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Background of the invention
5 Reserpine (Ib) was isolated for the first time in 1952 from Rauwolfia
serpentina extracts by Schlitter (Muller et al, Experientia 1952, 8, 338) and
identified as thé main responsible for the ipotensive activity of Rauwolfia spp

extracts.

MeO

“ OMe
MeOOC OMe

OMe
10 (Ib) MeO

Deserpidine (Ia) was isolated for the first time in 1955 from Rauwolfia
canescens roots by Hofmann (Stoll and Hofmann, J. Am. Chem. Soc. 1955, 77,
820). |
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Over the years reserpine and related indole alkaloids, such as deserpidine,

have played an important role in the treatment of hypertensive, nervous and
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have played an inportant role in the treatnent of
hypertensive, nervous and WO 2005/ 095394

weEansaP3005/ 002190 2 mental disorders. Even iPCT/EP2005/002190
deserpi dine has an interesting Q?arnacologica
profile, its use has always been |limted conpared
wth reserpine due to its poor availability in .
mental disorders aBven dedeseppidineehay an dénteresting plwrmacalogical profile,
part of the roots is _of about 0.003-0.005% whilst
itsesse phate alivaye besnoflinibesitcampared 294iths ressrphysi dugete sits poor
structurally related to reserpine (l1b) and .
avedabitidymii matyrec In facke deserpidine-tittg i e ¢orticakpmt ofbe roots is
Ove (lc) MeO O Compared to reserpine, deserpidine
dfablest O3 0A0%: whidtigesarpineditra is pbabautdhl-0Cdpar ed
to rescinnam ne, deserpidine |acks the nethoxy group
10 atDQSI¢epi11'1n€pl@§tltllctmaEM delatedetox vesernine (By) anderescinammine (Ic).
18-position with a 3,4,5- trinmethoxybenzoic residue
instead of a 3,4,5-trinmethoxyci nnam c residue.

Theoretically, the ion of reserpine to
deser pi di ne,cg @ d out through

denet hoxyl ation O +3¢ posi+tli on. According to known
organi ¢ chem stry netighods casi est way coul d be
either the direct 15 demstm“ i o/ of reserpine or
the conversion of the Ll}% grodpe=to hydroxy
group, followed by red “to:ag: 0

benzene ring. It is known to those skill

U
n of ombe ph ring to
N dype art
that the polyfunctionalizatjon of resery
resci nnam ne and nethyl reserpate (I dl/[e

Compared to reserpine, deserpidine lacks the methoxy group at the
11-position. Compared to rescinnamine, deserpidine lacks the methoxy group
at the 11-position and is esterified at the 18-position with a 3,4,5-
trimethoxybenzoic residue instead of a 3,4,5-trimethoxycinnamic residue.

Theoretically, the conversion of reserpine to deserpidine could be
carried out through demethoxylation of the 11-position. According to known
organic chemistry methods, the easiest way could be either the direct
demethoxylation of reserpine or the conversion of the 11-methoxy group to
hydroxy group, followed by reduction of the phenol ring to benzene ring.

It is known to those skilled in the art that the polyfunctionalization of

reserpine, rescinnamine and methyl reserpate (Id)

MeO

does not allow selective O-demethylation of the hydroxy group at the



HHHOH (Id) MOOC 20 OV does not allow sel ective
O denet hyl ati on of the hydroxy group at the WD
WQoe5/08835894 PCT/ EP2005/ 002190 3 11- positi on. PATEP2005/002190
known net hods for direct |1-dengthoxyation or 11-0-
denmet hyl ation | ack regi osel ectivity and/ or
chenosel ectivity. It has now been found that these
1 pipabsiteos. ddre momwermettmdssifolg direxsted pidemethdxlyationner 11-0O-
as the precursor. 5 Detail ed description of the

déR¥aRAAREN TAG REASSEectiPH IR EIRIRbSIebiPvidy Pr OCESS

for the synthesis of deserpidine which conprises

denetthidatd RN len ¢88APIthaflGhékd PeoORErs CAAVEE SdRcOne using
the phenol ring to benzene ring and re-esterification

reRbrpibaciBidvtehexy tBE P¥feurkdr.more detail, the process
conprises the followng steps: 10 a) denethyl ation of

5 o gPBAIGE lseABhRpot Rl ) felone (111 HO N
H Nrpe prégeﬁt hRntidn telatk® t&h p%ess for the synthesis of deserpidine
which comprises demethylation of reserpic acid lactone, éonversion of the
phenol ring to benzene ring and re-esterification of the 18-hydroxy group.
In more detail, the process comprises the following steps:

10 a) demethylation of reserpic acid lactone (II)

MeO

15

4 i)Me

H

c) hydrolisis of deserpidic acid lactone (V) to methyl deserpidate (VI)



b) conversion of conmpound (I1l) to deserpidic acid
lactone (V) N ~H NHHHOrOw Oc) hydrolisis of
walemsopizgdi c acid | actone (V) to methyl deser pi Bet/gP1005/902190

