-1- 17, 18- Dehydr o- Apovi ncom nol Derivatives -2- This invention rel ates
to polycyclic conpounds containing a double pond in the D-ring, a process~-
for their preparati‘on "and pharnaceutical conpositions containing them 5
Mor e particugza y, the inventjon:provides 17,

o

18- dehydr o- ilncam nol -3',4', 5" -tri net hoxy-benzoate of the formula (1):

10 [err] 15 and acid addition salts thereof. According to another 1§g
aspect of the™Tnvention there is provided a nmethod for preparing -
17, 18- dehydr o- apovi ncam nol -3',4' ;5" - trinethoxy-benzoate and acid

addition salts thereof. Still another aspect of the invention is a

phar maceuti cal 20 conposition which conprises as an active ingredient a

pharmaceutically effective anount of the conpound of fornmula (1) or a
pharmaceutically acceptable acid addition salt thereof, with at:jggqugﬁyﬁ
pharmaceutically inert carrier or diluent and optionally further—
pharmaceutically active substances. 17, 18- Dehydro-apovi ncam

-]

17, 18-Dehydro-Apovincominol Derivatives



I nol is described and clainmed in our D visional Application No. 83
10731(2125788). According to the invention the new

17, 18- dehydr o- apovi ncani nol - 3' , 4", 5' - <t ri.met hoxy- benzoat e of fornul a-{1)
-3- is prepared starting from 17, 18- dehydr o-vi ncanmi ne of - fornul a
[err] or 1/ 18-dehydro-epivincam ne- of r8rmula (1Vb) 10 [err] 15
m xture of the conmpounds of formulae (I1Va) and (IVb) The starting unds
of" %@rnul ae (IVa) and (IVb) are known in the art. It was first suggested

by Vénkert [J. Am Ch . 87(7). . 1580.(1965)] 2 t id
a?/kal.gi 3; cgn bemcon\'/g_nt gg&l%n 8"%?‘#&8&' ﬁgléfl’ﬁﬁl %%’dggl%gy%i{]?apﬁogﬁd elr(rara
a e f 0 . o : ) e
i Scuseed. The. honteifdld 0l el Bbha, thIEREDBEr1AE)la BESHAE M0

Soc. 93(1), 2551£H£EB]pfﬂﬂ&fﬂ%ioﬁxhﬁﬁdﬁﬁakﬂakﬁﬁtiéaﬂSé&ﬁﬁ%&iﬁ&bﬁ@ber30”!“e
[err] 17,18-dehydro- vincam ne. A synthesis based on the latter conversion

ocontaining them.

5 More particularly, the invention provides 17,
18—dehydro-apovinéaminol-3',4',5'-£rimethoxy#benzoate
of the formula (I):¢

: A
10 C

//CHZ CZHS
0

(1) -
/

CH30 ' 0

CH3O

15 and acid addition salts thereof. According to another
'éspeét of the invention there is provided a method
for preparing 17,18-dehydro—apovincaminol-3',4',5'-
_trimethoxy-benzoate and acid addition salts thereof.

\\w/ Still anothér'aspect of the invéntion is a pharmaceutical

20 ° compdsition which comprises aé an active ingredien£
a pharmaceutically effective amount of the compound
of formula (I) or'a pharmaceutically acceptable acid
addition.salt thereof, with at least one pharmaceutically
inert carrier or diluent and optionally further

25 pharmaceutically active-substances. 17,18-Dehyd;o-apovincanh
~inol is describe_d and claimed in our Divisional Appli;:afiﬁf;_No. 83 10731(’-9-‘7-57?‘?j

According to the inveﬁfion the new 17,l8—dehydro_-apovincaminol-3',4',5'-

trimethoxy-benzoate of formula (I)



I's disclosed in Belgian Patent Specification No. 818, 144. The known
starting conmpounds have a vascotropin activity. The conpound accordipg to
the invention can be prepared by treati-ng a conpound of fornmula (IVa) 5 :
and/ax (1Vb) with a suitable dehydrating agent, reducing the obtained
corpoynd of forrmula (111)y: (I111) 10 [err] with a :
séledtN/ve reduci ng agent, preferably a3conplex met al hydride, and then 2
rea hg the resulting compound of forrmula (I1): 15 (I1) [err] 20 ¥ h
3,4,5-trinethoxy-benzoic acid or a derivative thereof capable of acylation

and, 11, desi 1 Gd, CORUsL 00.10EnEOFPRHNE of o LSRR Lidn SADSSE | At

aC|d addition~Sa ereo ew conpoli
addition 25 1vasal ts thereof inhibit phosphodi est erase enzyne activity
and are partlcularly suitable for treating skin diseases acconpani ed by
pat hol ogi cal cell proliferation. The

(IVa)
CH3OOC 25

or 17, lS—dehydrdfepivincamine of formula (IVb)

Ei:[;:E%EF | ._. .
HO u}\/ ,) o (1D

CH3OOC . C2H5

10

15 or a mixture of the cdﬁpouﬁds of formulae (IVa) and
| (IVb) . - | |
The starting compounds of formulae (IVa) and
(IVb) are known in the art. It was first suggésted ';,f
by Wenkert [J. Am. Chem. Soc. 87(7), 1580 (1965)]
20 .'that aspidosperma-alkaloids can be converted iﬁto
vincamine alkaloidsQ As a typical example the
‘transformation vincadifformine —> vincamone —> vincamine
- was discussed |
. The hypothe51$ was proved by Kuthey et al.
25 [J. Am. Chem. Soc. 93(1), 255 (1971)] and was extended
to the transformation tabersonine —> 17,18~dehydro-

vincamine. A synthesis based on the latter conversion



J
conpounds al so have a prophylactic effect. Skin di seases acconpani ed by
pathologjcalPp(olifergtion of the epiderms are relatively frequent and
isnvol ve several per cent of the popul &ion’ 5 D seases of 'ﬁke ki nd
i ncl ude benign and mal i gnant, di Seases, such as psoriasis atopi '

dermatitis, primary contact dermatitis, allergic contact der ' baso-
and: spi nocel lul ary carcinoma, ichthyosis,sqpremalignus hyperkersl S.,
| i gh-i nduced keratosis, 10 acne and seborrheic dermatitis. Certain
di seases are only found in human beings while others may be observed in

animals as well. Since sone of the skin di seases acconpani ed by

pat hol ogi cal cel | ipr diist2oaedoin dBebhgiancRatkent SfecificationniNe,. 818§.,144.
psoriasis,. the anti-psoriatic activity of the conpounds can only be
denonstrat ed i ndirectly iBhanknewntgtaxtingrorpannds dlave A glascosrepinog,
359-365 (1971)] established that the pathol ogical proliferation 20 S
.acconpanj ed by a BEEL¥ALE-i nThACPBRAING faAGSRAT N deh ddien dnvsRdi#nss FRat e

-AMP) .  As i |1 _k - AMP.i s: duced b I I [
Ay S BB o B bR P S Y AR a9 '
psorlaSISSby agen%ﬁd?hk”?&@ESn91£ﬂeéf§&i¥3ﬁf%céeﬁ?&?Q@ing ggent, reducing

the obtained compound of formula (III):

(ITI)

10 CcH 3OOC C
_with a selective reducing agent, preferably a complex
metal -hydride,and then reacting the resulting compound
of formula (II):

