WO 2005/095394 PCT/EP2005/002190 1 A. PROCESS FOR THE
SEMISYNTH.ESIS OF DESERPIDINE FIELD OF THE INVENTION The
W&é%@ffpﬁ?@éntion relates to indole alkaloids, in particular to a Hféda88¢p02190
the synthesis of deserpidine. Background of the invention 5 Reserpine
(1b) was isolated for the first time in 1952 from Rauwolfia serpentlna
st Ry UL G LS TG G s i ol
as the main responsib
extracts. [err] 10 Deserpidine (1a) was |solated for the first t|me in 1955
from Rauwolfia canescens roots by Hofmann (Stoll and Hofmann, J. Ain.
Chen. BOEL B F7THRON RN TIOBVer the years reserpine and related
indole alkaloids, such as deserpidine, have played an important role in
the trediisenros tiypdneesiven nerlasas dod M ROGAIABAYY in particular to a
PCT/EP2005/002190 2 mental disorders. Even if deserpidine has an
HRsESing Ihs At e Al gtenfepidine.

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 the main responsible for the ipotensive activity of Rauwolfia spp

extracts.

MeO

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). |

15 (Ia)
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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its use has always been limited compared with reserpine due to its poor

“Q)vailabilit in nature. In fact, deserpidine titre in the cortical part of the
2{)05/095494

roots’is ot about 0.003-0.005%, whilst reserpine titre is of abdti HHE8H02190

5 Deserpidine is structurally related to reserpine (1b) and rescinarnmine

(1e). [err] Compared to reserpine, deserpidine lacks the methoxy group at
thenthl-pissititersCBmpaieddéocigseineaminandeserpiging Illﬁﬁi%@o_lpgical profile,
methoxy group 10 at the 11-position and is esterified at the 18-position

AU 3, A% triviethisxytrenz dioniésid ueoimgterdi ofveith reserpine due to its poor

3,4,5-trimethoxycinnamic residye.. Theoretically, the conversion of '
Fgg@?%?ﬁqg olae%%?ﬁaiﬂ@d%aYd%fé ERHIREJitrthisuds gertismorgrthtbe roots is

shappdon RN R R e R e

easiest way could be erther
the conveisiondshiie LB 9IGHR!%o PXUAONR [N RS B mine (1c)
reduction of the phenol ring to gseynzene ring. It ispéré)v\fr% tZt ose”s‘kﬁleﬂélﬁ%m (Ie).
the art that the polyfunctionalization of reserpine, rescinnamine and

methyl reserpate (Id) [¢ yes not allow selective 0-demethylation of

the hydroxy groyp, 095394 PCT/EP2005/002190 3

11-position. The known™nte ‘ pctl11 -demethoxyation or 11-0-
demethylation lack regioselegtivity emoselectivity
MeOQOC “OMe
OMe
(Ic)
MeO OMe

Compared to reserpine, deserpidine lacks the methoxy group at the
11-position. Compared to rescinnamine, deserpidine lacks the methoxy group
at the 1l-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
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It has now been found that these problems can be overcome using

Wr(?%%g/l(% ggid lactose as the precursor. 5 Detailed description of the.
invention T fie present invention relates to a process for the syRfAEER2¢f5/002190
deserpidine which comprises demethylatioh of reserpic acid lactone,
conversion of the phenol ring to benzene ring and re-esterifieation of the

118 gaydinoy. 9D - kinseRe detaibthe ﬂSPC@ﬁ%&P”]Wi%%%}Q&E% WS or 11-0-

steps: 10 a) demethylation of reserpic acid lactone (I rr] to give

dtinrlometivlieserciaaciddaaiang MU derchdi f fonyeraion o
err] ¢) hydroli

compound (Ill) to deserpidic acid lactone (V) S of

deserpidimacitblactoas(\himetiol daseepigai® MHWRR2ANS/098394me using
PCT/EP2005/002190 4 [err] d) esterification of methyl deserpidate (VI)

rGREE o aviitaetregybiiroipracirsogive deserpidine (1a) [err] 5
ReserBic acid lactone is a known compound and can be conveniently
Detailed description of the invention
The present invention relates to a process for the synthesis of deserpidine
which comprises demethylation of reserpic acid lactone, ]conversion of the
phenol ring to benzene ring and re-esterification of the 18-hydroxy group.