WD 2005/ 095394 PCT/ EP2005/ 00219044 N ,H NHHH OH

(1) MeOOC Ove d) esterification of nmethyl deserpidate
(VI) with 3,4,5- tripethoxybenzoic acid to give
deserpidine (la) N, A H (LMOOC Ove Ove (Il a)

Ove 5 MeO Reserpic aend Pagtone 5 a known conpound

and can be conveniently pﬁeﬁa ed 1
reserpi ne or rescinnam ne, or g

(VD mMeooc” =

d)  esterification of methyl deserpidate (VI) with 3,4,5-

trimethoxybenzoic acid to give deserpidine (Ia)

OMe

(1a) OMe
5 MeO

Reserpic acid lactone is a known compound and can be conveniently
prepared by hydrolysis of reserpine or rescinnamine, or a mixture thereof,

with sodium methoxide to methyl reserpate (1d)

MeO

(ad)
10 MeOOC OMe

which is then cyclized to the corresponding lactone with a procedure similar
to the one reported by Woodward (R.B. Woodward et al, Tetrahedron 1958, 2,
1-57). Alternatively, reserpine and rescinnamine can be directly converted to
their corresponding lactons according to the literature (H.B. MacPhillamy et
15 al., J Am. Chem. Soc., 1955, 77, 4335-4343).

The selective demethylation of reserpic acid lactone (step a) can be
carried out with conventional demethylating agents, preferably selected from
boron tribromide, iodotrimethylsilane and hydriodic acid under reaction

conditions that can easily be optimised by the skilled chemist, provided that
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wi th sodi um net hoxi de to nmethyl reserpate (1d) MO\ N

,H NHHHOH (1d) MOOC 10 Ove which is then
wa@yobiogsdi t o t he corresponding | actone with a PCDERZNS/@2190

simlar to the one reported by odward (R B

Wodward et al, Tetrahedron 1958, 2, 1-57).

Alternatively, reserpine and resci nnam ne can be

thie lectonyg’ < stmbélityets ensurefeThecoer e porett tigbteroidmss particularly

according to the literature éH.B. MacPhi |l | amy et 15

patferred, as deSheipedSodhe reposed BRAMPE85- 4343) . The

sel ective denethyl ation of reserpic acid |actone (step

a) caiebhd) caarbé earrind oul vhthcmetkody smizabledesragucingghenol to

agents, preferably selected from boron tribrom de,

Hendone.i Prstfoxdtdy) thie stapdishsatrieddow taansfoumdeg cosmngn(IIl) in a

conditions that can easily be optim sed by the skilled

comepawtd opfavndkedIhat WO 2005/ 095394

PCT/ EP2005/ 002190 5 the lactgne's stability is

ensured. The use of boy lbrom de is particularly

preferred, as descrr rted exanple. Step

b) can be carried out wth>getk )

reduci ng phenol to benzenetl Prefgf

carried out transfornmng conpound

conpound of formula (1V) RavN N

this step is
dgna 5
O (Iv) 0'QOw

Y,

/ -
o OMe

in which R’ is a leaving group

and reducing (IV).

Among the leaving groups, sulfonic esters, such as tosylate or mesylate,
isoureido groups (under the conditions described by Vowinkel in E. Vowinkel
et al., Chem. Ber. 1974, 107, 907-914) are preferred, for example those
obtained by treatment with dicyclohexylcarbodiimide or
diisopropylcarbodiimide, or the (5-phenyl-tetrazolyl)oxy group (obtained by
treatment with 1-chloro-5-phenyl-tetrazole under the conditions described by
W.J. Musliner et al. J. Am. Chem. Soc. 1959, 81, 4271-4273). Particularly
preferred is the tosylate group, as described in the reported example.

The reducing agent is, for example, selected from nickel Raney,
palladium on charcoal and platinum. Nickel Raney must be used to reduce
sulfonic esters, whereas palladium on charcoal is preferred for the reduction of
isoureas, for example those obtained with dicyclohexylcarbodiimide or
diisopropylcarbodiimide.

The hydrolysis of deserpidic acid lactone to methyl deserpidate (step c)
can be carried out with sodium methoxide in alcohols and the esterification of
methyl deserpidate to deserpidine (step d) is carried out under conditions

analogous to those reported in literature (H.B. MacPhillamy et al., J Am.
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in which R is a leaving group and reducing (1V). 10