15 3 |
o H :
L

20 with 3,4,5-trimethoxy-benzoic acid or a derivative thereof
éapéble 6f acylation and, if desired, cqﬂverting the |
compound of formula (I) obtained into an acid addition
salt thereof._‘ |

| The new compoﬁnd of fbrmula (I) and acid addition

25 '~ salts thereof inhibit phosphodiesterase.enzyme activity.

and are particularly suitable for treating skin diseases

accompanied by pathological cell proliferation. The



25 cycl ase (e.g. norepinephrine) or inhibiting the activity of

phosphodi esterase (e.g. papaverine). Wen planning our nodel expérinents we
start.ed - 6- fronrthe assunption-that«the converse of ‘Voorhees's, ° s
statemgnt{ i s\ al so true, i.e. if a conpound inhibits the activity of

phosphaod erase, this indirectly remders. it probable that the conmpound |s

sui t abl\e 5 treating psoriasis or other skin diseases acconpani.ed. .
by pat hdtegi cal cel | proliferation. This assunption has been verified, i@!g
t he conpounds showing in vitro a phosphodi esterase inhibitory activity have
proved ef f ecticempounds rileal haveaanprophylpssicaeffect0 _ The
nmodel experiments were perforned usi ng phosphodi esterase isolated from
animal tissues (rat brin Q%ﬁﬁﬂsésbﬁépﬁmeﬁnééﬁtp¥ rashe}ogigalenzyme was

E?S:pﬁtyiz e Tt AR R e SC'”h %%ﬁ@?egﬁspre?etemsi d%a%@é%’%?i?e
' E. W
Sut her | and (2 .oﬁn‘*”ﬁf%"s'é}‘f%%%%&% PRl T e PRBSARERORT) of i he

gg::'hf'ﬁg teﬂzyr&é’@ésé?@r&ﬂQ&ﬁd HALH %Qhﬁgﬁ%ﬂﬁdmgﬂﬁxgﬂ%d by G

diseases, such as'pgoriasis atopiés_dermatitis,
primaryfcontact dermatitis, allérgic contact dermatitis,
baso--and épihocellularycarcincma,ichthfosis, )
premalignushyperkeratosis,liqht-iﬁduced keratosis, \\;J
10 acne and seﬁorrheic dermatitié.. Certain diseases ‘are
. only found in humén being$ while oﬁhers may be observed
in animals as well.
Since some of the skin diseases accompanied
.by pathologicai cell proliferation do not occur in‘
15 énimals, e.g. péoriasis, the aﬁtiqpsoriatic activity
of the compounds can only be demonstrated indirectly
in animal tests. | o _ '
Voorheeé et al. [Afch. Derm. 104, 359-365 e
| (1971)] established that the pathological proliferation <
20 is accompanied by a decrease in the ievel of cyclic |
adendsine monophosphate (c—AMé). As is well known,
c-AMP is produced by adenyl éyclase and is aeéomposed
' by phosphqdiesteraée. Vborhees successfully influenced
psofiasis by agents'stimulating the activity of adenyl
25 cyclase (e.g. norepinephrine) or 1nhib1t1ng the act1v1ty
‘of phosphodiesterase (e.q. papaverlne).

~‘;;Whén planninq our model experiments we started



20 presence of an excess anount of c-AWMP tritium/|l abeled (10.1 nmol es .
of a c-AWP substrate contalnlng 2.59 K Bg of 3Hc-AMP), in an |ncubator

The neasuyenent was first carried out ®thout the inhibitory s nce and
then i-n the presence of 17,18-dehydro- 25 | N

apovi ncam nol - 3' , 4 5'-trinethoxy -benzoate as an inhibitor,
incqg?tlon time of 20 minutes ‘[N.S. Arch.™har macol . 268, 272
the ™ test conmpound a 1 mvl e stock sol ution was prepared w th aqueous
hydrochl oric acid solution and different anmounts of the stock solution were

added to the enzyng g oot ald QGO HUIE BodekslObg thotnkedLerr]

and 5 5 x 10[err 1t e test conpoun

papaver i ne used asstgtidiie oL ARAINGuAS Adled < @ LBRpBRRYMERRESREEA! T ON

i n an anal ogous manner. The activity of ‘t he sol utions cont ai ni ng

17, 18- dehydr o- apovile aadtw¥ity oft phdspHodiseitedsse,1@his ikapzeateyand
papaverine was expressed as a percentage of the control .(enzynme solution

Wi t hout any i nhi bi remdgessibit sueialilt)%hatlther esmpbandolisasatdabbeafioenzyne
i solated fromrat brain are as follows: Test conpound The
effect of & 15  treatine psmiissisy or other skinxdispesel accompamied[err]
5 x 10[err] ' o

_'by pathological cell-proliferation. This aésumption
.has been verified, i.e. the compounds showing in vitro
a phosphodiesteraseinhibitbryactivity haVe proved

N\ effective in clinical treatment of psorlasis.

10 - The model experlments were performed using
phdsphodiesterase isolated from animal tissues (rat
fbrain,_cattle brain or cattle heart). The enzyme was
iéolgted by the'teéhnique of J. Schrdder apd H.V.
Richenberg [Biochem. Biophys. Acta 302, 50 (1973)],

15 ‘-whereupon'the phdsphodiesteraéé isolated was purified

. according to the methqg of J. G. Hardman and E. W.
Sutherland [J. Biol. Chem. 240, 3704 (1965)] and the

g\;/ actiﬁity of the purified enzyme was measured by a

' radioisotopic method developed by G. Poch, in the

20 presence of an excess ;mouﬁt of c-AMP tritium
labeled (10.1 mmoles of a c~AMP substrate containing
- 2.59 K Bq'of'BH-c-AMP), in an incubator. The
measurement was fitst"carried out without the inhibitory
substance and then in the presence of 17,18-dehydro-

25 apqvincéminol—3',4',5‘-trimethoxy;-benzoate as an

inhibitor, after an;igcﬁbation time of 20 minutes

[N.S. Arch. Pharmacol. 268, 272 (1971)]. From the



N
mole/lit. concentration of the test conpound on enzynme activity as % of the

control 17, 18-dehydro-apovi ncam nol - 20 3',4",5 -trinmet hoxy-benzoat e.
HC1 — 84.7 =~ 40.7 38. 6 papervi ne.”Hd .
91.2 89.7 60.5 The tests on an enzyne isolated fromcattle

br ai’ cattle heart, respectively were carried out 25 In an

way. On the basis of the rgsults obtained, the enzynme activity,
was p ted against the |logarithmof the concentration of enzyne i nhi bi e
(pnol es), and the inhibitor concentration which resulted in a 50 % decrease
of enzyme activity (I was read off. fromthe curve. The results obtained
are shown in tip@sg(gqqugi Bad mmole stock solution was prepared

[err] ([err]noles on‘ghospho- Test conpoynd . T di est erase
i sol ated from %Ll gaueoys,hydrochloriq acid solution and different
orain . "Cdounts A 'y;%el7s-t%%kdes®i%rt%%p%¥e'{éc 3aatd to the enzyme

prgparation COrreéponding to. 5 x 1070 1 x 107 %and
5 - 5x107° mole/litQ of.the.test compound. A solution

of papaverine used as refefeﬁce'compound was added

to the enzyme prepatation in an analogous maﬁnef.

