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PROCESS FOR THE PREFARAGMDbuds df Agalld DERI VATI VES This invention relates to
a process for the preparation of conpounds which are useful as
intermediates in the preparation o@ pharnmaceutical conpounds. The conpounds
of formula (I): wherein R represenfs a hydrogen atomor a nethyl group, are
useful intermediates in the ol atNHon  of

2,3,4,5-tetrahydro-2-[(im (agr 5-yl)nmethyl]-1H

pyrido[ 4, 3-bl i ndol -1-ones, Juct those disclgsed in EP-A-306323. In
particul ar the conmpound of fornlula (1) wherein is a nmethyl group is
useful in the preparation of R

wherein R represents a hydrogen atom or a methyl group, are useful intermediates in

10 the preparation of 2,3,4,5-tetrahydro-2-[(imidazol-4 (or 5)-yl)methyl]-1H-
pyrido[4,3-bJindol-1-ones, such as those disclosed in EP-A-306323. In particular the
compound of formula (I) whe_rcin R is a methyl group is useful in the preparatioﬁ of
2,34,5- tetrahydro-S-methy“l-Z-[(S-methyl- 1H-imidazol-4-yl)methyl]- 1H-pyrido-
[4,3-blindol-1-one, and its physiologically acceptable salts and solvates.

15 The method for the preparation of the compounds of formula (I) described in
EP-A-306323 involves a Beckmann rearrangement of an oxime of formula (II):

O
N

20

—

the oxime of formula (IT) being prepared by the reaction of a ketone of formula (III):

0 .
25
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2,3,4,5- An advantageous method for the preparation of compounds of formula (I) has
tetrahydro 5-met hyl - 2-[ (5- met hyl - 1H i m dazol - 4-yl ) et hyl ] -1 H pyrido-

[ 4, 3- b] i ndol - 1- 8aw, begndliscosersdy whishanyaugd fgwee ceastiabiswgeshnd gnved thendesineds .

The nethod for t ep tion o conpounds of fornula (1) described in
EP- A- 306323 |nvé’mflé'g %?—35 a'{lgé#‘fangerrent of an oxime of formula (11):

[err] the oxime of f'l%{?—t'h@ ;(rbic)ntl?ﬁiré}ﬁléi{ BRAAGES PYrddis T6R0d Brepatafork8E gne

of formula (I11):
10 compound of formula (I):

15

wherein R represents a hydrogen atom or a methyl or ethyl group, which comprises

cyclising a compound of formula IV):
NH
20 |
~N

wherein R is as defined previously, and when the compound of formula (I) wherein

R represents a hydrogen atom is obtained, optionally alkylating this compound to

2 give the compound of formula (I) wherein R represents a methyl or an ethyl group.
The reaction may be effected in the presence or absence of an acid catalyst.
When the reaction is effected in the presence of an acid catalyst, suitable acids
include 80-100% w/w sulphuric acid, a mixture of 100% w/w sulphuric acid and
3 glacial acetic acid, 85% orthophosphoric acid, and hydrocarbylsulphonic acids (e.g.

methanesulphonic acid). When sulphuric acid is used, the reaction may be effected

en Replaced
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AdiLllallvel)y, dic lcatuoll idy DC CIICCIEa in the presence o1 3 L.ewis acid

2 with hydroxyl aoehes Hiyceeidedh asic aB?th QR ERIYR ?erﬂéerﬁ@fcr%’gglﬁd)oé)) of"{fgg%

prepared according to the nethod of H lida et al

45, 2938, i.e. twespmel of polyphosphate zstet mtwl:admgcamy:s hgdmyaibos aidhads chfordfoem at
product obtai ne t he reactlon of an aniline with 1, 3-cycl opent anedi one,

fol | oned by an & c‘t e | teRPERRWER PLihe splvantact i on.