In more detail, the process comprises the following steps:

a) demethylation of reserpic acid lactone (II)

MeO

b)

4 bMe

.
H

c) hydrolisis of deserpidic acid lactone (V) to methyl deserpidate (VI)
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prepared by hydrolysis of reserpine or rescinnamine, or a mixture thereof,
it lium methoxide to methyl reserpate (1d) [err] 10 which is then
%c @gg) 16 the corresponding lactone with a procedure similarPtd (B2§@02190
reported by Woodward (R.B. Woodward et &, Tetrahedron 1958, 2,
1-57). Alternatively, reserping-and resginnamine can be directly converted
to their corresponding Iact
MacPhillamy et 15al., J. A Rem«
selective demethylation of reserpicﬁa'
out with conventional demethylating age
boron tribromide, iodotrimethylsiiane %3@0 giriog
conditions that can easily be optimised by the skilieie chemist, provided
that WO 2005/095394 PCT/EP2005/002190 5 the lactone's stability is
ensured) TheasserdfibatiomtribodmidedthyarticdéadyppdeferredValy  with  3,4,5-
described in the reported example. Step b) can be carried out with
RS9 hee o rfadcmy phagsrtsi tiasZdme. Preferably, this step is
carried out transforming compound (Ill) in a 5 compound of formula (V)
[err] in which R'is a leayigrgroyp and reducing (1V). 10 Among the

1958, 77, 4335-4343). The
e~{step a) can be carried
, selected from

leaving groups, sulfonictgstey S)élate or mesylate,
0
) 7 Y
MeOOC OMe ——OMe
(1a) OMe
MeO

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

with sodium methoxide to methyl reserpate (Id)

MeO

dd)  mMeooc” =

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, reserpihe and rescinnamine can be directly converted to
their corresponding lactons according to the literature (H.B. MacPhillamy et
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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isoureido groups (under the conditions described by Vowinkel in E,

W}éozmg}((% (%t al., Chem. Ber. 1974, 107, 907-914) are preferred, for

example those obtained by treatment with dicyclohexylcarbodifriB28¢5/002190
diisopropylcarbodiimide, or the (5-phenyl-tefrazolyl)oxy group (obtained by

15 treatment with 1-chloro-S-phenyl-tetrazole under the conditions

thestaibeddy WabiMysinenetedd). TiB. Gheot. Bod PBr8hide is particularly
4271-4273). Particularly preferred is the tosylate group, as described in
pielrapediets aleroplecd e teeluehwy ageskisnfdeexample, selected from

nickel Raney, palladium on charcoal and platinum. Nickel Raney must be
used tg%géec%ﬁgﬁlﬂﬂﬂd%fé%,wv& fasEhosm ettt Rl drargiigsng phenol to

d ion of i f | btained wit .
R e A S L SRR BRalY (0 in e
seseipigia agiddacione (pymethyl deserpidate (step ¢) can be carried out

with"sodium methoxide in alcohols and the esterification of 25 methyl
deserpidate to deserpidine (step-d\is cafried out under conditions
analogous to those reporteg-ir 3
WO 2005/095394 PCT/EP2005 190 6 ‘
4335.4343; M. Lounasrnaa et. at., Héteroc 1 85, 23, 371-375; R.H.
Levin et al., J. Org. Chem. 1973, 38; 1983-198E y
reserpic acid lactone as precursor afféivs to oy ome the regio- and
chemoselectivity problems of the known procgssesO™ In fact, in the
lactone, the conformation of the 16-, 17- and 18- substituents is

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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such that the 17-methoxy group is in the axial position, while in the

V\;r)grecursors is in the equatorial position; the axial conformation shields the

ez't%)g/)?gfsé%up from the attack of demethylating reagents and”Ql@¥g005/002190
selective demethylation of the | I-position with respect to the 17-position.
The process of the invention 10 provides a minimum yield of 40%. The

fOhewingexarhpies, ilTstrae thesing evor iogresies deiaihl EXamplesycles 1985,
Example 1. Synthesis of methyl reserpate A suspension of reserpine (1 g,
é%@i%%%ﬁh%-%l&@ﬁ%ﬁﬁ iuh @Bemethexidd 303.588, 14.83mIAGK n
methangl (50.nil) was refluxed_until disappearance of the starting material

