B i oo (P 04 D, 2 (. 129.3
i e R Oy (R R G U A RO
1.234% Thg rewlyngimmmm(mameﬁic@im SEred @), rdong @MpEAue, 41.9

and the reaction is monitored by TLC (8:2 hexane/hetyl acetate Rfp=

0.612; 301 6<10.4633. 1 Ateld 1B nbivs theTibu ke Biketed dhd BetsOivelt- B (9)-
20 evap%gf\é}&. gﬁ%/ glgré%;ie is purified by filtration on silica gel, us_lng_9 1.
petroleu v/ é as the eluent. 4.3 g of product (quantitative
{ée'g&?fgagglmﬂ'iﬁ“\@ (508 Mtdzoh B Poetiyd riEBh Addtém, 1H), 4.73
3 g of ricinoleic acid (M.W.=298.47; 10.07 mmol) are dissolved in
30 ml of toluene, added with 2 eqmol of trichloroethanol (M.W.=149.40;
20.14 mmol; 3.0 g; d=1.55; 1.9 ml), 1 egmol of dicyclohexylcarbodiimide
(M.W.= 202; 10.07 mmol; 2.0 g) and 1 eqmol of DMAP (M.W.= 122; 10.07
mmol; 1.23 g). The resulting mixture is magnetically stirred at room
temperature and the reaction is monitored by TLC (8:2 hexane/hetyl acetate
Rfp= 0.14; Rfa= 0.53). After 18 hours the mixture is filtered and the solvent is
evaporated off. The crude is purified by filtration on silica gel, using 9:1
petroleum ether/ethyl acetate as the eluent. 4.3 g of product (quantitative
yield) are obtained.
'"H NMR (300 MHz): & 5.53 (m, 1H), 5.41 (m, 1H), 4.73 (s, 2H), 3.60
(brt, J = 6.0 Hz, 1H), 2.44 (t, J =7.4 Hz, 2H), 2.20 (t, J = 6,3 Hz, 2H), 2.03
(m, 2H), about 1.68 (m, 2 H), about 1.20 (br m, 20H), 0.87 (br t, J = 7.1 Hz,
3H).
EXAMPLE IV - 2°,2°,2’-Trichloroethyl 12-phenylacetyl ricinoleate
4.3 g of 2°,2’,2’-trichloroethyl ricinoleate (10.7 mmol) are dissolved in
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(brt, J=6.0 Hz, 1H), 2.44 (t, J =7.4 Hz, 2H), 2.20 (t, 3 = 6,3 Hz, 2H), 2.03
25 (m, 2H), about 1.68 (rn, 2 H), about 1.20 (br in, 20H), 0.87 (brt,J=7.1
Hz, 3H). EXAMPLE IV - 2',2',2"- I'richioroethyl 12-phenylacetyl ricinoleate

43 e/ eds2 -trichloroethyl ricinoleate (10.7 rmn.ol) are dissQNagh4io¥NSr202
2006/010445 PCT/EP2005/007292 11 30yml of toluene and added with

2.5 egmol of phenylacetic acid. (3.4 g, 25.2 minol), 2.5 egmol of
?dngea%wt%ﬂigﬁgim@%@@dgv%ﬁ@ﬂmarﬁeﬂ k- SeemAketEMARIY B4 ¢,

d

g, 15.0 mm.o e mixture is stirred at room temperaturé and the
redctiomisdnoiidreghint DEG {auinine yietroteodiimhieth ¢ éthy| A6ctatemol) and
8:2, Rfp=0.50; Rfa=0.76). After 30 minutes dic¥clohe>_<ylurea.is filetered

off Andame 5N eRMAR dpetated loritoemalh al RrudEXficH s stirred at room

subsequently purified by column chromatography (3 f mina ge
B R P BthaRe hSTRIE &S R ef B P C) IR Berroteu
Predustareiobiained(84%6). 10AAHNMKR (3eGMbZI6THC ke 7.26 (Muinutes

SH), 5.41 {m, 1H), 5.29 (m, 1H), 4.86 (quint, 3 = 6.0 Hz, 1H), 4.73 (s, 2H),
3 &8 y(s] ctdkydutba(ly filSter6dDoFzaHIhe. 26 (it vaperare bl 1o68btain a

(m, 2 H), 1.51 (in, 2H), about 1.29 (br m), about 1.21 (br m), 0.86 (brt,.] =
7arvie. SR e VB PEeQreR Y P RERYISEe R %%8‘%%‘2%%%@!.4%5 g of
m of 2.2 201 ] -phe iCci reyli '
R SN (e e i o

agivigtethaingra@veeh e des Eyong stirring, and the reaction is monitored
by TLC gpetroleum ether/ethyl acetate 8:2; Rfp=0.69; Rfa=0.36). After 18
ins the MIkOIMR (ReredHrogh CBiked wWadhitEwiH ktiyf Adétatd g 5.29 (m,