In a yet further embodiment, the reaction may be carried out in the absence of

catalyst at elevated temperature using a high boiling solvent, for example diethylene

10 Sycolatl 800,

Most preferably, the reaction is effected in the presence of 80-100% w/w
sulphuric acid or a mixture of 100% w/w sulphuric acid and glacial acetic acid at a
temperature in the range 0 to 300C, most preferably 0 to SOC.
The reaction of the compounds of formula (I) wherein R represents a
15  hydrogen atom to give the compound of formula (I) wherein R represents a meihyl
or ethyl group may be effected with an alkylating agent (e.g. dimethyl sulphate), in
an organic solvent such as acetone, in the presence of a base such as dilute aqueous
sodium hydroxide at an elevated temperature (e. g.' SOOC).
A preferred embodiment of the process of the invention comprisés the
20  Cyclisation of the compound of formula (IV) wherein R represents a methyl group to
give 2,3,4,5-tetrahydro-5-methyl- lg—pyrido[4,3-b]_indol—1-one, i.e. the compound of
formula (I) wherein R represents a methyl group.
A further preferred embodiment of the process according to the invention
comprises the cyclisation of the compound of formula (IV) wherein R represents a
o5  hydrogen atom to give 2,3,4,5-tetrahydro- 1H- pyrido[4,3-blindol-1-one which is
then methylated with a suitable methylating agent such as dimethyl sulphate to give
2,3,4,5- tetrahydro-5-methyl-1H-pyrido{4,3-b}indol-1-one.
Compounds of formula (IV) may be prepared, for example, by the reaction of
a phenylhydrazine of formula PhNRNHj (i.e. phenylhydrazine, 1-methyl-1-
30 Phenylhydrazine or 1-ethyl-1-phenylhydrazine) with 2,4-piperidinedione. The
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An advant aggeous net et Riperidinedjonsparnal sncarvepienshubel prefarediemsity, friom has
now been di scovered, r\}gﬁi ilgvg{/\(es fewer reaction stages and gives the

desired product “PHRPGY ‘Bﬁg’?’_‘ §&YHI | yield. EP-A-0 306 323 and EP-A-0 353

983 di scl ose conversion of pyridigones which are relate
different to the pyridinones of fgrrmula (IV) belowinto
pyri doi ndol ones but do notR'@&gl ode the specificR’ro;@Qi
according to the present inventiyon.
process for the preparation of

but structurally
he correspondi ng
condi tions used
M+I'he(vpresent i nventfonidroviggs a

ound

x€o
10

wherein R} represents a lower alkyl (e.g. methyl or ethyl) group, or an alkali metal
(e.g. sodium) alkoxide thereof (i.e. a compound of formula (Va) wherein x*
represents an alkali metal ion), by hydrolysis and décarboxylation under acidic
conditions (e.g. at pH2), at an elevated temperature. Where nccéssary, the

15 appropriate pH may be achieved by additic;r.x of a mineral acid (e.g. hydrochloric
acid).

Compounds of formula (IV) may also be prcparea directly from a compound
of formula (V) or an alkali metal alkoxide thereof without isolation of 2,4~
piperidinedione. Thus compounds of formula (IV) may be prepared by treéting a

20 compound of formula (V) or (Va) under acidic conditions (which may be achieved
where necessary by addition of a mineral acid e.g. dilute hydrochloric acid) at an
elevated temperature, followed by reaction of the resultant cooled solution with an
appropriate phenylhydrazine, or a salt thereof, in the presence of an aqueous alkali
metal hydroxide (e.g. aqueous sodium hydroxide).

25 Compounds of formula (V) and (Va) may be prepared from a compound of
formula (VI):
1
ROLe~w D

30
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of formula (1): [er Thuyagafityd eblef QDEJiﬁﬁﬂéﬁoﬁiohMcﬁkﬂﬁﬁ?maéd dire@tywhthQr
et hyl group, which conprises cyclising a conpound of tornmula (IV): | I

[err] in the prcpenieadt digstasoriwithiaahgrereastive dervativemfinggdonigGpidasueh as an
:ﬁldpm;ir g %Cir gp,agigm\/@ Oc;rtahrgpxggS?agl}aoa{nihgldg&i:;ddr wqg'lda 1r1r1E orgx?g géglrggnooghgyl aes?tiexgi in
combination with a suitable activating agent such as dicyclohexylcarbodiimide.
According to a further aspect, the invention provides a process for the
10 preparation of compounds, particularly 5-HT antagonists, containing the group
o)
‘ N~