(1 h), t @38%% atar[?(? cHiteRtrdfifFiNGer Sac st e Orastivg gitser allows to

i di ' 60 ml)_and djusted
o R R A e,
Igpeatedly washedonith elbethamine RGeS Rhase/was 29 helbstituents is

alkalinized with concentrated ammonia and repeatediy extracted with

suethyleridlohlbide ¢4 80 gajuf hie sothbined:drgasit phageslwerelEiegecursors
over sodium sulfate and concentrated under vacuum to give an
EniBrirosguaain RoBEY); thedtirlisenstowing mehietdodbamyethoxy group

th ification..Th followed starting from )
N L e A L Bt SRt i by ation
a?iﬁl@?tPﬁ)%sﬁWﬁ%ﬁ? ?8%@@:95 BegRmne, FedebP 100 ﬂggevélsa 3R vention
under stirring to a solution
provides a minimum yield of 40%.

The following examples illustrate the invention in greater detail.

Examples

Example 1. Synthesis of methvl reserpate

A suspension of reserpine (1 g, 0.16 mmol) in a solution of sodium
methoxide (0.150 g, 4.8 mmol) in methanol (50 ml) was refluxed until
disappearance of the starting material (1 h), then cooled and concentrated under
vacuum to one third of the volume. The solution was diluted with water (60 ml)
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. Svnthesis 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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WO 2005/095394 PCT/EP2005/002190 7 aluminium isopropoxide (10.5
1.4 mmol) in xylene (175 ml) and the resulting mixture was refluxed

)
W 20087D 0404

under nitrogen for 6 hours. The reserpic acid lactone precipitﬂéﬂ%%ﬁ?ﬂ‘?&zm
solution was filtered and washed with benzenhe (3 x 40 ml), followed by
ethyl ether (4 x 40 ml). The residue was 5 recrystallized from CHC13

afionging: 2:07sg{Popomnmol BL%0) of the 4lesifed] predustidhe s813e m1) and the
procedure was applied to rescinnamine. B) From methyl reserpate
Aardinhigniisoperexides (GeTUK gd 1168 mmalogas dissdlvedumddrhe reserpic acid

nitrogen in xylene (11.0 ml). Methyl reserpate 0.200(2, 0,483 mmol) was
lercherr PrerinHatehdismibaurelwdenetiase Nrns RAgyrrrhcssiwith benzene

Ao S AR e Bro BB Wil Gl oudt B o e "ebidue was
peshesifaiEns, G0 mikaar e Lo EeEME Mithe desired

recrystallized from CHCI3  affording 0°168 g 40’ mmol, 91 %) of the

¢estiedProdycake ORI MIO 4 DIV FEcBntm ke, 1H, NH);
7.18 (d, 1 H, J=8.4Hz, H-9), 6.77 (d, 1 H, J= 2.3 Hz, H-12), 6.58 (dd, 1

H, JI = By m) 2t §Hskrpied 75 (M, 1 H, J =43 Hz), 4.10 (t, 1 H,
J=5Hz, H-1.7), 3.73 s, 3H, OMe), 3.45 (d, 1 H, J = 12.0 Hz, H-3), 3.35
(s, 3 HAOMenRe0 (shdrekide QU0 HZz,I2 65 . 2idap]?. 76aR.6H(@olted under
H), 2.62-2.45 (n1, 5 He 20 2,43-2.24 gm 3 H), 2.00 (m, 1 H, J1 = 15.0 Hz,
wieogenHi xvkenen(11H, miseMiethyl reserpate, (1209 gz H4%): mmol) was

added and the reaction mixture was refluxed with stirring. The ester dissolved
quickly and the lactone started to separate as a white solid after 5°. After 2 h
under reflux the product was separated by filtration and washed with xylene
(3 x 20 ml), and ether (3 x 20 ml). The residue was recrystallized from CHCl,
affording 0.168 g (0.440 mmol, 91%) of the desired product.