‘'The activity of the solutions containing _

17,18-deh?dro-apo?incaminol-3',4},5'-triﬁethoxy- : | \“J
10 'benzoﬁte and papaverige was expressed as a péréentage

of the control (enzyme solution without any inhibitory

substance, 100%). The results. obtained on an enzyme

isolated from rat brain are as follows:

Test compound " The effect of a

6 5

15 (enzyme inhibitor) = 5x10° 1x107° 5 x 10

mole/lit. conceritration of the test
compound On enzyme aétivity as %

' of the control | -ilj/

17,18-dehydro-apovincaminol-

20 3',4',5'-trimeth6xyfbehzoate.-
HC1 ' ' - 84.7 - 40.7 38.6
papervine.HCL 91.2 89.7  60.5
. The tests on an’enzyme isolated from cattle
braih and catt;e heart, respectively were carried out
25 in an analogous way. On the basis of the results

obtained, the enzymé activity was plotted against the

logarithm of the concentration of enzyme inhibitor



benzoat e. HC1 15 .3 10 Papaveri ne. HC
90 . 50 70 15 . The results set forth in/fhe>
above Tablke clearly show that the new tonpound according to the
was 6 44 mes as effective as papaverine used as reference substance
enzyne isolated fromcattle brain. On an -egwyne isolated fromcatt
It was 18 tines as 20 effective and on an enzyne isolated fromrat
braiYit was 7 tines as effective as papaverine. The first clinical tests
were carried out with preparations for topical use, e.g. ointnents, creans,
sol utions, tincturdépmopasi esandethreolnhikitor Zpncentradioa mhight resndked
conpound according to the invention as_an active ingredient. Mre
particularly, creaf® BoAPabnifereass af ognayme ety vityy,(fng)1 wesygead off
respectively- ~ -9- of .17, 18-dehydro-apovincaninal-3 ,4, 5 -tri hoxy-
benzoate were enpo?§8ﬂ.t%fiﬁ?fﬁf’te Q ﬁégi}ﬁﬁﬂégﬁQﬁﬁf ﬁrﬁaF%QHPslggshgring
from psoriasis. D“E%ﬂ@o&?ﬁg?féﬁfeEhe 5. patients did not receive any
systenmatic treatnment, e.d.”i mmunosuppressive, citostatic or glucocorticoid
treatnent, sfor their basic disease.

Iso (phmoles) on phospho-
. Test compound _ diesterase isolated from
| cattle cattle . rat

2— R , - brain heart brain

: - 17,18-dehydro-apovinca-
10 . . s
o minol-3',4',5'-trimethoxy- i

benzoate.HCl _ _ 15 3 - 10

Papaverine.HCl 90 50 70

15 _ ' The results set forth in tﬁé.abdve Table clearly
show that the new compound according to the ‘invention
was 6'times as. effective as papaverine used as reference
substance on an enzyme isolated from cattle brain. On
'an'enzyme isolated from cattle heart it was 18 times as

20 _ effective and on an enzyme. isolated from rat brain it
‘was 7 times as effective as papaverine.

The first clinical tests were carried out
with preparations for topical use, e.g.'ointments,
creams; solutions, tinctures, pastes, aerosols, etc.

25 | éontaining the new compéund according to the invention
as an active ingredient. @ More particularly, creams

containing 2 %, 1 %, 0.5 %, 0.25 % and 1.1 %, respectively.



G oups of 5 were exam ned by the so-called plague nethod. One side of
symmetrical skin |esions 10 - was treated by a cream containing the
acti & T\gredient in the desired concentration, while oh the other, side *
pl ac 3 s applied. The remaining psoriatic 'sites on the skin were
subjgated to other topical treatnmentg, for exanple ointnments containing

fl umettiasone pival ate 15 and saficylic acid, as active ingredient , .
which are widely used for the treatnent of psoriasis. The tests were ;
started with creans having a higher active ingredient concentration and

then further B%F'QOEiSﬂééﬁyaféaéﬁgvﬂhé@mﬂﬁ@?ﬂja}4OPS'CLEEfHéHHH%yZO the
smal | est effective active ingredient concentration. The skin was treated 2
to 3-tines a Geyzvatel webe  smpplped. di sappeared or were considerably
inmproved (1 to 6 weeks). .The effectiveness was eval uated by observing 25
three synptons; inflaffkinical teststwereopenfeirned rrmetiemispeel ing). ..

The intensity of the synptons was qualified by scores between O and 3. The

t ot al -1 0- sufkpEingf £50Br BSOELRGEE . asPRripdisthe Wsthdheduction of

SYMRLYTS:  The LeSults 49hen L2 LUaL e DL P00

Yy systematic treatment,
e.g. immunosuppressivé, citostatic of élucécorticoid
treatment, for their basic disease.
Groups of 5 were examined by the so-palled _ -
plaque-method; dne side of symhetrical skin lesions : \\-)
10 ' was treated by a cream conpaining the active ingredient
in the desired concentration, while on.the:other side
Placebo was aﬁplied. The remaining psoriatic sites
on.tﬁé skin were subjected to other topical treatments,
for example ointments containing flumethasone pivalate
15 .and salicylic agid; as active ingredient . which are
| widely used fof.ihé treatment of psoriasis.’
The tests were started with creams having a
higher active ingredient concentration and then further- \;/f
‘patients were treated with preparations containing
20 ‘the smallest effective active ingredient concgntratioh,
- The skin was treated 2 to 3~times a day until the
syﬁptOms diéappeafed or.were.cOnsiderably improved
(1 to 6 weeks).
The effectiveness was evaluated by observing
25 three symptoms; inflammation, infiltratibn and
-desquamation (peeling). The intensity of the symptoms

was qualified by scores between 0 and 3. The total



[

mat hemati cal statistics. During the treatnent undesirable side effects

. Wer e never observgd.ﬂS _ The results are shown in the foll ow ng
Table. 0 ="no synptons, 1 = noderate synptohs, 2 = strong synptong; -3\
very strong synptons. 10 . Evaluations were made befor N%?“
treatment (1), after one-week treatnent (Il1) and after a two- we :

treatment (I11). The results set forth it&he follow ng Table are the
aver age nunber of scores. (total .nunber of scores/nunber of patients) for
creans 15 containing.-2 % of active ingredient. Average nunber of scores

PPV TIPS TN dghbet TG ebide AR A TR 87 ke Frauttion' '
1.6 0.6 2.8 2.5 dyfiofofls O Srnd 2eddl B LMY < vReNARREC Y5 mIRBOHESDE

unanbi guously proved that the -conpositions
mathematical statistics. During the treatment

undesirable side effects .were never observed.

5 - The results are shown in the following Table.

no symptoms,

moderate symptoms,

strong symptoms,;

W [N = o
]

very strong symptoms.

10 . . Evaluations were made before the treatment

| : (Ij, aftér one-week treatment (IT) and after a two-
week treatment (III). The results set forth in the
following Tablé are the average number of scores . (total
ﬂumbér of scores/number of patients) for creams

15 containing 2 % of active ingredient.