D——Z

15

wherein R is as defined previously, which comprises reacting a compound of
. formula (T) prepared as described above, with an appropriate imidazole derivative
(é.g. 4-hydroxymethyl-5-methylimidazole). Thus in accordance with this aspect of
the invention, 2,3,4,5-tetrahydro-5-methyl-2-[(5-methyl-1H-imidazol-4-yl)methyl]}-
1H-pyrido[4,3-b]indol-1-one may be prepared from 2,3,4,5-tetrahydro-S-methyl-1H-
pyrido{4,3-b]indol-1-one by reaction with 4-hydroxymethyl-5-methylimidazole or a

20

salt (e.g. the hydrochloride) thereof, The reaction may be carried out in the presence

of an acid (e.g. p-toluenesulphonic acid) at an elevated temperature.
The invention is illustrated by the following Intermediates and Examples. All
25 temperatures arc in 0C. Thin layer chromatography (t.l.c.) was carried out on silica.
Solvent System A as used for t.l.c. denotes dichloromethane:ethanol : 0.88 ammonia
solution and solvent System B denotes dichloromethane:methanol : 0.88 ammonia

solution. 'H-N.m.r. spectra were obtained at 250MHz for dilute solutions in d¢-

dimethyl sulphoxide.
30
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hydrogen atom’ offi00aiipilay adtéd bad ingrésaRin® Asioffwirileted {(d élvErtBQlt'ﬁFed
to glvethg conpound of forrmula ( 1(2) in which Is methyl or ethyl.
c §

sul phuric dcid i%mrawad (34:) esaselihm.pay8he-182Y.ect ed. 3in the presence
of a suitable co-solvent such as ah'al cohol (e.g. ethanol) or a

Intermediate 2

3,6-Dihydro-4-(2-phenylhydrazino)-2(1H)-pyridinone

Phenylhydrazine (17.4ml) was added over 15min to a stirred suspension of 2,4-
10 piperidinedione (20g) in ethanol (200ml) at ca. 200 The resulting suspension was

diluted with ethanol (80ml) and water (300ml) and thc solid was filtered off to give

the title compound (23.31g), m.p. 165-1680,

Intermediate 3

15 3-Piperidinecarboxylic acid, 2,4-dioxo-, methyl ester.ion(1-),sodium

A mixture of N-(3-ethoxy- 1,3-dioxopropyl)- 8-alanine, methyl ester (10.8g) and 21%
w/w methanolic sodium methoxide (32ml) in methanol (16mi) was heated at reflux
for ca. 3h. The resulting suspension was cooled to ca. 09 and filtered 10 give the title
compound (9.0g) as a solid.

20 IH-Nmr. (D,0): 6 2.38(2H,t), 3.28(2H,1), 3.68(3H,s.).
IR (nujol mull) : 3300, 1660, 1610 cm?.

Intermediate 4

- 5,6-Dihydro-4-(2-methyl-2-phenylhydrazino)-2( 1H)-pyridinone

25 A suspension of 3-piperidinecarboxylic acid, 2,4-dioxo-, methyl ester, ion (1-),
sodium (10.0g) in water (24ml) and 2M aqueous hydroc‘hloric acid (26ml) was
heated at reflux for 30 min. The resulting mixture was cooled to ca. 200, diluted
with industrial methylated spirit (25ml) and treated with 1-methyl-1-
phenylhydrazine sulphate (2:1) (8.8g) and 5M aqueous sodium hydroxide (12ml).

30 "
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hal ogenat 2d hyldfr\deaﬁ*wnof( ¥ piperigipegasberyiacid) 2.4rdioxqomethyl e§1ek €Y P&biét i on
( _ _ e 2
Vost pref er abl yioRFEl Bl ed tnif RGLE 1L 6, G Anh RIS B bR,

u

sul phuri c aci d_gdid Q0. 4:81RedsdHenteq at 50-55@£0rB08n, Anll thedHeied Cre T Tbr PSR FReab! Y
O to 5[err]C. The reaction of the conpounds of formla (I') wherein R

represents a hymsobmg mixgwrct wasgtonded toerooonisopedatofe fndrmedted @ith Ivmeathylal R
represents & molil ot S L0 o8 S S S A RS
10 Water (5.5ml) was added, and more water (33ml) was added slowly over 45min. The