'H NMR (DMSO-dg, 400 MHz) 6 10.5 (bs, 1H, NH); 7.18 (d, 1 H,
J =84 Hz, H-9), 6.77 (d, | H, J= 2.3 Hz, H-12), 6.58 (dd, 1 H, JI = 8.4 Hz,
Jy = 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);

BC NMR (DMSO-dq, 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,
31.3,27.7,264, 22.2,

Example 3. Synthesis of 11-O-demethvl 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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13 C NMR (DMSO-d6, 100 MHz) 8 178.3, 155.7, 137.5, 135.2, 121.9,

18.6, 108.5, 106.7, 95.5, 77.7, 77.1, 58.8, 57.1, 55.9, 54.9, 53.2, 45.5,
éé"zﬁfs"é’lﬁ?“z? 7.26.4, 22.2. 25 Ex le 3. Synthesis of 11-0-deRfetAg2005/002190
reserpic acid lactone Reserpic acid lacton&(0.210 g, 0.550 mmol) was
suspended under argon in anhydrous CH2CI2 (8,0 ml) and the mixture

OESERYIeAdARC Aigb i BiBrrebHikraRide s gddes(Red oA #4s quenched
mmol, 1.0 M solution in WO 2005/095394 PCT/EP2005/002190 8

Q2 @1 NpaHdEhessolutioadtwmedibrickré de Aftec i dh thetlie@dfighlwafhe aqueous
uenched with a NaHCO3 saturated solution and. extracted with CH2CI2.

A EeIEs CeRlassdvars colfdaete dnteakiranidl dyaipfilitBacost¢amD). The
1%35%%”%&%%%@?§§r%2%%r3$§§a”“ e e B erea. the
R0 gdféjati%stgﬁm% 'Oéclsiyfqt%%?eﬂ/ig@é@feg {yyg Ny gec{dde to the

tra on and concentration un er vacuum t e was

eivategraphad dailise aslc GHIRGAMBAE i lbati dhembebiicaivatibe under
desired product (0.1.87 g, O. 51 mmol, 92%). 'H NMR (THF-d3, 400 MHz)

@O B8( el $6] NHe s dib (bsyd BHOHptASr TR (g k8.4 CH,G9)eOH =
6.59 (d, I H, J= 2.2 Hz, H-12), 6.44 (dd, 111, J,=8.4J2,J2 = 2.2 Hz,
Vodoyiheral 1) o mive shadesiy mreél(@timwﬂ%s@ 12, mnel, 34%).

6 LA AUAS I P 10T 8 s o,
Ta73as B HA- 296140, kith ¥&0(@d, VB v= 2.2 11z, H-12), 6.44 (dd, 1 H,
J; = 8.4 Hz, J, = 2.2 Hz, H-10), 4.63 (t, 1 H, J = 4.3 Hz, H-18), 4.03 (t, 1 H,
J = 5.2 Hz, H-17), 3.61 (d, 1 H, H-3), 3.40 (s, 3 H, OMe), 2.90 (m, 1 H),
2.86-2.46 (m, 7 H), 2.38 (m, 1 H), 2.22 (dd, 1 H, J; = 13.5 Hz, J, = 2.0 Hz),
2.11 (m, 1 H, J, = 14.9 Hz, J, = 8.5 Hz), 1.86 (m, 1 H), 1.61 (dd, 1 H, J, =
14,8 Hz, J,= 3.9 Hz, H-19);"

BC NMR (THF-dg, 100 MHz) & 176.6, 153.2, 138.0, 133.9, 121.3,
117.5, 108.4, 106.9, 96;6, 78.2, 76.7, 58.9, 56.2, 54.6, 53.1, 45.7, 35.8, 31.8,
27.9,26.2,22.1.