Anmong the | eaving groups, sulfonic esters, such as
wo o®glogdsed or nesyl ate, isoureido groups (undepCT/BB2005/002190

condi tions described by Vow nkelgin E Vow nkel et

al ., Chem Ber. 1974, 107, 907-914) are preferred for

exanpl e those obtained b treat ment with

%QW chene )J)ﬂ5é5a o dt 33 34 o M. gh-punsiags (o6 a?]boHleF‘?ﬁOé}ECICS 1985,

enyl -tetrazolyl)oxy gro obt aj ned b

23 aaraht: B nL eV e eichlo b @rg—e,éremei‘%or% ¥ e

condi tions described b Musl i ner et al. Am

chemThsgeforeggbe Bae 2?q36421703)a0143al@9t%m A8 9recursor allows to

preferred is the tosylate group escri n the
OrV@ﬁ%ﬁmédhéxfﬁﬂbq)'eand' en&rs Cﬁ’é’lfé/gﬁm FHIS @ itenggﬁwneprocesses

se| ected. from ni ckel on cha and

I faet. dntheNpetoae, ﬂzfne9n §ta ioa %ﬁ@tﬁ f g] , @G@E{ fgosubstltuents is
sul fonic esters, whereas palladiumon charcoal is

syebfthat e Fomethexy @10up ibin e peighpestion, grhidg ixfheprecursors
those obtained with di ycI ohexyl car bodi i

igiin $bp papyiosinl PRATHINS Q PEMAE0 gﬂd]d‘éééri Snethexy group

acr d.l actone nmet deser pi dat e
feamy theatéagk ﬁns%ﬁrléﬁrl&efteﬁ %ﬂéeandﬁ QP@V&r&ﬂlectaYr‘dH?W&thylaﬁon

erificatjon o 25 ne eser.
Qb6 - BPRbopcw Bl tabed tpdhe 1 daPGrRORdBE T9RERS hthe invention

anal %ous o thoseé ? Md inliterature (H B.
IE}HH?HBPmaYIC 9i4 WO 2005/ 095394

PCT/ /002190 6 955, 4335-43

e aie cxpmplerdiius Gals fhesnigson ipregier dsTail
R H Levin et at., J. Og. Chem 1973, 38, 1983-1986).
Ther dixamplehe use of reserpic acid |actone as
precur sor alloms to ,overcome the regi o- and

N , otib ofmnethyilireserpate processes. 5

In fact, in the Iactone t he conformatign.of the 16-,
17- ahsSusgensiopsef tresapie §1 ich. lohameRein 2 gelufigry of sodium
group is in the axial position, while int
pedoxidor@.13¢ gm"t%@&ﬂl&t’éh@ﬂh@@@ tG@n mlSh@vaéxr%ﬁluxed until
conformation_shields the nethoxy group fromth
(hﬁitmﬂ@r@iced@fﬁiﬂﬁtﬁﬁmgt@la?@ﬁée(ﬁtfk) ﬁwl@dsanéler%@wéted under

demethlatlon the 11-posjition with respec
@ po third @ shogebiumbs ThsoliisaB AiToted with water (60 mi)

and pH was adjusted to 1 with concentrated hydrochloric acid. The aqueous

solution was then repeatedly washed with ethyl ether. The aqueous phase was
then alkalinized with concentrated ammonia and repeatedly extracted with
methylene chloride (4 x 30 ml). The combined organic phases were dried over
sodium sulfate and concentrated under vacuum to give an amorphous residue
(0.66 g), used for the following step without any further purification.

The same process was followed starting from equivalent amounts of

rescinnamine.

Example 2. Synthesis of reserpic acid lactone

A) From reserpine

Reserpine (4.1 g, 6.74 mmol) was added under stirring to a solution of
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10 provides a mninumyield of 40% The follow ng
exanples illustrate the invention in greater detail.

waEx@apdse4 Exanpl e 1. Synt hesis of methyl reserpel/g8PA05/002190

suspensi on of reserpine (1 g, 0.16 mmol) in a solution

of sodium 15 nmet hoxide (0.150 g, 4.8 mmol) in

nmet hanol (50 m) was refluxed until di sappearance of
loeninfwamt isoproporideal(1¢.2 p) 5 lthennodpliedxghane (175 ml) and the
concentrated under vacuumto one third of the vol une.
felsalthod whixturerams diefluted widdr nititogen (@ Grihpursaiibhelkeserpic acid
was adjusted to 1 with concentrated hydrochl oric acid.
Tekeorseg pesuipitated fitono thevas [uthem waspiileeal gndasadedurith benzene
et hyl ether. The aqueous phase was 20 then al kalinized

(@ th 4onady rfalledveabripni @hphdcthepe@Et edl 40 extd).adihed residue was
with nethylene chloride (4 x 30 mM). The conbi ned
reregpstaHizeth fesn W El daffeddinmge?. 07sgdbubh sunbht &l %ndf the desired
concentrated under vacuumto give an anor phous residue
ptadigtgThe saent proxcedhre Wab Iapplging tetregcinnamone. any

further purification. The sane process was foll owed

st art}';y@lfornglﬁlgﬂié;l%g@ma@nounts of 25 resci nnam ne.
Exanpleé 2. Synthésis of reserpic acid |lactone A) From

reser pig@imese’ Roperdxddd @.747 74 3183 )mwas) ardeddigssleed under
stirring to a solution of WO 2005/ 095394