N

.'.'l .
_Average number of §cores -t

5.
I II ‘III I II IIT I II IIT

\\_/ ' Active ingredient: Infiltration Inflammation Desquamation

20 17,18-dehydro-

apovincaminol- |
3',4',5"- 2.6 1.6 0.6 2.8 .2,2 1.6 2.0 0.8 0.2
trimethoxy- |

benzoate

25

The test unambiguously proved that the compositions



can successfully be used for treating psor|a5|s No side effects were
observed. According to an aspect of the invention there is prOV|ded a

procesy for preparing. 17, 18-dehydro-apo- 5 .
- Vviac ol -3 ,4 5'-tr|nethoxy benzoate of the farmula (I) 10 [err] and

acid ition salts thereof by. 15 a) treating a conmpound of

t he gla (I'va): [err] 20 and/or U“&h [err] 25 with a suitable - Lo

dehydrating agent, reducing the resulting new conpound of the fornula ot

(rrry: -12- [err] 5 by a sel ective reducing agent, preferably a '

copl ex et al fyglrd ool 11 hd GEd Hor ft%eaeau'gt bggrﬁs\svlgmﬁg“d of the

formula (I11):
- side effects were observed.

© According to an aspect of the inveption there
is provided a process for preparing 17,18-dehydro=-apo-
5 vincaminol-3',4',5'-trimethoxy-benzoate of the

formula (I):

- 10 (I)
CH3O.
CH3O
. eH3O
-and acid addition salts thereof by
15 ' : af treating a compound of the fo;mula (IVa):
- (Iva) - J
20
and/or (IVb)
(IVD)
25

with a suitable dehydrating agent, reducing the resulting new

compound of the formula (III):



. _

HO- H2C CHZ25wth 3;4,5-trinethoxy-benzoic acid or a derivative

t hereof capable of acylation and, if desired, converting 15 t he
Qpnpound';ﬁ the fdornula (1) obtai ned imto an acid addition salt t her eof ;

or a[err]) reacting the new conpound of forrmula (I111) with a selective
reduc{ﬁg agent, preferably a conplex netal,bydride, and reacting th%iﬁ%g&
compound of 20 formula (11) obtained wth 3,4,5-trimethoxy-benZoj

aci &-or a derivative thereof capable of acylation and, if desired
converting the conpound of fornula (1) obtained into an acid addition salt
t hereof; or a3) reacting the new copgpound of forrmula (1) 25 wth
3,4,5-trinmet hoxy-benzoi c aci q -’ggrlvatlve t her eof capabl e of acylation
and, if desired, converting t¥H pRand of fornula (1JIDDYained into an
aci d -13- addi tion salt thereg !‘gcwd|ng to anot her aspect of the

i nvention there are prOV|@@@09ﬁ rmaceut i cal compositions having a
phosphodi est erase i nhi biting act|V|FyH5|n particular 5 for treatnment
and prophyl axi s of skin diseases '

5 _ by a selective reduc1ng agent, preferably a complex
metal hydride, and then reacting the resulting new

comPOuﬁd-of the formula (II):

I1)
10 (II)

| with 3,4,5-trimethoxy-benzoic acid or a derivative
thereof.capable of acylafion and, if desiredﬁ-éonverting
15 ' .the c0mpound of the formula (I) obtained into an acid
~ addition salt thereof or
.az) reacting the new compound of formula (IIIf
L with-a-selective reducing agent, preferablyla complex
metal hydride; and'reacting the new compound of
20 formula (II) obtained with 3,4,5-trimethoxy-benzoic
acid.or a derivative thereof.capable of acylation aﬁd,
if desired converting the compound of formula (I)
obtained into an acid addition salt thereof; or
a3) readting the new compound oflformula (II)
25 with 3,4,5-trimethoxy-benzoic acid or a derivative
thereof capable of aéylation and, if desired, converting

the éOmpound of formula (I) obtained into an acid



acconpani ed by pathol ogical cell proliferation, which conprises as an
active ingredient a pharnaceutically effective anpunt of the conpound of

fornula (1) or.a pharmaceutical |y ‘acceptabl e acid addition salt thereof, 10.

?L ?/ -l east one pharnmaceutically inert carrier.or diluent and optlonally
ur ) pharmaceutically active subg ances. According to the invention the
new dofffound of fornmula (I) is prepared fromthe known conpound(s) 15 . -

of fo la (IVa) and/or (1Vb) which are treated with a dehydrating agen??’

As a dehydrating agent, for exanple sul phuric acid, a Lewis acid, formc

acid, a m xtupadefibar Bhttaehdrasd.a | oner allphatlc carboxylic aC|d

hallde acetic anhyride or 20 - toluene-sul phonic acid nmay be enployed

The reaction is pr ef erabbydtagr tedanothén aspeqt esfnitee afnven tarogani c

sol vent, preferably a chlorinated hydrocarbon. The conpound of fornula

(111) obt aj ne&hggeaaresprpveﬂetihpbarmceubhcmb comprsitionaihavincentre of

asymmetry 25 : the 14-position. The conpound of formula (II11)
obt ai ned is tﬁePhpéﬁ@PQ&eﬁFFﬁaéeséPE&P??éHQ edeti rhtagein particujar
5 for treatment and prophylaxis of skin diseases

sccompanied by pathological cell proliferation, which

comprises as.an'active.ingredieﬁt a pharmaceutically'

effective amount of the compound of formnls (I) or.a

pharmacsutically acceptable acid addition salt thereof, \\,J
10 .'ﬁith aE least one pharméceutically inert carrier or |

- - dlluent and optlonally further, pharmaceutlcally
active substances.
" According to the invention the new compound

of formula (I) is prepared from the known compound (s)

15 of.fbrmﬁla (IVva) and/or (IVb) which.are treated with
a dehydrating agent. As a dehydrating agent, for
examplé'sulphuric acid, a Lewis acid, formic acid,

a mixture of formic acid and a lower aliphatic
carboxylic acid- halide, acetic anhyride or p-

20 - , .toluene-sulphdnic acid may be employed.  The reaction
is preferably carried out in the presence of an
organic solvent, preferably a chlorinated hydrocarben.
The compound of formula (III) obtained as a.result of
-this feaction no longer contains a centre of asymmetry

25 in the I4-positioq.

Thé coﬁpound_of formula (III) obtained is

then reacted with a selective reducing agent,



¢

preferably a conplex netal hydride. For this pur pose, for exanple, sodium
di hydr o- bi s(2- net hoxyet hoxy) - al um nate (Redal ), lithiumalum nium hydride,
etc. can he, used. The reaction is perferned*in the presence 5,
organi.c solvent, preferably henzene or a honol ogue thereof or ‘an et e
reduct i on results I n the conpound of fornmula (I.I), which is then react
with 3,4,5- trinethoxy-benzoic acid or a_{ Ilvatlve t hereof 10 ~ Ccapabl e
of aﬁylatlon Acyl ation is acconplished in the presencesof an organic '
sol vent, preferably benzene or a honol ogue thereof, chlorinated
hydrocarbons or aliphatic ketones or pyridine. If. the reaction is 15
carried out with apdefebablinat bonytéenaoyal hafdiie-an F d:htilsn@uﬁt?oa@ent
is added to the reaction mxture in an anmount equival ent ot the hal ogenic
acid formed in thefpraexkample sudaumld@ﬂ&dxoxhﬁs(2-m&thnxynrh¢ﬂm)ﬁd|ng

agent for exanple-al kali netal carbonates, al kali 'netal hydrogen
carbonat es or orgaﬁlﬁmbaéFé &Reﬁ%%):slk#h%gmxgkummnwpm(hﬂdnyﬂamnﬁtgye@an | f
the reaction is ca[rried with 3,4,5- trinethoxy-benzoic¢ acid, a