resultant solid was filtered off, washed with water (3x8ml) and dried in vacuo at 430

to give the title compound (10.7g), m.p. 180-1810,

Example 1
15 2,3.4,5-Tetrahydro-5-methyl-1H-pyrido[4,3-blindol-1-one
5,6-Dihydro-4-(2-methyl-2-phenylhydrazino)-2(1H)-pyridinone (337g) was added

portionwise over 1.5h to a stirred mixture of concentrated sulphuric acid (675ml)

and water (236ml) at 13-150. The mixture was allowed to warm to ambient
temperature over 2h, then cooled to 130 and added dropwise to 2N sodium
20 hydroxide (6.071) at 100, The resultant suspension was cooled to 87 and filtered. The
solid product was triturated with water (21), then ethanol (0.851) at reflux, to provide
the title compound (270g), t.1.c. (System A, 100:8:1) Rf 0.41.
14 N.m.r: § 3.04 (2H,1), 3.52 (2H,d1), 3.75 (3H,s), 7.08 (1H,br.1), 7.20 (2H,m), 7.53
(1H,dd), 7.96 (1H.dd).
25
Example 2
2.3.4.5-Tetrahydro-5-methyl-1H-pyrido[4,3-blindol-1-one
A solution of 5,6-dihydro-4-(2-methyl-2-phenylhydrazino)- 2(1H)-pyridinone
(100g) in glacial acetic acid (200ml) was added dropwise to concentrated sulphuric

30 acid (200ml) at 10-200. The mixture was stirred at ambient temperature for 1h, then

laced
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an organi c5 sol vebxampleB as acetone, in the presence of a base such as
dilute aqueous sodi,um-hvdraxi de at. an el evated tenperature (e.g. 50[err]C).
A preferred embogehts 2xeledol-lioRg ent i on conprises the

cyclisaton of th 0k IR i_ngl(? SRIERENL S g thyl.
group to give Zgﬁﬁ@?g?ﬁ%g&%%gyheﬁé - \I@%élnﬁ)d% g{)épygﬁrbo&es(ﬁ%ggﬁx a%é.ug.
the conpound of cid (16na) (a} addedr Rien3Rmie Y CPeEHtFated SEBiHAYC AHPUBmIPar 10036
preferred enbodi nent of the process according to the invention conpri ses
the cyclisation &he f¢astion misture was stiored oz 2hl Wenwddediaver 10apireme2Nsodium
10 hydroxide (150ml) at 15-250. The solid product was filtered off, triturated with
water (50ml), then recrystallised from ethanol (20ml) and dried in vacuo to give the

title compound (3.79g), m.p. 2550, t.l.c. (System B, 100:8:1) Rf 0.2.

Example 4
15 2.3.4,5-Tetrahydro-1H-pyrido[4,3-blindol-l-one
3,6-Dihydro-4-(2-phenylhydrazino)-2(1H)-pyridinone (5.0g) was added portionwise

over 1h to a mixture of concentrated sulphuric acid (10ml) and water (3.5ml) at ca.

200, and the resulting mixture was aged for 18h at ambient temperature. The
solution was then added to a mixture of 2N sodium hydroxide (94nil) and

20 dichloromethane (20ml). The solid product was filtered off and dried in vacuo at 450
10 give the title compound (2.99g), m.p. 2550, t.l.c. (System B, 100:8:1) Rf 0.2.

Example 5
2,3.4 5-Tetrahydro-5-methyl- 1H-pyrido[4.3-blindol-1-one

25 Dimethylsulphate (2.28ml) was added over 5 min to a stirred mixture of 2,3,4,5-
tetrahydro- 1H-pyrido[4,3-blindol-1-one (3g), acetone (12ml) and 20% w/v aqueous
sodium hydroxide (9ml) at ca. 500, The mixture was heated at reflux for 10 min.
Further sodium hydroxide (Gnﬂ) was added and the mixture was heated at reflux for
5 min. On cooling a solid crystallised. Water (10ml) was added and the mixture was