R S A O S - 0
m¢pofpypaiviett 1.21 (br m), 0.86 (br t, J = 7.1 Hz, 3H).
EXAMPLE V - 12-Phenylacetyl ricinoleic acid
4.6 g (8.4 mmol) of 2°,2°,2’-trichloroethyl 12-phenylacetyl ricinoleate
are dissolved in 40 ml of a 1:1 acetic acid/MeOH solution, then added with
4.6 g of activated zinc powder under strong stirring, and the reaction is
monitored by TLC (petroleum ether/ethyl acetate 8:2; Rfp=0.69; Rfa=0.36).
After 18 hrs the mixture is filtered through Celite, washing with ethyl acetate.
The filtrate is concentrated, washed with water and with a sodium bicarbonate
saturated solution, then dried over sodium sulphate, filtered and evaporated.
The crude is purified by column chromatography (60 g of silica gel, 95:5
petroleum ether-ethyl acetate, fractions: about 20 ml). 1.85 mg of product
(53%) are obtained.
'"H NMR (300 MHz): & 7.25 (m, 5H), 5.41 (m, 1H), 5.26 (m, 1H), 4.86
(quint, J = 6.0 Hz, 1H), 3.58 (s, 2H), 2.34 (t, J = 6.0 Hz, 2H), 2.28 (br t, J =
6.7 Hz, 2H), 1.97 (m, 2H), 1.62 (m, 2 H), 1.51 (m, 2H), about 1.29 (br m),
about 1.21 (br m), 0.86 (brt, J = 7.1 Hz, 3H).




10

15

20

25

(53%) are obtained. 25 iH 1VMR (300 MHz): 6 7.25 (m, 5H), 5.41 (in, 1H),
5.26 (m, 1H), 4.86 (quint, J =6.0 Hz, 111), 3.58 (s, 2H), 2.34 (t, 3=6.0

Hz, 2H), 2.28 (brt, J 6.7 Hz, 2H), 1.97 (m, 2H), 1.62 (m, 2 H), 1.51 (in,
Rid):z2@beulds29 (br m), about 1.21 (br m), 0.86 (br t, 5 = 7.1 5z 353 W 292
2006/010445 PCT/EP2005/007292 12 EXAMPLE VI -- 12-Pheuylacetyl
rinvanil 1.85 g of 12-phenylacetyl ricinoleie acid are dissolved (4.4 mmol)

in 15m ichiqremethane ith 2.egmol of van.illamine
hydroch%?%é%%é@ﬁrﬁg? 43%?%8&?%%%%%%%?(2.45 ml, 1.78 g, 5

17.6 mmofsapdok.2 2gmet phpetyphaspbosic arit (2696dREIH,/salYtoh,mmol) in
3.4 ml, 1.68 g, 5.28 mmol). The reaction is left under stirring at room

tehiperatué anl ribiiterenBihTIC pord: miped FillRfA=0BTY! AfterZpidamine
the solventis ev ated off gnd the crude is purjfie lu

et AR R o A i o A e WP R R
agetafenfractionsdlq Qb%'%hi?& k- g@ﬁft}%%gﬂﬁbﬁcf ugthar psdiedsbyH solution,
filtration through alumina (6:4 to 4.6 pétroleum ether/ethyl acetate). 512

mg).6f phienyieeepyl drid@aniharel ) obfainad {26%). EXKMPLEd% stirring at room
2',2',2'-Trichloroethyl 12-benzoyl ricinoleate 200 mg of 2',2',2'-trichloroethyl
Q@rs the

ridFBREAAE A oL manEsredy 16 Aty HETAET B D A of Aiss
d i | ' j W.= A2: 0.
I T g T e Y

mgp(aigd d e gineh ofeDMAR: (Mith 122 1fst8cAbuimah&fethg). dheanixtiRtions:

is stirred at room temperature and the reaction is monitored by TLC (95:5
hesang/2thyl Dcdizaredrigs Di0bermE02) bxidiztiontbres ghalnmpiaa (6:4

equivalent of benzoic acid, dicyciohexylc diimide.and DMAP i5 added..
B ARnBTERGIE, RO G ls JoEPu RFRIHAL HOUp are
Stgﬂ@hgm’ﬁm xylurea is filtered and the filtrate is evaporated. The

crude is purified by column
EXAMPLE VII - 2°,2°,2°-Trichloroethyl 12-benzoyl ricinoleate

200 mg of 2°,2°,2°-trichloroethyl ricinoleate (M.W.=429.85;

0.46 mmol) are dissolved in 2 ml of toluene and added with 1 eqmol of
benzoic acid (M.W.= 122.12; 046 mmol, 56 mg), 1 eqmol of
dicyclohexylcarbodiimide (M.W.=206.33; 0.46 mmol, 95 mg) and 1 eqmol of
DMAP (M.W.=122.17; 0.46 mmol, 56 mg). The mixture is stirred at room
temperature and the reaction is monitored by TLC (95:5 hexane/ethyl acetate,
Rfp= 0.05; Rfa=0.32). After 30 minutes one more equivalent of benzoic acid,
dicyclohexylcarbodiimide and DMAP is added. Even if the reaction is not
complete, it is worked up after further 18 hours stirring: dicyclohexylurea is
filtered and the filtrate is evaporated. The crude is purified by column
chromatography (5 g of silica gel, 95:5 hexane/ethyl acetate, fractions of
about 5 ml were collected). 195 mg of product are obtained (79%).