Example 4. Svynthesis of 11—0~p—toluenesulf0nvl-11~O~demefhvl

reserpic acid lactone

11-0-Demethy! 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, N), 7.63 (2 H, A1), 7.31
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15 14.8 Hz, J2= 3.9 Hz, H-19); '3C NMR (THF-d3, 100 MHz) 8 176. 6

Wé?é% %gégg 133.9, 121.3, 117.5, 108.4, 106.9, 96.6, 78.2, 76.7, 5 (
B46,53.1, 45.7, 35.8, 31.8, 27.9, 26.2, 22.1. Example Ecgg}}ﬁ%{"}é 202190

of 11-O-p-toluenesulfony1-11-O-demethyl ?0 reserpic acid lactone
11-0-Demethyl reserpic acid lactone (0.700 g, 1.90 mmol) was dissolved
@nHErAityo@eirbindg sl ril of anbydtbus P, theh (isthylanire vadiadted?), 6.47
&) .86 ml, 13.32 mmol). The reaction mixture was reacted for 10', added

ith p-Blubriestiioriyh chioride (ootd; K1 dvitfof; théh réflutel ﬁ A8). 4.03
G T e (e ol ded s L7 30 Ara o 3ebly OMo),

f e 0 75 g 1. 0) T
DTS P B2 BLAA 00 R SRR #2501 m,
FCI/ER2G95/002499 0912112 AD. (1 51 (81, UH =T Bt Hiz, :B-9)8G 9943, 1.86 (m,
H, j=2.2 Hz, 1-1-12), 6.47 (dd, 1 1-1, Jr = 8.4 Hz, J2 = 2.2 1-Hz, H-10),
1H9,(1, .60 (dd A11HHz] H=18), M 103, &; +H,0+5,2H4 Bt-17), 3.62 (d, | H,

J=11.8.Hz, 1138339(33H OMe), 2.91 (m, | H), 2.84-2.43 (m 2
2.38 (m  G-NMRie( R dey, 20 Mél1hds hTe 13 54429,1344:% ﬂéﬁ 133.5,

E26 018 5520 3t T e AR B, Bl 6 2760 545,

3449434485136, 33399 27.9,26.2, 21.9, 20.8.

Example 5. Svnthesis of deserpidic acid lactone

Ni-Raney, previously washed with H,O (twice), MeOH (twice) and
EtOH (once) was introduced (4.86 g, humid) into a hydrogenation reactor
under argon, followed by 11-O-p-toluenesulfonyl-11-O-demethylreserpic acid
lactone (0.300 g, 0.58 mmol), dissolved in 14 ml of anhydrous THF and
16.0 ml of EtOH. The hydrogenation was carried out under a pressure of
50 psi. After 8 h the solution was filtered through Celite, washed with CHCI;
(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=17.8
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=5.2 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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W

129.6, 128.7, 126.3, 117.4, 113.2, 107.5, 105.0, 78.2, 76.7, 58.8, 56.3,

é@(?f%/?%'s%u%'?’ 35.7,31.7, 29.9, 27.9, 26.2, 21.9, 20.8. 10 EanTm PI2e %/()02190
yn{hesis of deserpidic acid lactone Ni-Raney, previously washe with ‘

H20 (twice), MeOH (twice) and EtOH (onck) was introduced (4.86 g,

humid) into a hydrogenation reactor under argon, followed by

27-9p2eRehesulfonyl-11-O-demethylreserpic acid lactone (0.300 g, 0.58

mmol), dissolved in 14 ml of anhydrous THE and 15 16.0 ml of EtOH. The

hydrogEratiop was Samitickeist ohdes thpladeys el S psi. After 8 It the

solution was filtered through Celite, washed with CHCI3 (6 x 40 ml) and

100 mi'deseemeicThvidolpstrnrad eVdibrate@. dRdemmelliiy asndigsolved under

residue was matographed (silica gel, 2CI12[MeOH = 20:1), to .
BRI o oSO S A DT, < Bl iR s o aided with
-d8,-400 ( 7 NEA o
B 378039 ) Rl M W Reglpelutder refiu for
94 (thb HeakTi Wit JubiklbBCa@ithd-8,2 ml b8 HAcH B3 48id and the
3H, OMe), 2.94 (m, 1 H), 2.84 (m, 1H), 2,78-2.33 (m, 7 1-1), 2.28 (dd, | H,
JdlvehB Fiszev2po2 e nin @et 2 Goutihh, Jhe 1650 king)produrtHepsli@dissolved
(m, 1 H), 251.62 (dd, 1 H, J1 = 14.8 Hz, J2 = 4.0 Hz, 1-1-1% 13C-NMR
Wiir-as0 dodMubaH e utias antextiraoted, wathoCilfglg (41x.4L5 ml); the
110.5,.107,2, 78.2, 76.7,58.9, 56.2, 54.6, 53.1, 45.7, 35.8, 31.7, WO
DB 6o B CTA P IBIGE A oH1 G o8y 4 e 50135t Was ‘évaporated under

vacuum and the residue was chromatographed (silica gel, CH,Cl,/MeOH =

10:1), to afford 0.17 g of the desired product (0.170 g, 0.38 mmol, 95%).