[( U ethyMr ' 583,
g@@?@&%ﬂ@ﬁé%m ) U ethy N reS@pacd §8i209 €1®.583,mmol) was

mmol ) in xylene (175 m) and the resulting

AIXS VBB WS ré&dth o aflxtndaradtdlpgRhwiidr sterrhgtrBhe ddter dissolved
reserpic acid l|actone precipitated fromthe sol ution

?@ﬁ:kﬂj/ laher e Rotbnwshaddwotdepaerteearsea widtesdldd mfier 5°. After 2 h
ol l owed by ethyl ether (4 x 40 m). The residue was 5

uRgey séfdhk itheprbdact waEls3pafdtod bynfil2atign audswAShedwvith xylene
81% of the desired product. The sanme procedure was

%’&' 1®ehlY can@etiarn@nk 06. mB) Thearsitichwhs resysdlired from CHCl3
um ni um i soper oxi de (0.747 g, 3.65 mol) was

difoedingedl 16802 (0.440tmogdn9 1 %)>0fl thaelesiredprotyct. Met hy|
reserpate (0.200 g, 0.483 mml) was

H NMR (DMSO-ds, 400 MHz) & 10.5 (bs, 1H, NH), 7.18 (d, 1 H,
J= 8.4 Hz, H-9), 6.77 (d, 1 H, J= 2.3 Hz, H-12), 6.58 (dd, 1 H, JI = 8.4 Hz,
J, = 2.3 Hz, H-10), 4.75 (m, 1 H, J = 4.3 Hz), 4.10 (t, 1 H, J =5 Hz, H-17),
3.73 (s, 3H, OMe), 3.45 (d, 1 H, J = 12.0 Hz, H-3), 3.35 (s, 3 H, OMe), 2.90
(dd, 1 H, J; = 11.0 Hz, J; = 5.2 Hz), 2.76-2.63 (m, 1 H), 2.62-2.45 (m, 5 H),
2.43-2.24 (m, 3 H), 2.00 (m, 1 H, J; = 15.0 Hz, J; = 8.6 Hz), 1.73 (m, 1 H),
1.56 (m, 1 H, J; = 15.0 Hz, J, = 4.1 Hz, H-19);

3¢ NMR (DMSO-dg, 100 MHz) & 178.3, 155.7, 137.5, 135.2, 121.9,
118.6, 108.5, 106.7, 95.5, 77.7, 77.1, 58.8, 57.1, 55.9, 54.9, 53.2, 45.5, 35.4,

31.3,27.7,26.4, 22.2.

Example 3. Synthesis of 11-O-demethyl reserpic acid lactone

Reserpic acid lactone (0.210 g, 0.550 mmol) was suspended under
argon in anhydrous CH,Cl, (8.0 ml) and the mixture was cooled to 0°C. After

15’ boron tribromide was added (1.4 ml, 1.37 mmol, 1.0 M solution in
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10 added and the reaction m xture was refluxed wth

stirring. The ester dissolved quickly and the | actone
W@ @sesdot o separate as a white solid after 5 PCEEPE05/@2190

h under reflux the product vvas”ieparat ed by

filtration and washed with xyle (3 x 20 mM), and

ether (3 x 20 mM). The residue was recrystallized from ‘
CHKIB) aafifthe dohgtiéh fiifled biiukdztd. dofivér, 5 Dlthegjreaftiomevas quenched
desired product. 15 1H NWVR (DVSO d6, 400 MHz) 8 10.5

with,a NRHGO);; satuified doldtioh andl extBactedzwith OH,(,.7The aqueous

(d, I H J =2.3 Hz, H12), 6.5 8 (dd, 1 H JI = 8.4

phases Jere QoRedted aﬁdl@)(tradteﬂs again With AcOF4.(3 #z)5.0 ml). The
4,10 (t, 1 H J =5 Hz, H17), 3.73 (s, 3H Ow),

c¥gdbic( phasksyerk eormBinkdHmd HinB}d The3mueous Phdse Oras) filtered, the
2.90 (dd, 1 H JI =11.0 Hz, J2 =5.2 Hz), 2.76-2.63
frevipltat ,was 6edidsdlvefinin & H, THF/M%GHZII&&U(IM apdHpdded to the
2.00(m 1 H J, =15.0 Hz, J2 =8.6 Hz), 1.73 (m 1
pieviouklp6btained digdnic sciutiohtz A fie=filtration andicogcentration under
NVR (DMSO-d6, 100 MHz) 8 178.3, 155.7, 137.5, 135. 2,

viaiugn thd 581id, rekﬁﬁléwafsaﬂlr@meﬁég&phéd (ziliga ge}, €BLE1,/MeOH =
57.1, 55.9, 54.9, 53.2, 45.5, 35.4, 31.3, 27.7, 26.4,