catal yti c anount o eaHsﬁ rd TB?e?%?%E%?“h&%rEﬁﬁ#QﬁW%@e%ﬂ(fhﬁ'Rﬁﬂﬁﬁﬁmq ¢ acid

or a 25 5 car box gctlvator f/or a deh qutnq)a ent, is a dedlto t he
reaction nixture. AN-QFEERyF AR Y?%fbrpre rably ené or a homologue

thereof or an etherf
The reduction results in the compound of gl
P .‘- . *  formula {(II), which is.then reacted with 3,4,5-'
trimethoxy~benzoic acid or a derivative thereof
.10 caéable of achation.
Acylation is accomplished in the presence
of an 6rganic solvent, preferably benzene or a
homologue thereof, chlorinated hydrocarbons or
aliphatic ketones.or pyridine. 1If. thé reaction is
15 -  carried out with a 3,4,5-trimethoxy-5enzoyl halide,
an acid-binding agent is added to the reaction |
mixture in an amoﬁnt.equivalent_ot the halogenic acid
\ - formed in the reaction or in a slight excess. As
‘an acid-binding agent for example alkali metal
20 carbonates, alkali metal bydfogen carbonates or
organic basic amines, such as pyridine, éan be
eﬁployed. If the reaction is carried out with 3,4,5-
trimethoxy-benzoic acid, a catalytic amount of an acid,
preferably hydroéhloric acid or sulphuric-acid or a
25 carbbxyl activator and/or a dehydrating agenf, is
| added to the reaction mixturé, As a carboxyl activator

for example halogenated phenols, preferably penta-



for exanpl e hal ogenated phenols, preferably penta- -15- chl or ophenol,
and as a dehydrating agent for exanple N, N -dicyclohexyl-carbodiimnmde may
be enployed. The acylation is carrted out at. a tenperatdre between, -200C
and t'he Pl ing tenperature of the reaction nmixture, 5 preferably
bet wee A err]C and 60[err]C. The product .is isolated fromthe reaction

m xt ure~generally by extraction and_Qe_evaporation. If desired, the produet
obt ai ned may be converted into an acid addition salt thereof. Preferred ™0
representatives of the inorganic acid addition salts are e.qg.

chl orohydrat e, sul phate and phosphate salts. The preferred organic acid
addi tion sal t cHivHoplRendls, and egena HahyBaheinguagefiet for CokampEe and
ascorbate salts: The salts are prepared by adding an al coholic, 15

et hereal or adeiNnelispialichexydf~ceirbodiickidenmagebe emplbpedt odbice of
formula (1). The preparation of salts is carried out at a pH between 3 and
~6.' The phar mnasstkdtdan demsediniiednoudc8dr @i tgmperakerenbebveen g2dttal ly

contain 0.1 to 8,0 % by weight, 20 preferably 0.2 to 2.0 % by wei ght,
of active ingratfl difte Brid iash FeRPeratisst Ponkhey rrSELOBMAXEUF Ry t her
5 - preferably between 20°C and 60°C.

The product is isolated from the reaction
mixture genérally by extraction and/or evaporation.
If desired, the prqdﬁct obtained may be (;;)
converted .into an acid additibn salt thereof. Preferred
10 representatives of thé inoréanic acid édditidn salts
are e.g. chlorohydrate, sulphate and phosphate salts.
The'preferred organic acid addition salts include the
hydrogen tartrate,'sucginate, citrate and ascorbate
:salts, The salts are prepared by adding an alcoholic,
15 ethereal or acetone solution of the acid coméonent
to the product of formula (I). Thé preparation of salts
is carried out at a pH between 3 and 6.
The pharmacéutical-compoéifionsaccording to o/
the invention generally contain 0.1l to 8.0 % by weight,
20 - ‘preferably 0.2 to 2.0 $ by weight, of active ingredient.
The compositiors optionally also contain further
pharmacéuticélly active'ingrediénts, e.g. antibioticsg
“citostatic agents, prostaglandins, ditranol, Salicy;ic
acid, tar, antiinflammatory agents, immunosuppressive
'25 . agents, glucocorticoids and, in the case of compbsitions

for,parénteral administration, local anaesthetics. As

a giucoco;ticbid preferably triamcinolon acetonide is



pharmaceutical ly active ingredients, e.g. antibiotics, citostatic agents,
prostagl andins, ditranol, salicylic acid, tar, antiinflamuatory agents,

I‘RMUNOSuUppressi ve 25 ° agents, glucecortfcoids and, in the c of
conpositions for parenteral administration, |ocal anaesthetics

gl ucocorticoid preferably triantinolon acetonide is enpl oydqd. o
conpositions are preferably provided as fergal ati ons suitable opi cal ,
Iocaﬁ”application,_e.g. creans, ointnents, solutions, gelees, aerosols, ’
aerosol foans, plasters, etc. 5 : The acti ve i-ngredi ent

preferably is incorporated.into a creamwhich is easy to wash off. Cr eans
are prepared by di $8®Lleyed.t h®hacepmposhtiens caxe i preferdloh @ravisidd ast |
0 ha subeqUORTI S5aRRR! ALEABLECEOE | AP LER b Mrak (PR JaRkiORy
el R B T T A LR
etc. 15 aerol81CEBARE  MBY EUELBELcONt @i n emul sifying agents,
preferably polyoxyetﬁyFene-sogéfggn nnnodlea e or nonostearate and
preservingsagents, €.g. varh@Uictive ingredient preferably is incorporated
" into a.cream which is easy to wash off.

' Creams are prepared'by Aissolving the ‘active
ingredient in an alcoholic solvent, preferably propylene
or dipropylene glycol or'a mikture'the;eof with water,

10 ._ and subsequently admixing the solution obtained with a
readily_smeérable skin compatible fatty phase.-'

The fatty phase may contain cetyl, stearyl or
cetostearyl alcohol;'paraffin oil,.élycerine moho-
stearate, etc. |

15 The créams hay'further cbntain emulsifying
agents, preferably polyoxyethylene-sorbitan monooleate
or monostearate and preservihg-agents, e.g. various

\\/, benzoic’acid der;vatives,-preferably p-hydroxy-benzoic

lacid methyl ester.
'20 _ The creams optionally contain 0.25 to 2.0 %
by weight of active ingredient, 45 to 50 %. by weight

of glycol, 23 to 27 % by weigh£ of paraffin oil, 1l

to 15 % by weighf of stearyl alcohol and further
additive(s) up to 100 $. '
25 ' " The activé ingredient may be formulated also-

as an ointment which cannot be washed off with water.

'In this case the active ingredient is directly



benzoi c acid derivatives, preferably p-hydroxy-benzoic acid nethyl ester.