'H NMR (300 MHz): & 8.03 (Bz AA"), 7.61 (Bz C), 7.52 (Bz BB"), 5.42
(m, 2H), 5.14 (quint, ] = 6.0 Hz, 1H), 4.73 (s, 2H), 3.60 (br t, ] = 6.0 Hz, 2H),

2.43 (m, 4H), 2.02 (m, 2H), about 1.64 (m, 2 H), about 1.20 (br m, 20H), 0.86
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chromatography (5 g of silica gel, 95:5 hexane/ethyl acetate, fractions of
25 about 5 ml were collected). 195 mg of product are obtained (79%). 'H
NMR (300 MHz"): 3 8.03 (Bz AA"), 7.61 (Bz C), 7.52 (Bz BB"), 5.42 (rn,

whhe@dddauint, J = 6.0 Hz, 1H), 4.73 (s, 2H), 3.60 (br t, J 5
2.43®(mf, 411), 2.02 (m., 2H), about 1.64 (grt, 2 11), about lggm&lﬁ%ﬁ&%)wz

20H), 0.86 WO 2006/010445 PCT/EP2005/007292 13 (brt, J = 7.1 i-Iz,

3H). .75, 75Mi-1z, CDCI3): 177.0 (s), 173.5 (s), 171.7 (), 156,6

(g’} Ez??.z%(’;ﬂ)%éwsx 141.6 (d), 136.8 (s), 132.7 (8), 130.2 (d), 129. 5

(d), 1293 ()vii285 (MIHE28:3x(0),)1275.(d)s 2778 (1) 51,2672 (1)(s324 36.6 (s),

(d), 120.6 (d), 5 114.9 (d), 110.9 (d), 106.1 (d), 74.6 gﬂ), 56.3 (q), 43.8 (1),
4834 @) (D1 o408, 3616 (4140 8418130 B (8 327/ %), @92(@(})23%9@)’5, 6129.3

0 g D 252 Il ot 1 Aol (ot b (A6 (@)
19,0.35 manal) gre dipsofvrdiing)mbafe di3, asetic apjdMeOitsolatiangt), 41.9

then “addéd with 200 g of activated zin¢ powder under strong stirring

a6 (ERAGN i§ (oritoted)by TR QSIS et@nafethi)a2Btat), 13.9 ().
Rfp=0.42; Rfa=0.17). After 3 hrs the mixture is filtered through celite
washing il EthyPa@date) The organic phase is concentrated, washed

with wa jum. 15, hicarbonate solution dried over sodium
sulfate, %%‘g%g@%&}%g?%ﬁo arlteléll%ilt?eorélguﬂr]fﬁgd by column
chromatagyaRbyo2:5 9 0f silicentislo S petiniausy ribRitabayt A0etwe=533.95;
fractions of about 5 ml are collected). 68 mg of product (48%) are
obtameoimal) NMRI{SOIWEINCDOLI) d 4.02 isstiaayid/ el e9lyties. then
(Bz 20Q BB, 12 (quint, J = 6.0,Hz, 1H), 3.60 (brt,.3 = 6.0

o w3t 5 AP OYS A DS MY O e b e
1,64 (04 HhARRUES 89 € 2Ok RE/E 1 dcethib HEFRH42; Rfa=0.17).
EXAMPLE IX - 12-Benzayl rinvanil
After 3 hrs the mixture is filtered through celite washing with ethyl acetate.
The organic phase is concentrated, washed with water and a sodium
bicarbonate solution, then dried over sodium sulfate, filtered and evaporated.
The residue is purified by column chromatography (2.5 g of silica gel, 95:5
petroleum ether/ethyl acetate, fractions of about 5 ml are collected). 68 mg of
product (48%) are obtained.
" NMR (300 MHz, CDCl3): & 8.02 (Bz AA"), 7.54 (Bz C), 7.43 (Bz
BB"), 5.43 (m, 2H), 5.12 (quint, J = 6.0 Hz, 1H), 3.60 (br t, J = 6.0 Hz, 2H),
2.42 (t, T = 7.4 Hz, 2H), 2.34 (1, ] = 7.4 Hz), 2.01 (m, 2H), about 1.64 (m, 4
H), about 1.26 (br m, 20H), 0.86 (br t, J = 7.1 Hz, 3H).
EXAMPLE IX - 12-Benzoyl rinvanil
60 mg of 12-benzoyl ricinoleic acid (M.W.=402.57; 0.15 mmol) are
dissolved in 2 ml of dry dichloromethane and added with 2 eqmol of
vanillamine hydrochloride (M.W.=189.64; 0.30 mmol; 56.89 mg), 8 eqmol of
TEA (M.W.=101; 1.2 mmol; 121 mg; d=0.726; 167 ul) and 3 eqmol of

polyphosphoric acid (M.W.=318.19; 0.45 mmol; 34.2 mg; 50% EtOH
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60 mg of 12-benzoyl ricinoleic acid (M.W.=402.57; 0.15 mmol) are 25
dissolved in 2 ml of dry dichloromethane and added with 2 egmol of
vanillamine hydrochloride (M.W.=189.64; 0.30 mmol; 56.89 mg), 8 egmol

oo bRAvdIbesd-=101; 1.2 mmol; 121 mg; d=0.726; 167 |) and 31)@9%0{‘?{/007292
polyphosphoric acid (M.W.318.19; 0.45 mrm)l 34.2 mg; 50% EtOH O