1 2the2)51 (E)lanpl Fve thes;iﬂmh@t psodnictm B Tgndt hl Immol 92%)
reserpic acid |l actone Resergl c acid | actone § q

0. 550 VIR (B Fsdis pd0dtizingl &3 8 4bsgyoh H,ANERN cﬁ4o(b§ H, OH),
CH2C12 (8.0 m) and the m xture was cooled to

P07, 118, Jo8ch Haz, iHInd ¢ (dasl Bdetd Z(ZHIZrH-IZD §74 (dd, 1 H,
mmol, 1.0 Msolution in WO 2005/ 095394

BCT/SEPIDNST 00219018 HAOCH23 ghd Fhe/ Sot-dthlantl i8hek03 (t, 1 H,
brick red. After 5 h the reaction was quenched wth a
K608 Tt Hr KB 861 (h 1 b, Heb v #ckied ot AMERE-20 (M, 1 H),
The aqueous phases were collected and extracted again

WROH2 AGCED, TF ) 288dmn ) H)TRe22 éddahild, ghaskd Swdres2 = 2.0 Hz),
conbi ned and dri ed. The aqueous phase was f"tere%m

2Aé Gnplddi gi cal b0, dedi $soHMd 1i§0 4my -1 Fpptaktld, 1 H, J;
m xture, and added to the previously obtained organic

bR Eok = AL &z, 11D at i on and concentration under

éi‘f”“c'?dazhe Z"' IR GHIE- 42 30 “b’?ﬁaﬁhé{l%%}«?gé%ghzid 1. B0, 1213,
t (0. 187 5 9
{178, 005 ot POcH. o158, 783, 3B Sy b33 (o 1 358, 318,

97_!)9, 26.2,22.1.

Example 4. Synthesis of 11-O-p-toluenesulfonyl-11-O-demethyl

reserpic acid lactone

11-O-Demethyl reserpic acid lactone (0.700 g, 1.90 mmol) was
dissolved under nitrogen in 65 ml of anhydrous THF, then triethylamine was
added (1.86 ml, 13.32 mmol). The reaction mixture was reacted for 10°, added
with p-toluenesulfonyl chloride (1.09 g, 5.71 mmol), then refluxed for 42 h.
The reaction mixture was evaporated under vacuum and the residue was
chromatographed (silica gel, CH,Cl,/MeOH = 17:1), to afford 0.75 g of the
| desired compound (0.75 g, 1.44 mmol 76%).

'"H NMR (THF-dg, 400 MHz) § 9.99 (bs, 1 H, NH), 7.63 (2 H, Ar), 7.31



10

15

20

25

10 7.07 (d, 1 H J :
2.2 Hz, H12), 6.44 (dd, 1
wWoH2005400389) , 4.63 (t, 1 H J
H J =52 Hz, H17), 3.61 (
HOVE)290(m1H) 2. 86-
H, 2.22 (dd, H JI = 13.5 =2.0 H), 211
(er,Armst (d, 14HQJH-z84JIzIzJIs9s 699 (d1 148, rﬁZ@HI? H-12), 6.47
61 (dd, 1 H JI = 15 14, J2 3.9 FE 9);
(décll‘Iﬁ/Rfﬁfr%ﬂdéz mzmﬂz s.HJlﬂé 6641@ 1i{ ?84@ Hz H 18), 4.03
133.9, 121.3, 117. 108.
(68l 8, J?fs 522 T2, 18; 17933162 b, 17H ds‘él 8311{281{ 32,7369 (2632‘1 OMe),
22. 1. nple 4. Synthesis of
2191 Guyp- hﬂ)uz:wsal%o«mﬂ H), -3 fra Ky, 12 erandel ﬁ)eZa?eZ dd, 1 H,
| act one 11- O Deneth reserpic _acid | actone (0.
Ty 003 mbir Joers 3 (B0 PVR T . 1 T Byri P55 b 188D, 1.86 (m,
anhydrous THF, then triethylanine was added (1.86 nl,
118)32.66h¢dd,. 1 Had; reb20i e, #i xthd dltndd-1Dacted for 10°

adde W th p-toluenesul fon chloride (1.09

cdded, vt i Pt OEUSTerth TR SPLOELAe, (109 8 5 Tk 0 1535,
was evaporat ed under vacuum and t he resi due
mmaggr,ma, d47714, ol gy 10605 Qe dht= 7 a1§,8-8ta056~3= 4.5,
affo 0.75 the desired co g (0.75 g, 1.44

SET) 45@%357l-BNW/R2?'ﬁﬂI2~7d%: 2@@02&/@)%8 9.99 (bs, 1 H,

NH) , 7 31 V\D 2005/ 95394
PCT/ Hizomple pt fig pidip 2 t J =8.4
Hz, H-9),690(d 1H J:22Hz H-12) 47 dd,