The creans optionally contain 0.25 to 2.0 % by wei ght of’
/ﬂ!; gredient, 45 to 50 % by wei ght of glycol, 23 to 27 % by wei ght of -
oil, 11 to 15 % by wei ght of stearyl’ al cohol and further :

s) up to 100 % 25 The active ingredient my be
ited al so as an oi ntnent whi ch.gqponot be washed off with water. Ip -
this case the active ingredient is directly i ncorporated into the fa?fy

phase. Sol utions may be prepared, for exanpl.e, with 20 to 40 % by wei ght of
propyl ene gl ycol or dipropylene glycol, 40 to 55 % by weight of a 96 %
~ethanol and 5incorpodlasedl intoweher fapty opHi¥e % Aerosol fornul ations are’
prepared by adding a solution of the active ingredient in propylene glycol
to a fat, preferabl y Sobpripys MIY i be prspareil a fan tedmp e opeithant
preferably freon. " An aerosol. foam may, for exanple be -
prepar ed by aaelﬁe QH §FEﬁhﬁ?%ﬁhEd?ﬁtP%ﬁP¥#9Q¢m9%¥RQRN9Hrﬁﬁﬂ§ﬂ9¥ N a

e 910 SaSat At B, 881 By lefsh o83 Mo Y ko 4 3 Y
5 dlstilled water up to 100 %.
Aerosol formulations afe'érepared by adding a
. solution of the-acti&e ingredient*in propylene glycol
td‘a fat, preferably isopropyl myristate; and a
suitablé propellant, preferabiy freon.
10 : An aerocsol foam may,'for examplé, be prepared
by adding an aicoholié solution of the active ingfedient
to a mixture of 0.5 to 1.5 % by weight of cetostearyl
alcohol, 1 to 3 $ by weight of benzyl alcohol, l?_to
20 % by weight of polyoxyethylene-sorbitan monooleate
15 - -or monostearate ‘and 25 to 30 % by weight of water
followed by the addition of freon.
| For parenteral administration, preferably
injection solutions suitable for subcutaneous or </
intraCutanequs administration are prepared. For
20 this ﬁﬁrpose a salt of the éctive-ingredienf is
dissolvea in 0.72 % aquebus sodium chloride soluFion
'and the pH of the solution is adjusted to 5.
' The products , processes and compositions
according to the invention are further illustrated
25 " by the following Examples which are not intended to

limit the scope of the invention in any way.



r . .
20 % by wei ght of pol yoxyethyl ene-sorbitan nonool eate 15 or
mpnost earate ‘and 25 to 30 % by wei ght of water followed by the addition. of
fxeon. For parenteral "administration, preferably injection solutions '
sui tabl e for subcutaneous or .i nttacutaneous adninistration are prepay ed.
For 20 this purpose a salt of the active ingredient is disgo d in.
0. 72 % aqueous sodi um chl ori de sol ution ﬁf@ the pH of the solu ;
adj us¥ed to ‘5. The products , processes and conpositions accorgi g
i nvention are further illustrated 25 by the foll owi ng Exanpl es which
are not intended to |limt the scope of the invention in any way. - 18-
Exanple 1 17,18-D@hﬁﬁ§§eamovincanine 13.4 g (38 mmples) of a 1:1 m xture of
17, 18- dehydro-vi ncam ne and 17, 18-dehydro-14-epivincanine is 5
di ssol ved in 200" H7,18~Dehydrbtapovimcamifde t he solution 20 g. of dry
formc acid and 11.3 g of acetyl chloride are added and the reaction
mxture is allowed to stakd-fog 23&om<slesrrmf & xk Uk andituree @Idil7utldd wit h

200 m . of chloroformwhereupon it is_shake
dehydro~vincamine and 17 18—dehydro-l4-epivincamine is

5 dissolved in 200 ml. of dry chloroform. To the
solution 20 g. of dry formic acid and 11.3 g of acetyl
'chloride.aré added and the reaction mixture is allowed
to stand for 2 hours. The mixture:is then diluted
with 200 ml. of chloroform whereupon it is shaken
10 with 550 ml. of ice-cooled 1 N aqueous sodium hydroxide
‘solution and subsequently 100 ml. of water. The
organic phase is dried on sodium sulphate, filtered
and the filtrate is evaporated to dryness. 11.9g
_ (35.6 mmoles) of the title compound are obtained,
15 | melting at 110 to 112°C after recrystallisation from
ethanol. [JZ]DO= + 143° (¢ = 1, chloroform) |
Formula: 021}122021\12 (molécular weight: 334)
\_ The same procedure is followed and the end
| product is obtained pracfically Qith thé same yield
20 . if pure 17,18-dehydro-vincamine or the l4-epimer

thereof is employed as a starting compound.

17,18-Dehydro-apovincaminol

25 ' A solution of 5.5 g (16.5 mmols) of 17,18~
dehydro-apovincamine in 200 ml. of absolute diethyl
ether is added to 5 g. of lithium-aluminium hydride



10 with 550 m. of ice-cooled 1 N aqueous sodi um hydroxi de sol ution
sepsequently 100 nml. of water. The organic phase is dried on’"sodi um

e, filtered and the filtrate is -evaporated to dryness. 11.9g (35.6 .
Njof the title conpound are obtained, 15 . melting at 110 to
ter recrystallisation from 20. ethanol. [err]D = + 143[err] (c = 1,

aroform Formula: C H O N (rel®eul ar weight: 334) 21 22 2 2 The; -

same procedure is followed and the end product is obtained practically Wfh
the sanme yield 20 i f pure 17, 18-dehydro-vi ncam ne or the 14-epi ner.

t hereof is enploged as a starting conpound. 17, 18- Dehydr o-apovi ncam nol 25

A sol ution of 8. 30§ mle 8fnabroiube diethyl RRRK CirgRIisfoahesr SUPOR00 n .
Tl07 i n 300 mEheoFeafEiph BTEFRTRy 1 eRLFedRRIE MHE A BB React  on
agent i s t hen 8. snBsz8aoE; e pelit 1 ddent o I etompdie L iutRE i ¢ n
water, the  yater carefully, the mixture is shaken with water, the
5 ethereal phase is dried on sodium sulphate, filtered.
_and'the filtrate is evaporated. The evapofation residue
is recrystallised from 25 ml. of ethanol to yield 4.8 g.
(95 8) of the title compound, melting at 156 to 166°C. -
Lﬁ]go = = 26° (¢ = 1, chloroform)- \\‘)
10 Formula: C,qH,,ON, (molecular weight: 306)

]

17,18-Dehxdro—aggvincaminol;3},4',5'-trimeth6x2—benzoate
To a solution of 10 g (32.7 mmoles) of 17,18~

15  dehydro-apovincaminol in 200 mli of absolute benzene
12 ml. of absolute pyridine and 11.2 g. (48 mmoles)« of
3.4.5-trimethoxy-benzoyl ehloride are added. The
reaction mixtﬁre is kept at 40°C for one and a half o4
hours, and is then diluted with 200 ml. of benzenea' |

20 The reacfion mixture is shaken with 120 ml. of ice-
cooled, 1 N aqueous sbdium hydroxide'solution_and

~ subsequently with 50 ml. of wafer, the organic‘phase
is dried on sodium sulphate, filtered and the filtrate
is decolourised by passing though a column filled with

25 alumina. By evaporation of the decoiourised solution
13.2 g. (80 &) of the title compound are obtained,
melting at 138 to 140°C after recrystallisation from



5 et hereal phase is dried on sodiun1sulphate filtered and the
filtrate is €vaporated. The evaporation residue is recrystallised from
m. of ethanol ta'yield 4.8 g. (95 % of the title compound, meltin
to 166[err]C [err] = - 26[err]'(c = 1, chloroform 10 For mul a:
C20H22ON (ol ecul ar wei ght: 306)
17, 8- Dehydr 0- apovi ncam nol -3",4' ,5' -tri met hoxy- benzoate To a sol utN-ef-
10° d¥%32 7 mmol es) of 17, 18- 15 dehy2@-o- apovi ncami nol in 200 m . of
absol ute benzene 12 ni. of absol ute pyridine and 11.2 g. (48 mmol es) of
3,4,5-trinmet hoxy- benzoyl chloride are added. The reaction m xture is kept
at 400C for one angh If hours, and is then diluted with 200 m . of .
benzene. ;53 tion nixture is shaken with 120 m . of ice- cool ed,
1 N aqueous sodi u ar gxi, fa] n ntly with 50 m . of

wat er, the organigtgﬁase |§fd$|e on cﬁkiﬁﬁﬁﬁ% te, filtered and the
flltrate I s decol g b t fypedpy2 colum filled with 25

al um na. By evapo?g?ﬁgﬁ 0?3 %zd%c%lourlsed solution 13.2 g. (80 % of the
title conpound are obtained, nelting at 138 to 1400C after
recrystallisation from -20- ethanol .