2006/010445 PC /EP2005/0072'32 14 soldtion, 68 I). The mixture is left
rstlrrl emperature and the I action js mon itored
I L TR R AL - AL AMEPa oppLee aad the
r%ﬁ@ﬂ%&‘i'é"%ﬂéfﬁt%i’@d?q{?t?@ ff@ngl e oYude iSRG DY AUMEIR fp—0.41
chromatography (2.5 g of silica gel, 8:2 petroleum 5 ether/ethyl acetate,

frRdtiens: alfoet 3 irﬂ)erJﬂmgreddztmlzeyIWMam _dy@son)talebbtaidatc ldrude is
NMR (300 MHz, CDC13): S 8.02 (B2 AN), 7,54 (Bz C), 7.42 (B2 BB), 6,84
(dana ied B£ofmns POrRIMaiessanty 1 b 74 fd, Sl Hgely 18y, BopEpleum

55,9 A A0 M RSB oo

7 & ehdBkadn@d . (m, 2H), about 1.64 (m, 4 H), about 1.26 (br in, 20H), 0.85
(brt,J = 7.1 Hz, 3H). EXAMPLE X - 9,10-Methyl rinvanil In a two-neck
round- boHoNMEsI(%Mﬁ@rﬁlﬂG@éh @t&@gp{ﬁ?eA49,3w4n@3@f fiowdrli2 (Bz

SR e T S SRR . o

35 and Leeamel of biscipdamethans . 2688441935 8 He,
mmol .78'g; d= 3325%{/?ml 371). 1£hlﬁeﬁso lution is st|rr\1:-\i§at 65C1tand

tu2BE phis vhersalyBteGdlid starts ta(pldeiptbip. THE 20r&atyiod. 1$ (t I =174
monitored by TLC on silver silica (6:4 Egtroleum ether/ethyl acetate;

H?‘R?ab ., Rl PR3t b Wil é@@&kh%&é@%&@@wﬁx%ﬁbf”“

ﬁn% a@?ﬁ extracted with ethyl acetate, then the organic phase is
washed wi NaHCOS

EXAMPLE X - 9,10-Methyl rinvanil

In a two-neck round-bottom flask and under nitrogen atmosphere,
300 mg of rinvanil (M.W.=4'33.62; 0.69 mmol) are dissolved in 29 ml of
anhydrous toluene (29 ml) and treated with 15 eqmol of diethylzinc (1.0 M in
hexane; 10.35 mmol; 10.35 ml) and 15 eqmol of bis-iodomethane
(M.W.=268.84; 10.35 mmol; 2.78 g; d=3.325 g/ml; 837 pl). The solution is
stirred at 65°C and turns pink when a white solid starts to precipitate. The
reaction is monitored by TLC on silver silica (6:4 petroleum ether/ethyl
acetate; Rf p=0; Rfa=0.1).

After 7 hours the mixture is cooled to 0°C, added with 2N H,SO, and
extracted with ethyl acetate, then the organic phase is washed with NaHCO;
and brine. After drying (Na,SO,) and evaporation, the crude is purified by
column chromatography (15 ml of silica, packed with petrol ether/ethyl
acetate 7:3 and eluted with a 6:4 mixture of the same solvents; fractions: about
8 ml). 119 mg of product (40%) are obtained.

'H NMR (300 MHz, CDCL3): & 6.85 (d, J = 7.9 Hz, 1H), 6.80 (d, ] =2.0
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and brine. After drying (Na2S0O4) and evaporation, the crude is purified by
25 column chromatography (15 ml of silica, packed with petrol ether/ethyl
acetate 7:3 and eluted with a 6:4 mixture of the same solvents; fractions:

APl )5 119 mg of product (40%) are obtained. 'H NMRp(EHRpMbY607292
CDCI3): 8 6.85 (d, J = 7.9 Hz, 1H), 6.80 (d} g 2.0 WO 2006/010445

PCT/EP2005/007292 15 Hz, 1H), 6.74 (dd, J = 7.9, 2.0 Hz, 1H), 5.70 (br

Al STIIT 5 (588 B TR ey D 6

0839 rtgde.7 A1;13, 8#)s 0361) (M, 781 uikl-VIS: GLeSIMAH)T 2517 (t, T = 7.4
EXAMPLE Xl - 9,10-Methylen-12,4'-Biphenyl acety! rinvanil 100 mg of
9 Hoy ey (binwanil (M.sz)q%%@@.(gz g1y erdlaisddlvecbih o 5D

toluene @W?g v&%_ ¢gmol of phenylacetic acid (M.W.=136; 0.44
mmol; 66°mg);- é icyclohexylcarbodiimide (M.W.=202; 0.44
mmol; 89 FghASEl Q19,6 AMAR (MW 21O seigk Ak vial
The mixture is left under stirring at room temperature and the reaction is

monitoréd by Mk C ¢6:4 peiraletiml ethieveathly| Aebtte-4360;28, Bfammol) are

0.42). After 3 hours dicyclohexylurea is removed by filtration and th ) )
selisalvsvapdraib b ot fedpfting 4rddw tino S U88H 95 B%@ﬂﬁ%r@ﬂg acid

ig@;&gﬁ{‘} éeaﬁiﬁ{‘ %&:ﬁ%ﬁi-ﬁeé’ob%g}fg‘gﬁogqr@?%é5 &@c‘iﬂi‘?&%?zé?ﬁé%dﬁmide

sleum’ether /ethyl atetate a NMR"(300 M

CREIR)=S7039 0 44 TrtiolO BY, €3 hd I 7eQnitd, ) MBI (VEWR.& 122;
Hz, 1H), 6.80 (dd, J = 7.9, 2.0 Hz, IH), 5.72 (hr s, 1H), 5.64 (br s, 1H),