30 filtered. The solid was washed with water (2x20ml), and dried in vacuo 459 10 give
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hydr ogen gtomtE_gm@_Z 3, 4, S-tetrahydro-1H pyr|d0(4 3-b] i ndol - 1- one* whi ch
i's then methyl at)%d ' h th . ggent such as di net hyl
sul phate to gi vé&=Z:- o LEPYREO! , PERS0 P o[ 4, 3- b] i ndol - 1-one.

e 1 s P e B T i1

1-met hyl 21- pheiyglayidr a?&ha acidr(500:a) kas alldgahevey lchyzt @Zdoﬂeénﬁoutéd”lsulphunc acid
2, 4- pi peridi nedi one. The

(500ml) at 0-50. The mixture was stirred at 0-50 for a further ca. 1h then added over
ca. 30min. to 2N aqueous sodium hydroxide (4.51]) at 20-300. The solid product was

10 isolated by filiration, washed by displacement with water (4.51) and triturated with
ethanol (625ml) at reflux to provide the title comgound (185g), m.p. 240- 2440 tlc.
(System A, 100:8:1) Rf 0.4

Example 7 _

15 2,3.4,5-Tetrahydro-5-methyl-2-[(5-methyl-1H-imidazol-4-yl)methyl]- 1H-
pyridof4,3-blindol-1-one |
A mixture of 2,3,4,5-tetrahydro-5-methyl- 1H-pyrido[4,3-b}indol-1-one

(49.97g), p-toluenesulphonic acid monohydrate (9.50g) and 4-hydroxymethyl-5-
methylimidazole hydrochloridc (20.25g) in N-methylpyrrolidinone (250ml) was
20 stirred and heated to 1250 (over 1h) The reaction was then heated at 125-1300 for
4.5h, during which time two further portions of 4-hydroxymethyl-5-methylimidazole
hydrochloride (17.51g and 6.88g) were added. The reaction mixture was cooled,
diluted with water (100m1l), and the stirred mixture was treated slowly with 8%
aqueous sodium bicarbonate (750ml). The resultant suspension was stirred in an ice
25 bath for 1h and then filtered to give a solid (57.64g). A portion of this solid (11.09g)
was dissolved in dichloromethane (307ml) and ethanol (166ml), boiled with
decolourising charcoal for 10min and then filtered. The dichloromethane was

distilled off at atmospheric pressure until the temperature of the mixture was at 650,

30
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-4- reactbon may conveniently be effected in a solvent such as an al cohol
(e.g. ethanol), and at a tenperature in the range 20-25[err]C The

phenyl hydrazi ne used in the above reaction my be in the formof the free
base, or a salt of the phenyl hydrazine (e.g. a sul phate) may be used and
the free base generated in situ. 2,4-Piperidinedione may al so conveniently
be prepared in situ froma

10
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5 formula (1)

conpound of forrmula (V): [err] wherein Rerr] represents a | ower alkyl
(e.g. nmethyl or ethyl) group, or an alkali netal (e.g. sodium al koxide
thereof (i.e. a conmpound of forrmula (Va) wherein X err] represents an

al kali metal ion), by hydrolysis and dec® boxyl ati on under acidic
conditions (e.g. at pH2), at an el evated|jtenperature. \Were necessary, the
appropriate pH may be achiev by addi ti %I a mneral acid (e.g.

hydrochl &% ¢ aci d). /iL\\//j (I)
N
R
15
wherein R represents a hydrogen atom or a methyl or ethyl
group, which comprises cyclising a compound of formula
(IV)
20
. o)
= I H (IV)
25 l
X N——N
R H
30
and where R represents a hydrogen atom, optionally
alkylating the compound of formula (I) produced to give
the compound of formula (I) in which R is methyl or ethyl.
35 2. A process as claimed in claim 1, wherein the

cyclisation is carried out in the presence of an acid

6909/1/2
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AVVE W/W OULPOULILIL allu alil glidlliaada auvelLile acviud dblh 4