1 H, Ni-Rang; 4pﬂev101131y= washedz with ]I@jQ @tvwide)(,tMeD (tyeice) and
4.1Hz,H-18) 4.03 (t, 1 H J =52 H, H17), 3.62

1 D
I%@H Ed’x‘lce% wa%%g%ggﬁgegg@ Sn? g}‘ ﬁu@ng}s infd %hﬁﬁ))geilatl\l/gn reactor

tkmgeg etr:é]bohl%gﬁ %gddylglw-ﬁztollglﬁnes]@f@x}m; 1- @dgg?e&%l’f@erplc acid
dd, 1H JI =150 Hz, J2 =

ES'CQYNM({O( F2dd)- S8 ommab) dssSP%%e‘# mykd 1@9 (ﬁ&ngg’&f‘)us THE and
136.2, 133.5, 129.6, 128.7, 126.3, 117.4, 113.2,

160. fl ¢DEMH7TH2, hydrogenstios, was. Gyrrid. sut wsgep a pressure of
45.7, 35.7, 31.7, 29.9, 27.9, 26.2, 21.9, 20.8.

50 psi. After 8 h the solution was filtered through Celite, washed with CHCl;

6.59 (d, 1 H J =

8. 4 Hz, J2 = 2.2

, H18), 4POBEP1005/102190
, H3), 3.40 (s, 3

7 H), 2.38 (m

2.

I
o o
N
N
T
L

(6 x 40 ml) and 100 ml of MeOH. The solvent was evaporated under vacuum
and the residue was chromatographed (silica gel, CH,Cl,/MeOH = 20:1), to

afford 0.17 g of the desired compound (0.170 g, 0.49 mmol, 85%).

'H NMR (THF-dg, 400 MHz) & 9.80 (bs, 1H, NH), 7.32 (d, 1 H, J=7.8
Hz, H-9), 7.20 (d, 1 H, J= 7.6 Hz, H-12), 6.98-6.87 (m, 2 H, Ar, H-10, H-11),
4.04 (t, 1 H, J= 52 Hz, H-17), 3.66 (d, 1 H, J = 11.8 Hz, H-3), 3.40 (s, 3H,
OMe), 2.94 (m, 1 H), 2.84 (m, 1H), 2.78-2.33 (m, 7H), 2.28 (dd, 1 H, J; =
13.7 Hz, J, = 2.0 Hz), 2.12 (m, 1 H, J; = 15.0 Hz, J, = 8.5 Hz), 1.89 (m, 1 H),
1.62 (dd, 1 H, J, = 14.8 Hz, J, = 4.0 Hz, H-19);

BC.NMR (THF-dg, 100 MHz) & 176.7, 136.9, 136.1, 127.6, 120.2,
118.3, 117.4, 110.5, 107.2, 78.2, 76.7, 58.9, 56.2, 54.6, 53.1, 45.7, 35.8, 31.7,
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10 Exanple 5. Synthesis of deserpidic acid |actone
Ni - Raney, previously washed with H20 (twce), MOH
w@ ewsoeR9and Et OH (once) was introduced (4. 86PQI/EP2005/002190

hum d) into a hydrogenation reactoor under argon,

foll owed by 11-0 p- toluenesulfonyl

| -O-denethylreserpic acid | actone (O 300 g, 0.58

2B 26.4iXsbl ved in 14 mM of anhydrous THF and 15 16.0

m of EtOH. The hydrogenation was carried out under a

pr esspx gniifle 2 Fyithesididfanethyl dérpidade on was

filtered through Celite, washed wth CHC13 (6 x 40

m ) andsdkPadial acitl MeGbhe TDel Hploy enB9Bamnenly panstdidsolved under
under vacuum and the residue was chronmat ographed

Hitidgeaig 7.0 Ghie GF24rtb/drons 2MeOH. This atifpension Way adiled with
t he desired conpound (0.170 g, 0.49 mmol, 85%. 20 'H

MGRONE ?5 082 g 405 WHAMEA) OtheA thilesmixitidre MHs, redcR2 gderlreflux for
H J=7.8 Hz, H9), 7.20 (d, 1 H J =7.6 Hz, H12),

%0°98F1fs 8€ao(tiﬁn ¥akl, qudnched I dihg 1012, ml 4fQdaéial atetdc atid and the
5.2 Hz, H17), 3.66 (d, | H J =11.8 Hz, H3), 3.40

{dvedtivas @aporate@4imder vhctiim. I8 rdsultidgdprodudiBwas 38dissolved
(m 7H), 2.28 (dd, 1 H JI = 13.7 Hz, J2 = 2.0 Hz),

Rith2a (002 MHNaOH Sol&tién Hnd 22tracBd vHid , ,CHGEY (Grnx 25 ml); the
H, 25 1.62 (dd, 1 H JI = 14.8 Hz, J2 = 4.0 :

otghajc pliSeNMas (dtiEd dénd filieiddz) The 1§cﬂvé’nt W38 Qavaporated under
136.1, 127.6, 120.2, 118.3, 117.4, 110.5, 107.2,