4.02 quimol) 276108z Tk ynixsar¢ds Jetande DjrrBg A{(sogm) tamsiguge and
AR A A T 5 S A e
R i M 05 A i
1103 (hlé ﬂ\&]ﬁd)i.séﬁl@d@p)atéé.ﬁﬂﬁ) ,'Ilhh’@e@);lﬁﬁg :depm be used as such for
the subsequent reaction or purified by chromatography (5 g of silica gel, 8:2
petroleum ether /ethyl acetate as the eluent).
'"H NMR (300 MHz, CDCl;): & 7.39 - 7.17 (m, 10 H), 6.93 (d, J = 7.9
Hz, 1H), 6.85 (d, ] = 2.0 Hz, 1H), 6.80 (dd, J = 7.9, 2.0 Hz, 1H), 5.72 (br s,
1H), 5.64 (br s, 1H), 4.93 (quint, J = 6.0 Hz, 1H), 4.34 (d, J = 5.8 Hz, 2H),
3.87 (s, 3H), 3.65 (d, T = 15 Hz, 1H), 3.59 (d, T = 15 Hz, 1H), 2.17 (t, T = 7.4
Hz), 1.27 (br m), 1.20 (br m), 0.84 (br t, J = 7.1 Hz, 3H), 0.57 (m, 2H).
BC.NMR (75 MHz, CDCl3): 175.5 (s), 173.9 (s), 149.7 (s), 147.1 (s),
134.5 (s), 132.2 (d), 130.4 (s), 128.2 (d), 128.1 (d), 127.5 (d), 124.2 (d), 120.8
(d), 114.6 (d), 110.3 (d), 75.6 (d), 56.0 (q), 43.6 (1), 41.9 (1), 33.2 (1).4, 31.8
(), 30.1 (t), 29.5 (1), 39.4 (1), 25.9 (t), 25.1 (1), 22.6 (1), 14.2 (), 11.0 (®).
| CI-MS: 684 (M+H)",
EXAMPLE XII - 9,10-Methylen-12-phenylacetyl rinvanil I
The crude 9,10-methylen-12,4’-diphenylacetyl rinvanil from example

X1 (0.22 mmol, teorethical) is dissolved in dichloromethane (20 ml) and added
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(), 30.1 (1), 29.5 (1), 39.4 (1), 25.9 (1), 25.1 (1), 22.6 (1), 14.2 (q), 11.0 (t). 25
CI-MS: 684 (M+H)+. EXAMPLE XIlI - 9,10-Methylen-12-phenylacetyl
rinvanil | The crude 9,10-methylen-12,4'-diphenylacetyl rinvanil from

QS0P 164k40.22 mmol, teorethical) is dissolved in dichlororpgihaigosifd 1292
ml) and added WO 2006/010445 PCT/EP2Q05/007292 16 with 5 egmol of

pyrrolidine (M.W.=71.12; 1.1 mmol; 78 mg; d=0.86 g/ml; 90 pal,). After 3

R SR, ARTHR USSR FHER BBl s i

er/ethyl’ace 0.45; TLC on’silica with the

same eluentiiRPHId2, RiarO.a% one cpapealy (skeddeneedyihe, eluent: 6:4
organic 5 phase is washed with 2N H2SO4 and brine and dried over

sodium stifatstinftacaetgdidpoh.8f thdsoNemitmd didbis punfidicayvith the
column chromagogra (1. m ilica, 7:3 to 4: trol t thyl .
G T TR0 e B SO (o0 iy 5 organic

7 26,00 21686 I Bz DA dQelivee? é‘%i&ﬁ)s@l-ﬁa‘%e. After
(dd, T=7.9, 2.0 Hz, IH), 5.7G (br's, 1H), 5.65 (br s, IH), 4.95 (quint, 3 =

6 Evkigorttihr 3B teh dohEfHh @86 (suSARIIB0 ¢o]uthl) QubmEtGraphy
=7.4 Hz), 1.63-1.52 (m, 6H), 1.27 (brm), 0.84 (brt, 3 =7.1 Hz, 3H), 0.58
(b1 8H) b 300fm, AHCEXANIPLE RN ABRVASHAKHE ascthortefhityacrtate).

hﬁ%ﬁ\é} rb\{vﬁniﬁg@%ﬁ%g%i ig&lacement of [BH]RTX (48 Ci/mmaol,

N ells membranes (50 pig/tube) according to the

method HgsqiiRY PYRISSARESE. 26 @, Bri), Bhgenacok 200H7132), 6.80 (d,
631-640). In these conditions Kd and Bmax for [3H]RTX were 0.5 nM and