Conpounds of fortehpetrathiraagnatbe bange chat@dB@iCectly from a conpound of
formula (V) or an alkali netal al koxide thereof W t hout isolation of 2, 4-

pi peri di nedi one. Thus conpounds of fornul a may b ared by treating
a conpound of fofrul a (%) RROQeED apdedaise |clftoﬁm't| S-Miﬂ@h kafobed s

achi eved where ngaessdny e aciﬂsﬂéidmdof of rﬁdﬁﬁxﬁia ac(l Je §s dbtepSrea by
hydrochl oric acid) at .,an el evated, tenperature, reactron of the

resul t ant EBOIedr§BFGPPBn°ﬁn%*ﬁeﬁﬂﬁﬁﬁiqﬁﬂQQ%ﬂﬁebﬁéﬁylﬂyﬁ?%.PHEd ot Lorita

thereof, in the phNRNHfewléré&nNRaqeeauhydrcalen ration dmydaome&ny(lecg— SERNEDUS

sodlumhydromde);r oup, or a salt thereof.

5. A process as claimed in claim 4, wherein the 2,4-
15 piperidinedione is prepared from a compoﬁnd of formula (V)
or an alkali metal alkoxide thereof (Va)

0 o
20 R!O,C _ Rlo,C I
NH (V) NH (Va)

25
wherein R! represents a lower alkyl group and X represents
an alkali metal, by hydrolysis and decarboxylation under
acidic conditions at elevated temperature.

30 6. A process as claimed in claim 5, wherein the

compound of formula (IV) is prepared directly by treating
the compound of formula (V) or (Va) under acidic
conditions at elevated temperature and subsequent reaction
of the resultant cooled solution with a phenylhydrazine of

35 formula PhNRNH, or a salt thereof without isolation of the
2,4-piperidinedione.

6909/1/2
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Compounds of fornula (V) and (Va) may e prepared from a coirpound of
formula (VI): [err] REPLACEMENT SHEET 5

R%0,
NH (VI)

1o /\/,
R%0,C

wherein R? and R® each independently represent lower alkyl
15 groups, by reaction with an alkali metal alkoxide.

8. A process as claimed in any of claims 1 to 7, for
the preparation of a compound of formula (I) in which R
represents a methyl group.

20
9. A pro'cess as claimed in any of claims 1 to 8,
wherein the compound of formula (I) is subsequently used
for the preparation of a compound containing a

25

30

35 group.

6909/1/2
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2 1. A process a4as Clalmea 1n Claim 10U, whereiln Tne
‘wherein R err] amhpeuerd Jof nflepeualizn{Ily diepwhdieht R imwethbykylis( ecgicted

met hyl or ethyl ) ;qh0up. t k ihqe

sodi um net hoxi de g'zlrhnu‘gnha ,ﬁﬁ-{?&%@‘l% {%%ﬁi{*& a% ﬁéeaéxéf u%)étlcetnpgehﬁear%uorfe
of the sol vent G’eﬂTpM@dle@f 2eBnmdl, &-tetyabvdrerbhnethidmd - [(5mathyl-1H-
prepared by reaCﬁxﬂx‘H’afol-airLyal Y 1RSI 21 fipyd-i8 O 97 QA A0l dhai th a
mal oni ¢ allr% ester. Thus an aI kyl™ ester of 3-am nopropionic acid nay be
reacted di‘rectly with a nalonic acid diester, or with a nore reactive
derivative of malonic acid, such as an acid chloride or a mxed acid
anhydride; or with a malonic acid nonoal kyl ester in

6909/1/2 This Sheet Has Been Replaced
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conbi nation with a sui Thel e iaoteintdionng rzegatesucﬂb asa process for the
di cycl ohexyl carb oyn I CHl rr] antagonists,
cont ai ning the gpghgg‘fgﬁfg\?\%r gi %8}3?'8@5%88&' | Hed Ngifousl y, may be
prepared by a process which conprises reacting a corrpound of formula (I)
prepared as descri bed above, with an appropriate i m dazole derivative (e.qg.
4- hydroxyrret hyl - 5- Met hyl i m dazol e). Thus, 2, 3,4, 5-tetrahydro-5-

net hyl - 2-[ £8- net hyl - [ err] H i ni dazol - 4- yI) Bt hyl]-[err] H pyrido[ 4, 3-

(I)

15
wherein R represents a hydrogen atom or a methyl or ethyl
20 group, which comprises cyclising a compound of formula
(IV)
o]
25 |
' NH (IV)
| |
30 R H /