'H NMR (CDCls, 400 MHz) & 7.80 (bs, 1 H, NH), 7.46 (d, 1 H, J= 6.8
Hz), 7.31 (d, 1 H, J= 8.0 Hz), 7.14 (dt, 1 H, J; = 6.8 Hz, J, = 1.2 Hz), 7.09 (dt,
1H,J;=7.6Hz, J,= 1.2 Hz) 4.46 (bs, 1 H, H-3), 3.79 (s, 3 H, OMe), 3.62-3.48
(m, 5 H, 1 OMe and 2 H), 3.26-3.15 (m, 2 H), 3.06-2.91 (m, 2 H), 2.59-2.45 (m,
3 H), 2.32-2.17 (m, 2 H), 2.03-1.91 (m, 1 H), 1.89-1.71 (m, 3 H);

BC-NMR (CDCls, 100 MHz) & 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 NH;
(2 ml) in 10 ml of H,0. 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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WM(%&SH ?’QF i suspension was added with 5 McONa (0.032 g, §

Exam le 6. Synthesis of methyl deserpidate Deserpidic acid lactone (0,140
9, 0.398 mmol) was dissolved under nitrogen in 27.0 ml of anh%drous )

: 75‘?1’:%}%?}’,219“
then the mixture was reacted under reflux fof 90'. The reaction was
guenched adding 0.2 ml of glacial acetic acid and the solvent was
sveporated uftded adddny, Thd4@suking, B d8broldseredissoll eadoditbta
0.2M I}IaOH solution and extracted with C31C13 (4 x 25 ml); the Qr%anic ‘
phase Wa\vi&d (4Aa Gileré00 EIZd OehdbddBvhgdrateduretd 16 H). 7.33 (s, 1

e DR Ao ot I Sy 50,0, 10
R G SLAT 2ot ke 10,0 B o 38y 6. 3

Bakeh. 09 §at (51 HHJOR®$ BiB012&=12 HaMeA6 e tsH3 "H?’DM%?,(&ZO (m, 1
3 H, OMe), 3.62-3.48 15 (M, 5 H, 1 OMe and 2 H), 3.26-3.15 (m, 2 HJ,

BL0)632291 (¢m, 2 H), 3.89-2d4h (nEL,3/H): 2332, 17, (M4 H), 208 (O HIN2.70 (dd,
1 H), 1.89-1.71 (m, 3 1-1); 13C-NMR (%mlm 100 MHz) 8 173.7, 135.7,
1381712718 Hz.1& T10Hzn 2854 (11H). 1043 (dd.6! 15,390161 0243 J; = 2 Hz),

R R B LA, TR fag o
Fesol . . >SS e |
oot sen I AR A D6 A TN, 1440,
qdrppged showly ithae reaction Jixtune 3 Thel ssaction was kestsinger2, 85.5, 82.3,

stirring for 5 days at 5C and then quenched with
75.4, 74.0, 72.1, 67.8, 65.3, 61.8, 57.2, 50.7, 39.8, 27.3, 20.3.
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25 50 ml of water. This solution was added W|th a mixture of concentrated

NH3 (2 ml) in 10 ml of H20. The solution was then extracted with

CH2C12 (3 x 25 ml) and the organic phase was dried and filtered. The

solvent was evaporated under vacuum &hnd the resulting residue was

recrystallized from WO 2005/095394 PCT/EP2005/002190 11 acetone, to LLOYD WISk
kb AMIGB g (0.440 mmol, 91%) of the desired product. 1H-NMR