Vacuym 761 d7 théseddubowds chfomat@@aphed (silic3geB, CBL,Cl,/MeOH =
WO 2005/ 095394 PCT/ EP2005/ 002190 10 27.9, 26.2, 22.1.
BExdipteeafor&SPnthgsifshefdesiret yrodese((hi datge 0CBS enpodli X5 %).

acid | actone (0.140 g, 0.398 nmol) was di ssol ved under

ni t r o MNMR PCDClgj 400 MHzy ér 589 (s OH. HTNE), Subpédsi dh, J = 6.8
was added with 5 MeONa (0.032 g, 0.597 mmol ), then

Hae hiit(ds ¢ Had = &8diey ubdiédt, rleHl Jx=f@f ¥’ J> Tl Hz), 7.09 (dt,
reacti on was quenched addin | aci al acetic
héL./,and. He, 50| WaH2 ka6 égapbfhtfé@)uhg’ér(sy&&hﬂai\d@hé 62-3.48
resulting product was redissolved wth a

(o) o CVAd 280 Hot 9608 1 (QHOLBI)( 3.06-28 Iy 2 FRa2.59-2.45 (m,
\Ig)gm c phase was dried and filtered. The sol vent was

3r3-8dl Lire? HD 24%-d émdltItB)a 1r &indme (ad H);
chrorrgto hed&lllcaMgh
C-I%IM (CDCl,, 100 z) ) 173 7 135 7 132 1,127.8,121.7, 119.7,

118.3, 111.1, 108.3, 81.6, 75.3, 61.2, 53.9, 52.1, 51.5, 51.3, 49.5, 34.7, 33.0,
32.4, 24.5, 16.9.

Example 7. Synthesis of deserpidine

Methyl deserpidate (0.5 g, 1.30 mmol) was dissolved under nitrogen in
dry pyridine (4.0 ml). 3,4,5-Trimethoxybenzoyl chloride (0.5 g, 2.17 mmol)
was dissolved in benzene (2 ml), then dropped slowly in the reaction mixture.
The reaction was kept under stirring for 5 days at 5°C and then quenched with
50 ml of water. This solution was added with a mixture of concentrated NHj
(2 ml) in 10 ml of H,O. The solution was then extracted with CH,Cl,
(3 x 25 ml) and the organic phase was dried and filtered. The solvent was

evaporated under vacuum and the resulting residue was recrystallized from
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10

10:1), to afford 0.17 g of the desired product (0.170
g, 0.3 8 nmol, 95%. 1H NWR (CDC13, 400 MHz) b 7.80
W@ b®5/0453b% NH), 7.46 (d, 1 H J = 6.8 Hz), 7.BAT/ER2003/002190
H J=8.0 Hz), 7.14 (dt, 1 H, JJ”—6 8 Hz, J2 = 1.2
Hz), 7.09 (dt, 1HJI—76HZ,32—12H2)446
(bs, 1 H H3), 3.79 (s, (% 62-3.48 15 (m. 5
aldptdneonm adfard20.1p8 B(R446 n115104 n91%) iaf the desired proguet. 2

59-2. 45 2.32-2.17
(m %H-INMR @leilli,ﬂ(m:%’ﬁé 7. &%(:bwl(\gli @ﬁ&biﬂ 80 ﬁ@t}l?ﬁ (s, 1
6 173.7, 135.7, 132. 121.7, 119.7
HLT.33 (081, B2 6] W 317 61 1), 512 §1 e 5107 64 1), 4,52 (bs, 1 1,
51.3, 49.5, 34.7, 33.0 32.4, 24.5, 16.9., 20 |
.5)83r i1 81, diesdidphan e VBEg 382 bt H QM 3.8 s 3 T,

1.30 mmol ) was di ssol ved under nltro nin

PP {8 DERIONTES, 3.50- s §ride PMSh oy 2H0PMR. 320 (m, 1
2.17 I di | d b
R 201 Gmpb 4TS il Ehe et Man nPod s 2 S8 1), 2.70 (dd,

reacti on was kept_under stirring fo

i b o dadisa  vech s, 26! B, iddﬁh B S 12, = 2 1),
;?ﬁixifﬂae%athtmh U Theodid ?Bﬁ‘f?e‘f&e?ﬁr Tt ﬁ%'ilhﬂ);

25 d th
G ol LRSI b, 600

D0S! 09830 Hck 33'@%@2%@ ﬁl%r%@e? b3 T3 54 P8-S, 823,
0.168 0. 440
T3, Gl 367 Bo @5k 8. 515 Db T4 8107 %&%”? 48 (1