Where R represents a hydrogen atom, the compound
formula (IV) may optionally be alkylated to produc
35 compound in which R is methyl or ethyl. '

6909 /ABSTRACT
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b] indol -1-one maybe prepared fronk, 3,4, 5-tetrahydro-5-nethyl-

pyrido(4, 3-b]indol-1-one by reaction with 4-hydroxynethyl -5-nethylim dazol e
or a salt (e.g. the hydrochloride) thereof. The reaction may be carried out
in the presence of an acid (e.g. P-toluenesul phonic acid) at an el evated
tenperature. The invention is illustrated by the follow ng Internediates
and Exanples. Al tenperatures are in [err]C. Thin |ayer chromatography
(t.l.c.) was carried out on silica. Solvent System A as used for t.l.c
denot es di chl oronet hanc: et hanol : 0.88 ammoni a solution and sol vent System
B denot es di chl or onet hane: net hanol : 0. 88 anmoni a

6909 /ABSTRACT
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sol uti on. [err]g{-IhN .mr pectra were ob a| ned at 250 for

sol utions in df ﬁ‘“&‘?“r‘?@f‘ﬁﬁlﬁ“élﬂ pRESEFEROr the preparaqan gl FoFeQHe R are
5. 6- D hvdr Opderids TRERNddiAes RGRY bR HaRGH BEPhatindEdudRYY dothgiRnes.

The compounds of formula (I):

(o)

NH

M

n~—

wherein R represents a hydrogen atom or a methy! group, are useful intermediates in
the preparation of 2,3,4,5-tetrahydro-2-[(imidazol-4 (or 5)-yl)methyl]-1H-
pyrido(4,3-b]indol-l-ones, such as those disclosed in EP-A-~306323. In particular the
compound of formula (I) wherein R is a methyl group is useful in the preparation of
2,34,5- tetrahydro-S-methyl-Z-[(S-methyl- 1H-imidazol-4-yl)methyl]-1H-pyrido-
[4,3-b]indol-1-one, and its physiologically acceptable salts and solvates.

The method for the preparation of the compounds of formula (I) described in
EP-A-306323 involves a Beckmann rearrangement of an oxime of formula (II):

AN
N

fevall

|
A

the oxime of formula (II) being prepared by the reaction of a kétonc of formula (II):

o -
S




palladium (II) acetare catalysed cyclisation of the product obtained by the reaction of
| - Met hyl -1 - phenyl hydrazine (21.6g) was addecfto a suspension of 2, 4-

pi peri di nedf Gﬁé“’(cz’ﬁ“bglﬂ‘|°M°I|°|§G%F§FF418F° rfelleyiesk bti2a giprional Aomsthylasiomo. 250
under nltrp gg% The resultant solution was stirred for 3h at room

t enper at ur e. Fer (300m ) was added and the resulting suspension was

filtered to gi vAntalvantddebes ﬁ@ﬂﬁ@@%éﬁ& péiliod 8f Borpburtls oNfermula (I) has
180.5-182[err] . | nt ermedi ate 2 5. 6- Di hvdr o- 4- (2- phenyl hydr azi no) - 2(

H) - pyri di n8a¥ wgmcny@neézwhmh(m\?olm fewea seantivacstagasrandsgives the dasised rr ed
suspensi Onpx%fdugf in a higher overall yield.
Thus the present invention provides a process for the preparation of a

compound of formula (I):

M

wherein R represents a hydrogen atom or a methy! or ethyl group, which comprises

cyclising a compound of fortﬁula (Iv):

. ,,/O“

A H

wherein R is as defined previously, and when the compound of formula (I) wherein
R represents a hydrogch atom is'ob'ta.incd, optionéily alkylating this compound to
give the compound of formula (I) wherein R represents a methyl or an ethyl group.
The reaction may be effected in the presence or absence of an acid catalyst.
When the reaction is effected in the presence of an acid catalyst, suitable acids
include 80-100% w/w sulphuric acid, a mixtwure of 100% w/w sulphuric acid and
glacial acetic acid, 85% orthophosphoric acid, and hydrocarbylsulphonic acids (e.g.