5 Example 2

17,18-Dehzdro-agovincaminol-3',4',5'-trimethoxx-benzoate
hydrogen tartrate

J The product of Example ! 1s dissolved in ethanol
and a solution of D-tartaric acid is added until.the
10 precipitation of salt is complete.
The title compound is obtained, melting at
110 to 112°C (decomp.). '
Analysis for c34H38011ﬁ2'(moleCular weight: 650):
calculated: N 4.3 %;
15 found: N 4.24 8.

u.v. spectrum___: 209, 251, 304, 315 nm:

max

N Example 3

-Thé preparatioﬁ of creams )

20 17,18-dehydro-apovincaminol-3",4",5'-
trimethoxy—behzoaté : ' 2 g.
_propylene glycol ' 50 g.
paraffin oil ' 26 g.
polyethylene glycol 400 | " saq.

25 'sﬁearY1 alcohol . ' R 15 g.
glycerol monostearate 2 g.

The active ingredient is:dissolvéd in propylene



[err] = +31.50 (¢ = 1, chloroform Formula: [err](M=500) 5 Exanpl e 2
17, 18- Dehydr o- apovi ncami nol - 3", 4", 5" - tri met hoxy- benzoat e hydrogen tartrate
The preo.ct of Exanple I is di ssolwved in ethanol and a $ol ution of;,
an acid is added until the 10 precipi.tation of salt is
‘ The title conmpound is obtained, nelting at 110 to 112[err]C
(decoxp.y. Analysis for C34F88011BQ‘1{?Hecular wei ght: 650): cal cul ated;, N
4.3 % 15 f ound: N 4.24 % ° spectrunierr] : 209, 251, 30%,
315 nm Exanple 3 The preparation of creans 20 .
17, 18- dehydr o- apovi ncam nol -3' , 4", 5" - trimethoxy-benzoate
2 g. propyl engi1gt¥Lobn. a water bath, the temperature of5QhﬁchpabéEf'n Oi
26 g. polyethylene glycol 400 5 0. st earyl
al cohol not exceed 50°C. The other dﬁhgpneﬁtﬁcem@lhﬁa&eatﬁatdne
2 g. The active ingredirent is dissolved in propyl ene

molten, then cooled to 40 to 45°C with stirring. To

the melt the solution of active ingredient is added with
5 stirring and the cream obtained is stirred_until it is

.cooled down.

Creams containing 0.25 %, 0.5, 1.0 and 1.5 %

of active ingredient can-be prepared'in an analogous .' \
way. |

10
Examgle 4
17,18-dehydro-apovincaminol-3' ,4¢ ,5-
trimethoxy-benzoate B 1.0 g.
triamcinolon acetonide : 0.1 g.

15 propylene glycol - ' : _ 50.9 g.
paraffin oil 26.0 g. -
polyethylehe glycol 400 _ . 5.0 g. -
stearyl alcohol - _ . 15.0 q. \.j:
glycerol monostearate _ _ 2, 6 g.

20 ' The procedure described in Example 3 is followed
except that two active ingredients are dissolved in
propylene glycol. |

- Example 5
25 '17,18-dehydro-apovincaminol-3!,4',5'~
trimethoxy benzoate - - - 0.25 %

triamcinolon acetonide : 0.1 %



4

-21- glycol on. a water bath, the tenperature of which does. not exceed
50[err]C The ot her conponents are heated until nolten, then cooled to 40
to 45[ert]C with 3tirring. To the nelt: the solution of active ingredi is
added with’'s * stirring and:the creamobtained is stirred until 'E%fB
cool ed down. Creams containing 0.25° % 0.5, 1.0 and 1.5 % of active (.
|ngggd|ent can be prepared |n an anal ogous way. 10 Exanple 4 ;

17, ﬁafdehydro apovi ncam nol - 4' | 5- t=R@et hoxy-benzoate

1.0 g. triantinolon acetonlde - 0.1 g. 15
propyl ene gl ycol - 50.9 g. paraffin oi
26.0 g. pol yethyl ene glycol 400 , 5.0 g. teargll
al cohol propy ene glycol 15.0 g. glycerol monost 39 =

2.0 g. 20 rocedure described in Exanple 3 | d
except that two 24 iy 1? ients are dissolved in propyl end 39#@@!3(?%

Exanpl e 5 25 17, 18- d%ﬁ%% %r%PQ%'B&%EEQQE gy ﬁix?ng the ingredients

3

listed above.

5 _
E#amgle é
17,18~-dehydro-apovincaminol=-3',4',5"'~

'\;J) . trimethoxy benzoate _ 0.25 %

cetostearyl alcohol _ 1.0 8

10 benzyl alcohol | . | 2.0 %
polyoxyethylene sorbitan monostearate 15.0 %
96 % ethanol ] ' 2 30.0 3
freon (RTM) ' . 20.0 %
distilled water © ad 100.0 %

15 ~An ;erosol foam is prepared using the above
ingredients.

U
20

25



trimet hoxy benzoate ' 0.25 %triantinol on
acet oni de 0 1 % -22- propylene gl ycol

30.0 %96 % et hanol v ad"100.0 % A _tincture «

i s pyepaxed by mxing the |ngred|ents | i sted above. 5 Exanple 6

17, ahlydr o- apovi ncami nol -3" ,4',5' - trinmethoxy benzoate

0. 25, % gkt ost earyl al cohol =23- 1.0 %10 . &7
benzyT al cohol 2. 0 @6po|yoxyethy|ené¢
sor bitan nonostearate 15.0 @696 % et hanol

30.0 % freon (fﬂ¥ﬂs 20.0 %distilled
-wat er ad 100.0 % 1.5 An aer osol

foamis prepared usi ng the above |ngred|ents 20 25

1. 17,18-Dehydro-apovincaminol-3',4',5‘-trimeth6xy-

" . benzoate or an acid addition salt thereof.
2. A process for the preparation of 17,18-dehydro-

apqﬁincamihol¥3',4',S'btrimethoxy-benzoate of the

formula (I): b ' o -

(1)

or an acid addition salt thereof, which comprises

al) treating a compound of the formula (IVa): \‘j

]
N
$ Z (IVa)
CH3006 C2H5
and/or (IVb)
I

AL



-23- CLAIMS 1. 17, 18- Dehydr o- apovi ncam nol -3', 4", 5" -tri nmet hoxy-
genzoate or an acid addition salt thereof. 2. A process for the
'preparatLQn of *17; 18-dehydr o- apovi ncam nol-- , 5" -trimethoxy-be i
the formula (1): [ERR] or an actd addition salt thereof whi ch confpe] ‘s&3
a[ ERR]) treating a conpound of the fornu&g_(lva) [ ERR] and/or (IVB
-24- {ERR] with a dehydrating agent, reducCing the resulting conpound of the
fordwia (111): [ERR] with a selective reducing agent and reacting the
resulting conpound of fornmula (11): [ERR] with 3,4,5-trinethoxy-benzoic

acid or a derivative thereof cgpable of acylatlon and if desired
convertlng

(IVb)

with a dehydratihg agent, reducing the resulting compound

6f the formula (III):

.
—/
cH,00c” 7% (III)
3 C,H
2"5
'withla'selective reducing agent and reacting the resulting
compoﬁnd of formula (II):
v
.