(CDCI3 400 MHz) 6 7.83 (bs, 1. H, NH), 7.48 (1 H), 7.33 (s, | H), 7.33 (s,

1H),7.32(@H),7:17 (11-1), 7.12 (1 H), 5.07 (1 H), 4.52 (bs, 1 H. H-3),

3.90 (dds Liodk =42 iz, 2 a%ﬁ@ 3@%8 3, O@Q% 3.89 (s, 3H, 5

OMe), 3.89 (s, 3 H, OMe). 3.8 H H, OMe), 3.20

(an, | H), 3.20 (m, | FI dd, 1 H, J1 - 12 Hz, J2 = 4 Hz), 2.98 (1 H),

2.70 (dd, I H,J,=12 ] )254(1H)247(dd 1H,J1=12

Hz, J2 =2 Hz), 2.34 (M5 33 ( H);I204(1H)198(1H)190(I

H). 1.86 (1 H): 13C-NMR (c£b®13 0

159.4, 144.0, 10 141.6, 141.6, 14}

11:55, 86.2, 85.5, 82.3, 75.4,/4&

200 E P5

0571566 LLOYD) WISE CLAIMS A process for t
5 deserpidine; (1n) [err] () MeO

comprising the following steps;

a) demethylation of reserpic acid lactone (IL)

10
b)
el /‘\\

N/ N/\?<N o

L AN
BN
_ o
av) /ﬁ\%

AMENDED SHEET 07/11/2005
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lactone (II) [err] 10 to give 11-O-demethyl reserpic acid lactone (lll) [err]
b) trasforming compound (111) into a compound of formula JV) [err] 151
AMENDED SHEET 07/11/2005 PRINTED 03/002/2006 CLMSPAMD 009
07.11.200 EP 0571566 LLOYD WISE 13 in which R'is a leaving group
and red}hc@giggrﬁp%gqu\{ﬂg Ié(jjx%%%rpidic acid lactone (V) [err] 5 ¢)
hydrolisis of deserpidic acid lactone (V) to methyl deserpidate (V1) [err] d)
estafifiehiiongof mephyhdedarpidate Q4 vith:3i4, Brtkwastoxybenzoic acid
to give deserpidine (In). 10 2. The process as claimed in claim | in which in
compound (IV) the R’

L

H o
N\ P
4 OMe

O

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

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

2. The process as claimed in claim 1 in which in compound (IV) the R’
group is selected from a sulfonate, an isoureido or a (5-phenyl-tetrazolyl)oxy
group.

3. The process as claimed in claim 2 in which the R’ group is
p-toluenesulfonate or methanesulfonate.

4. The process as claimed in claim 3 in which the R’ group is
p-toluenesulfonate.

5. The process as claimed in claim 4 in which the reduction of compound

(IV) is carried out with nickel Raney.

6. The process as claimed in claim 2 in which the R’ group is an isoureido
group.
7. The process as claimed in claim 6 in which the reduction of compound

(IV) is carried out with palladium on charcoal.

AMENDED SHEET

©'5 comprising the following stepsg;%gﬁc%%éé"‘ lation of reserpiétacid®”’ - 11 . 200 EP

LOYD WISE

07/11/2005
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group is selected from a sulfonate, an isoureido or a 010 07.11.200 EMPQ/Io66:

(5-phenyl-tetrazolyl)oxy group. 3. The process as claimed in claim 2 in
which the R' group is p-toluenesulfonate or methanesulfonate. 15 4. The
process as claimed in claim 3 in which thé R' group is p-toluenesulfonate.
5. The process as claimed in claim 4 in which the reduction of compound
(V) is ceped bWl HickehRaney; . The process as claimed in claim 2
in which the R' group is an isoureido 20 group. 7. The process as claimed
in claim C in which the reduction of compound (1V) is carried out with
palladium on charcoal. 2 AME DS T 07/11/2005 PRINTED
03/002/2006 cmsmma&n@@m 571566 LLOYD WISE 8.
The compound of formula (ID) [érr] ™A €omp Hd of formula (V) 5 [err]
in which R' is p-toluenesulfonate. 3 AM SHEET 07/11/ 2005

LLOYD WISE

(A

9. A compound of formula (IV)

in which R’ is p-toluenesulfonate.
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