1.8 pnioimgl pintéifi4 e, Crof theldisplactiherit 6f 1t 2 BHRIRT ¥t s, 1H),
B Pris e Béuain Spbic minc as e ated wilLy o0 ¢
ST SR 1- . 1
3H), 0.58 (m, 3H), -0.30 (m, 1H).
EXAMPLE XIII - TPRVI1 binding assay
Affinity for human TRPV1 was measured by displacement of [3HJRTX
(48 Ci/mmol, NEN-Dupont) from HEK cells membranes (50 pg/tube)
according to the method described by Ross (Ross et al., Br. J. Pharmacol.
2001, 132, 631-640). In these conditions Kd and Bmax for [PHIRTX were
0.5 oM and 1.39 pmol/mg protein. The Ki of the displacement of 1 nM
[3HJRTX was calculated from the ICso value (obtained with GraphPad
Software) using Cheng-Prusoff’s equation. Specific binding was calculated
with 1 pM RTX (Alexis Biochemicals) and was 48.1+5.6%. The values for the
compounds of the invention are reported in Table 1.
EXAMPLE XIV - 4’-(2-Aminoethyl)-12-phenylacetyl rinvanil
(hydrochloride)
In a two-neck round-bottom flask and under nitrogen atmosphere, a
solution of 382 mg of phenylacetyl rinvanil (M. W.=552; 0.69 mmol) dissolved

in THF (5 ml) is added to a suspension of NaH (60%, 57 mg, 1.4 mmol,



EXAMPLE XIV - 4'-(2-Anninoethyl)-12-phennylaeetyl rinvanil 25
(hydrochloride) In a two-neck round-bottom flask and under nitrogen
atmosphere, a solution of 382 trig of phenylacetyl rinvanil (M.W.=552;

Q:69gmynalsdissolved in THF (5 ml) is added to a suspensigp©fN&F007202
(60%, 57 nag, 1..4 mmoi, WO 2006/010445 PCT/FP2005/007292 17 2

molar equivalents) in THE (10 ml). After stirring at room temperature for

10mify18h &xeReseatd 2riioromprshane B efembrisrafdad. [bbe SRiMiRRIRIre for

stirred at room temperature for 16 hours, then diluted with saturated
NH4Ghimnarextractedowithethbrofbvaporatiofd of the)solvedd edfoids avvbition is
which is 5 filtered through a thin silica bed (15 g) using petroleum ether

(180T B FERTBVE TRREAEES BT 1 2-DibFomBtRatitAdn 1l Attt NH.Cl
SOl S e ot & OBLANC. Gl £ it Ut S tich i

vent, a glu 0] s direc

5 dimgdrgdormamited 1Qimlyinos veatetbwith astiexgesssitaadiseazides mil) to
(NaN3) (300 mg). After stirring at 10 room temperature for 16 hours, the
resetio ¢s dikited soith watdr {abibuoBoecthiyznd briadidd witidepm  ether/ethyl

petroleum ether/ether (2 x 30 ml). After washing with saturated NaCl and
CRARASR A e SBRePHAGUE LD ENER P AL S e @ eluey
disselued-in L Whidhen agdegdywitadsRRANYIRRSENIPRofHAING (10 mi)
3.5 mmol) and water(0.62 ml, 3.5 mmiol). After stirring for 5’hours 15 at
roamiterytedatuiid, dnecraactorfisodilutediiidh Wase oG @xtnagjed fethstirring at
ethyl acetate. After drying (Na2S0O4) and evaporation, the residue is

10 puifiReR . G0 dRipAY oRPH IS dAcg&FBBHATNFL ) tedingilinfater (about

o0 T AR e A pe e B R T 9 Y it washing
1Ryt R Q£ Ehed Wa - Bodzdrdihg GN, §1,)) the &ediddighddd)idedfbrased, and
1H), 5.42 (m, 4H), 5.29 (m, 1H), 4.83 (quint, J = 6.0 Hz, 1H), 4.31 (d, J =

5.8 zegidyedo diggolved o HZIPHE03meD, (shempdied witkHyihoryiphesphine
‘; I?gﬁ??éﬁ% Hﬁ’hzojl)(%cf 6270 Gt 5 130 ABee? e A5 hours
15 at room temperature, the reaction is diluted with water and extracted with
ethyl acetate. After drying (Na,SO,) and evaporation, the residue is purified
by chromatography on a silica gel column (10 g), using ethyl acetate as the
eluent. 130 mg of product are obtained (overall yield: 40%).
'H NMR (300 MHz, CDCl5): § 7.29 (m, 5 H), 6.87 (d, J = 7.9 Hz, 1H),
20 6.81(d,J=2.0Hz, 1H), 6.77 (dd, ] = 7.9, 2.0 Hz, 1H), 5.61 (br s, 1H), 5.42
(m, 1H), 5.29 (m, 1H), 4.83 (quint, J = 6.0 Hz, 1H), 4.31 (d, J = 5.8 Hz, 2H),
4.01 (d, J=17.0 Hz, 2H), 3.92 (s, 3H), 3.59 (s, 2H), 3.02 (br t, ] = 7.0 Hz, 2H),
2.21 (m, 2H), 2.19 (t, J = 7.4 Hz), 1.96 (m, 2H), 1.65 (m, 2 H), 1.52 (m, 2H),
1.29 (br m), 1.24 (br m), 0.84 (brt,J=7.1 Hz, 3H).
25 BC-NMR (75 MHz, CDCls): 177.1 (s), 173.7 (s), 171.1 (s), 158.9 (s),
147.3 (s), 145.1 (s), 143.6 (d), 138.3 (s), 132.7 (s), 130.8 (d), 129. 0 (d), 129.8
(d), 128.5 (d), 128.8 (d), 128.0 (d), 127.2 (d), 126.5 (d), 123.9 (d), 121.1 (d),
115.0 (d), 112.2 (d), 109.2 (d), 74.9 (d), 71.4 (t), 56.1 (q), 47.9 (1), 43.9 (1),
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1.29 (br m), 1.24 (br m), 0.84 (br t, J = 7.1 Hz, 3H). 25 13C-NMR (75 MHz,
CDC13): 177.1 (s), 173.7 (s), 171.1 (s), 158.9 (s), 147.3 (s), 145.1 (s),
143.6 (d), 138.3 (s), 132.7 (s), 130.8 (d), 129. 0 (d), 129.8 (d), 128.5 (d),