(I1)

with 3,4,$—trimethoxy-benzoic acid or a derivative
thereof capable of acylation, and if desired converting
- the compound of formula (I) obtained into an acid
addition salt thereof; or
az) reacting the ¢ompound Qf formula (III) with a
selective reducing agent and treating the compound of
formula (II) obtained with 3,4,5-trimethoxy-benzoic acid

or a derivative thereof capable of acylation, and if

RN A




g : g

t he conpound of fornula (1) obtained into an acid addition salt thereof; or

a2) reacting the conpound of formula (11l) with a selective redUC|ng agent

anddreating the conpound of formula ¢11) obtained with

tri met hoxy-benzoic acid or a derivative thereof capable of acylatlon
-25- desired-converting the conpound--of formula (1) obtained

i N{o2An acid addition salt thereof;=®%~-- a3) reacting the conpound of -

formula (11) with 3,4, 5-trinmethoxy-benzoic acid or @& derivative t her eote

capabl e of acylation, and if desired converting the conmpound of formula (1)-

fnaamz %Eg?ﬁ SRRVEEELEY, 8RRt f ommund B0 RERaRg @ ™
hydride. 4.. 4 599§e§d§§tf5ﬁJQsikrﬁhéééafn g OL- 3, mhlch conpri ses

using formc aC|d as rat1ng-age I'h process vari ant a[ERR]). 5.

A process as cl ai nedaip aaasaefciﬁd,-atﬂ@ cotigorthd V¥ b /SR | G895 Yivhd
I|th|un}alun1n|un1hyd9|de as a selective reducing agent i1 n process

variant-al) @r,4aB)trimethoxyAbenesissaesd (i Aled ivaiiwe fthdrdiors 2 to 5,

capable of acylation, and if desired converting the
compound of formula (I) obtained into an acid addition

salt thereof.

: ' : : ' \,
3. A process as claimed in Claim 2, wherein the o o/

selective reducing agenﬁ is a complek metal hydride.

4. A process as claimed in claim 2, or 3, which
comprises using formic acid as a dehydratihg'agent in

process variant a;).

5. A process as claimed in any of claims 2 to 4,

which comprises using 1ithium-aluminium hydride as a -
selecti&é reducing agent in process variant‘al) or az). \;}
6. A process as claimed in any of claims 2 to 5,

which comprises using 3,4,5-trimethoxybenzoyl chloride

as an acylating agenf in process variant aly, a2) or a3)w

7. A process as claimed in any one of claims 2 to 6,
which comprises carrying out the reactions in an organic

solvent.

* [ L M 3 * |



agent in proCess--variant al), a2) or a3). 7. A process as cl g ' N
any one of .clains’2 to 6, which conprisses carrying out the reactiorfs-nl/an

ﬁhigﬂ conpri ses using 3,4, 5-trinmethoxybenzoyl chloride as -an acyla;%%géil

organic solvent. 11111111 111111 111111111111111 * C L M S—* .
-26- 8. A process for the preparation of a pharnmaceutical conposition,
whi ¢h- conpri ses adm xi ng 17, 18- dehydr o- .

' apo&kﬁcaninol-S',4',5'-trinethoxy-benzoate or a pharmaceutically acceptable
acid addition salt thereof with at |east SAREB~pharnaceutically inert.carrier
or diluent and optionally at |east one further pharma- ceutically active
subst ance. 9. ' A pharnmaceutical conposition for treatnent and -

9. mmceut on for treatment and.
i o conpr i Ses a®an act Fv@LCRBREatERL CHepRAPRREREETE PTyA P TR Sk

of 17,18- dehydro- 91%3BnNO0kh3 ché co 'Pﬁagitegeaami&gn%ﬁ?i@-&éh gicl d

addition salt thereof in combi nation w | east on armaceutical ly
fnert carrier or dipoidmicatiithodpBi'qnal, by -akih8eRbxPiBehzbdteor a

phar maceutical ly - . .
1 . Pharmaceutically acceptable acid addition salt thereof
with at least one pharmaceutically inert carrier or
diluent and bptionally at least one further pharma-

ceutically active substance.

9. A pharmaceutical-compqéiéioh for treatment

ahd prophylaxis of diseases accompanied by pathological
cell prolifération, which comérises as an aétive
ingrédient a pharmaceutically~effective amount of 17,18~
dehydro-apovincamiﬁol-3',4',5'-trimeth6xy-benzqate

or an acid addition salt thereof in combination with

“at léast one pharmaceutically inert carrier or di;uent'
and optionally at least one further pharmaceutiéally

Ao active ingredient.

10. A pharmaceutical conposition as claimed in
-claim 9, which comprises 0.1 to 8;0 % by weight of
17,18-dehydro-apovincaminol-3',4',5'-trimethoxy-

benzoate or an acid addition salt thereof.

11. | A pharmaceutical composition as claimed -in
claim 9, comprising 0.2 to 2.0 % by weight of 17,18-
dehydro—apovincaminol—B',4',5'-trimethoxy-benzoate

or acid addition salt thereof.

AR



: -
active_ingredient. 10. A pharmaceutical conposition as clainmed in claim .

9, whfclyconprises 0.1 to 8.0 % by wei ght of * .

17, 18<9&fydr o- apovi ncanmi nol -3' , 4' , 5' -t r knet hoxy- benzoat& or® an acid -
additrgﬁ alt thereof. 11. A pharmaceutical conposition as clained in

cl ai o Lomprising 0.2 to 2.0 % by weight of 17, 18- '
dehydro=apovi ncam nol -3', 4',5"-trinmethoxy-benzoate or acid addition salt :
t'her eof . -27- 1 12. Agganpound ds-clainmed in claiml, '
substantially as hereinbefore described with reference to any of the
Exanples. 5-  13. A process as clained in claim2, substantially

as hereiqbefor descri bed _'th.refe%ence o,Exg | e é or 2. 14. A
~ conpound ‘as cldidted in cla cpreeyn °5r§%8f%ﬁ gg"ac-?UEe 5 as claimed in
~any of clains %u Sf%fgqga%§'u%Shereinbefo@epggggp?gg&'ﬁﬁLhconpOS't'On as
clainmed i'n claim9, _ o S
reference to any of the Examples. '

S5« 13. A process as claimed in cldim 2,
substantially as hereinbefore described with

reference to Example 1 or 2;

14. ‘A compound as claimed in claim 1,
10 prepared.by a process as claimed in any of claims
2 to 7 and 13.
15. A pharmucéuficpl composition as
claimed in claim 9,
15
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55 -28- 1 substantially as hereinbefore described with reference to
any of Exanples 3 to 6. 5 10 15 20 25

o | -28-

1 _ subétantially as hereinbefore described with reference

to any of Examples 3 to 4.
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