H, 7.33 (s, 1 H, 7.33 (s, 1 H, 7.32 (1 H, 7.17 (1
H, 7.12 (1 H), 507(1H) 4.52 (bs, 1 H H3), 3.90
(dd, 1 H Jj =12 Hz, J2 = 9 Hz), 3.89 (s, 3 H_ Ow),
3.89 (s, 3H 5 Ow), 3.89 (s, 3 H Ow), 3.80 (s, 3
H Owe), 3.80 (s, 3 H Ow), 3.20 (m 1H, 3.20 (m 1
H, 3.04 (dd, 1 H JI = 12 Hz, J2 = 4 Hz), 2.98 (1 H),
2.70 (dd, 1 H J1 =12 Hz, J2 = 5 Hz), 2.54 (1 H),
2.47 (dd, 1 H Jj =12 Hz, J2 = 2 Hz), 2.34 (m 1 H),
2.33 (1 H), 2.04 (1 H, 1.98 (1 H, 1.90 (1 H), 1.86
(1 H; 13C-NVR (CDC13, 100 MHz) 8 176.8, 169.4, 163.8,
161.0, 159.4, 144.0, 10 141.6, 141.6, 141.4, 140.1.
137. 4, 133.1, 133.0, 115.5, 115.5, 86.2, 85.5, 82.3,



75.4, 74.0, 72.1, 67.8, 65.3, 61.8, 57.2, 50.7, 39.8,

27.3, 20.3. WD 2005/095394 PCT/ EP2005/ 002190 12
W@kos5394 A process for the preparation of deBer/pPzNFI@2190

(la) N ,HHHO HO MOOC Of¢ OM OB (la) MOS5
conprising the follow ng steps: a) denethylation of

res ic acid lactone (I1) MON \ ~~HN HHHO
@mo\/b 10 to give 11-O denethyl reserpic acid
lactone (I1l) HONH NHHH O (IIl)

1. A process for the preparation of deserpidine (Ia)

OMe

OMe
5 (1) MeO

comprising the following steps:

a) demethylation of reserpic acid lactone (II)

MeO

10 to give 11-O-demethyl reserpic acid lactone (IIT)

HO

4 bMe

.
b

b) conversion of compound (IIT) to deserpidic acid lactone (V)

15
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15

20

0 Owve b) conversion of conpound (I11) to deserpidic
acid lactone (VM) \ N,HN HHHO 15 0 rOw W

wQoe50035894 PCT/ EP2005/ 002190 13 c) hydr ol i sPeT/8P£2005/002190

deserpidic acid lactone (V) to ngfhyl deserpidate (V)
NHN HHHOHd (VI) MOOC Ove "d) esterification of

met hyl deserpidate (VI) wth 3,4,5-trinetoxybenzoic 5
eki d hydglises dedessspirliaacid dyctone (Ypdo paeshak desgrpidate (VI)
claimed in claim21 wherein the conversion of conpound
(I'l'l) to deserpidic acid |lactone (V) is carried out
trasform ng conpound L0 a conpound of formula
(V) R NH NHH K . in which R is a

| eaving group and re aypoundH(1V). 3. The

process as clainmed in cl i n which in conpound

(I'V) the R group is selected T lﬂfonate, an
i soureido or a (5-phenyl-tetraXol 3)
MeOOC -
OMe

d) esterification of methyl deserpidate (VI) with 3,4,5-trimetoxybenzoic
acid to give deserpidine (Ia).

2. The process as claimed in claim 1 wherein the conversion of compound
(IIX) to deserpidic acid lactone (V) is carried out trasforming compound (III)

into a compound of formula (IV)

in which R’ is a leaving group

and reducing compound (IV). {
3. The process as claimed in claim 2 in which in compound (IV) the R’
group is selected from a sulfonate, an isoureido or a (5-phenyl-tetrazolyl)oxy
group.
4. The process as claimed in claim 3 in which the R’ group is
p-toluenesulfonate or methanesulfonate.
5. The process as claimed in claim 4 in which the R’ group is
p-toluenesulfonate.
6. The process as claimed in claim 5 in which the reduction of compound
(IV) is carried out with nickel Raney. (‘

7. The process as claimed in claim 3 in which the R’ group is an isoureido



15 group. 4. The process as clainmed in claim3 in

which the R group is p-toluenesul fonate or
woredkasessul f onate. 5. The process as cl ai med | PCT/ER2005/602190

in which the R group is p-tol ygnesul fonate. 20 6.

The process as clained in claim5 in which the

reduction of conpound (1V) is carried out with nickel

gWPy. 7. The process as clainmed in claim3 in which

the R_group is an isoureido WD 2005/ 095394 i

$CT/ EPRo05pows ooclaimed gagilpim g, inTHdieh fhesedygdion of compound

claimed in claim7 in which the reduction of conpound

@) isicartigd oue dvigh pallpad Hip a0 etfrGaflon charcoal . 9. The

conmpound of formula (I1l) 5 HON N HHHO (IIl)

ave  Thd GomponmapsfUfedmoflaf(®iula (1V) N NHHHHO

Ov O 10 in which R is p-toluenesul fonate.

10.

10 in which R’ is p-toluenesulfonate.