W2PRkds0128.0 (d), 127.2 (d), 126.5 (d), 123.9 (d), 121.1 ()pcdSDdho7202
112.2 (d), 109.2 (d), 74.9 (d), 71.4 (1), 56.1 (@), 47.9 (t), 43.9 (1), WO

20061010445 PCr/EP2005/007292 18 43.1 (1), 42.1 (t),36.6 (1).4, 31.0 (1),
2943@)&@74&.@) (B84.6)1%2,300 i@)-ﬁz@)sz ﬁ,-%ﬁ@@-(%';?z’kﬁi 396 MBHiG). 226 (1),
vin

The hydrochloride salt is obtained by dissolving the product in the 5
mih#ndufm )amount of THE and adding 1 equivalent of a LO M hydrochloric
acid solution in diethyl ether,at OC. After evaporation of the solvent the
precipitafeli&Edieetedah Hried under vacuum. EXAMPLE XV _

ecpiale S ried under vacuum. EXAMPLEXV _
e e S ol R R s

Chizgish{rmihis@eded Wl Zbdnaddingquivglenig@ft of a 1.0 M hydrochloric
meta-chloroperbenzoic acid (MCPBA, 242 mg of 80% acid, 1.12

mroie 0 Wi théns dligibrlisthaymétieaily dified fvepdiatins therhwastieent the
with Na2$5203, dri dégl‘gé]sép4 , fi ter%(g and evaporated. The residue is
difd&Rd g‘&%l’\?e%oﬁe @ﬁ YR JaE&d With pyrrolidine (155 ing, 15
0.180 ml P . AFteR SHITING, atyr ¢ d hours,

the. miter R i 200 AL A e LR A o

(Na2SO4). safteimvagotatidh diptimmgtlvent! thimresidugrippreified iy example 1
column chromatography on neutral aIumina?B , 6:4 petroleum

othieufalel taTHROb BneyES H9InG oifceaes g A.5 molar
UG NSRS ES IS Mendo W 6% s
(Quing Jrrcledekly, Hill 4137 (divkio® §sHihadid iR A% (Sst8i9d 3166 (nhehth, then
2.90 (m, IH), 2.84 (m, 1H), 2.20 (t, J = 7.4 Hz, 2H), about 1.76 (m), 1.44
washed with Na,S,0s, dried (Na,;SOy), filtered and evaporated. The residue is
directly dissolved in CHzclz (5 ml) and added with pyrrolidine (155 mg,
0.180 ml, 5 molar equiv.). After stirring at room temperature for 16 hours, the
mixture is washed with 2N H,SO, and saturated NaCl, then dried (Na,SOy).
After evaporation of the solvent the residue is purified by column
chromatography on neutral alumina (3 g, 6:4 petroleum ether/ethyl acetate as
eluent), to obtain 120 mg of product (41%).
'H NMR (300 MHz, CDCls): 8 7.26 (m, 5 H), 6.87 (d, J = 7.9 Hz, 1H),
6.82 (br s, 1H), 6.78 (br d, J = 7.9 Hz, 1H), 5.69 (br s, 1H), 5.64 (br s, 1H),
5.05 (quint, J = 6.0 Hz, 1H), 4.37 (d, J = 5.8 Hz, 2H), 3.89 (s, 3H), 3.66 (m,
2H), 2.90 (m, 1H), 2.84 (m, 1H), 2.20 (t, ] = 7.4 Hz, 2H), about 1.76 (m), 1.44
(m), 1.27 (br m), 1.20 (br m), 0.88 (br t, J = 7.1 Hz, 3H).
BC-NMR (75 MHz, CDCl3): 173.0 (s), 171.4 (s), 146.8 (s), 145.2 (s),
134.2 (s), 130.4 (s), 129.3 (d), 128.6 (d), 128.3 (d), 127.3 (d), 127.2 (d), 120.9
(d), 114.5 (d), 110.8 (d), 73.0 (d), 57.0, 56.4 (d), 56.0 (1), 53.6, 53.0 (d), 43.6

(), 41.8 (1), 36.8 (£).4, 31.7 (1), 29.4 (1), 29.2 (1), 27.5 (), 25.8 (1), 25.3 (1),
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(m), 1.27 (br m), 1.20 (br m), 0.88 (br t, | = 7.1 Hz, 3H). 25 S3C-NMR (75
MHz, CDC13): 173.0 (s), 171.4 (s), 146.8 (s), 145.2 (s), 134.2 (s), 130.4
(s), 129.3 (d), 128.6 (d), 128.3 (d), 127.3 (d), 127.2 (d), 120.9 (d), 114.5

0 206/816a)s 73.0 (d), 57.0, 56.4 (d), 56.0 (t), 53.6, 53.0 (d), ASrArideddoBoa
(t), 36.8 (1).4, 31.7 (t), 29.4 (1), 29.2 (1), 27.541), 25.8 (t), 25.3 (t), WO
2006/010445 PCT/EP2005/007292 19 22.6 (1), 14.2 (). CI-MS: 568

(%]ﬂ% EXAMRLE XVI - 4'-(2-Aminoethyl)-12-phenylacetyl rinvanil. HCI
inféctabie SOtioH 5 4'-(2-Aminoethy))-12-phenylacetyl rinvani*HC1

injectab@pmj%gcgqsigypf 4°-(2-aminoethyl)-12-phenylacetyl
rinvanilhHCI (1.0 ing), sodium chloride (9.0 mg), benzyl alcohol (15.0 mg)
and wat@XaEctabieV prephrdoAsine ettty bl 2np fensianatrt rinvanil HCI

procedure sodium chloride and benzyl alcohol are 10 dissolved in water
folnifEEaResglEE M tions, then 4'-(2-amino ethyl)-12- phenylacetyl

rinvanil Qy Q«%th%"g@ﬁﬁ‘ﬁdp@%i\éﬁ’é@lXYihvé&ﬁJ?@fﬂylWafwé’ aniblution

injectable solution 12-Phénylacetyl rinvanil injectable solution consists of
12gphenylagetyl (2invahibEH g piopytigatate (hbamd)Halivé ol forg), sodium
injectable preparations 15 (up to | ml). EXAMPLE XVIII - Emulsion for_ |
tophdaridse EMUIgiBs BEngpicatieedofor Exalnprel 2 Kk nyiaissry fomipnctable

emulsions, consist of 12-phenylacetyl rinvanil (1.0 g), liquid paraffin (25.0
g)?%?é‘é?\?l%ﬂéﬁglt&;ﬁlg), cetyl alcohol (5.0 g), methyl

p-hydroxybenzogis,darP- RS ampEoRY oy dEpxyhaszaate 6327 Gdicohol are
PEG-40 stearate (1.0 g), glycerin (12.0 g), purified water (up to 100 g). In

théissaihvkad d iprosethrreftinuin; petatiiin, stepayhtitoohotlzan d&44- ateistesithyl)-12-
arghrgr?ylftlea%e%/lnr)i_géa%illjrﬂ?/?lggglﬁg]r%ﬁéhgnag{gé%henylacetyl finvanil is

EXAMPLE XVII - 12-Phenylacetyl rinvanil injectable solution

12-Phenylacetyl rinvanil injectable solution consists of 12-phenylacetyl
rinvanil (1.0 mg), propyl gallate (0.5 mg), olive oil for injectable preparations
(up to 1 ml). |

EXAMPLE XVIII - Emulsion for topical use

Emulsions for topical use, for example 12-phenylacetyl rinvanil
emulsions, consist of 12-phenylacetyl rinvanil (1.0 g), liquid paraffin (25.0 g),
stearyl alcohol (12.0 g), cetyl alcohol (5.0 g), methyl p-hydroxybenzoate
(0.028 g), propyl p-hydroxybenzoate (0.012 g), PEG-40 stearate (1.0 g),
glycerin (12.0 g), purified water (up to 100 g).

In the standard procedure liquid paraffin, stearyl alcohol and cetyl
alcohol are melted at 70-75°C under stirring, then 12-phenylacetyl rinvanil is
dissolved in the resulting phase, keeping the solution at 70-75°C. The
remaining components, previously dissolved in purified water at 70-75°C, are

then added under strong stirring at 70-75°C. The resulting product is slowly

cooled under stirring.
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dissolved in the resulting phase, keeping the solution at 70-75C. The 25
remaining components, previously dissolved in purified water at 70-75C,
are then added under strong stirring at 70-75C. The resulting product is) | ovp ywise
slowly cooled under stirring. 20 CLAIMS 1. Compounds of the general
formula () O RAO x6 7a H' O R3 O in viftich X represents two hydrogen
atoms, a rc-bond, oxygen or methylene; R2 is a C6-C12 aryl or arylalkyl
residue; R3 is hydrogen, 2-hydroxyethyl or 2-aminoethyl. 10 2.

@ohdpinds as claimed in claim 1 wherein R2 is phenyl, benzyl or
phenethyl. 3. Compounds as claimed in claim 1 or 2 wherein R3 is
hydrogen. 4. Use of the compounds of claims 1-3 for the preparation of
1medic@ %fg&&ﬁt;ﬁ@g@ﬁ%&f Hﬂﬂ"f‘uffd ntinence, for the relief of 15
neuropat pain and e therapy of intestinal inflammatory disorders.
5. Compositions containing one or more of the compounds of any one of
claims 1-3, in admixturewith suitable carriers.

Ry™ J0

\MN
e
_R3
0

X represents two hydrogen atoms, a m-bond, oxygen or methylene;

in which

R2 is a C4-Cy, aryl or arylalkyl residue;
R3 is hydrogen, 2-hydroxyethyl or 2-aminoethyl.

2. Compounds as claimed in claim 1 wherein R2 is phenyl, benzyl or
phenethyl.

3. Compounds as claimed in claim 1 or 2 wherein R3 is hydrogen.

4. Use of the compounds of claims 1-3 for the preparation of

medicaments for the treatment of urinary incontinence, for the relief of
neuropathic pain and for the therapy of intestinal inflammatory disorders.
5. Compositions containing one or more of the compounds of any one of

claims 1-3, in admixture with suitable carriers.