methanesulphonic acid). When sulphuric acid is used, the reaction may be effected
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The acid-catalysed reac on a convcmcntl be effected at a temperatur. .
pi peri di nedi one (20g9) nyet hano &6 a 20[err]. Th rescuntl ng

suspensi on themngs 0 ¢ hQ!Doﬁt h et hanol (80n1 ) and wat er (300ml) and the solid
was filtered of he ti.tle cqonmpqund (.23, 31 Q), 65- 168[err]

| nt er nedi ate 3 'glt‘?sf‘b%ﬁ\{&l h%&%?FBB‘kWan’ 58 te‘:‘2‘“45"0IP gce ‘fﬁé‘t% is acid

est er ti on( Sudtpadiimatrfoddeth 4e g. 1100

N- ( 3- et hoxy- 1, 3- él oxopr opyl )&l[c(ca&lt'nr ata glr?v?]%d st ﬂat}megt'e%lo C& oél thgnd 21%

w w met han@résencsoaf ipalypivesphareicster ntx&mﬂc)gcnatcalmydrambor( suciriap ch\hmfdsmﬁited at

refl ux foréﬁ:aeglh. The resulftci_lng suspensi on was cooled to ca O[err] and
filtered t & QiU HX ({HOPFRUFEOL the solvent.

In a yet further embodiment, the reaction may be carried out in the absence of
catalyst at elevated temperamure using a high boiling solvent, for example diethylene
glycol at 1800,

Most preferably, the reaction is effected in the presence of 80-100% w/w
sulphuric acid or a mixture of 100% w/w sulphuric acid and glacial acetic acid at a
temperature in the range 0 to 300C, most preferably 0 1o 59C.

The reaction of the compounds of formula (I) wherein R represents a
hydrogen atom to give the compound of forrﬁula (I) wherein R represents a methyl
or ethyl group may be effected with an'alkylating agent (e.g. dimethy! sulphate), in
an organic solvent such as acetone, in the préscncc of a base such as dilute 'aqucous
sodium hydroxide at an elevated temperature (e.g. SOOC).

A preferred embodiment of the process of the invention comprises the

_ -cyclisation of the compound of formula @TV) whercin R represents a methyl! group to
ngc 2,3,4,5-tetrahydro-5-methyl- 1 H-pyrido(4, 3-b]mdol- -one, i.e. the compound of
formula (T) wherein R represents 2 methyl group.

A further preferred embodiment of the process according to the invention
comprises the cyclisation of the compound of formula (IV) wherein R represents a
hydrogen atom to give 2,3,4,5-tetrahydro- 1H- pyrido{4,3-blindol-1-one which is
then methylated with a suitable methylating agent such as dimethy! sulphate to give
2,3,4,5- terahydro-5-methyl- | H-pyrido(4,3-b}indol-1-one.

Compounds of formula (IV) may-be prepared, for example, by the reaction of
a phenylhydrazine of formula PhNRNH, (i.c. phenylhydrazine, 1-methyl-1-
phenylhydrazine or 1-ethyi-1-phenylhydrazine) with 2,4-piperidinedione. The
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conuound (9.#g3, i sm:wmcobhchﬂhywzmcmg a {ulpleate)| md)) be hsd IndthGroetfiake
3.28(2H,t), 3. 68(3Hs . IR (nujol mull): 3300, 1660, 1610 cnferr].

| nt er medi at egepemtagtinisitydr o- 4- ( 2- net hyl - 2- phenyl hydrazi no) - 2( 1H) pyridi none

A f box , h t
(1) S0 um (107458 TR HarERRe 2 3ok BsRnich i Pl s B by bR ' "
(26m ) was h&ﬁﬁnabff&ﬁ{m(ﬁor 30 mn. The resulting m xture was cool ed to
ca. 20[err], di

o] o)

R‘OZC u Rlozc ~
_bm M | h (Va)
o x€o

wherein R1 represents a lower alkyl (e.g. methyl or ethyl) group, or an'alkali metal
(é. g. sodium) alkoxide thereof (i.e. a compound of formula (Va) wherein X*
represents an alkali metal ion), by hydrolysis and decarboxylation under acidic
conditions (e.g. at pH2), at an elevated temperature. Where necessary, the
appropriate pH may be achieved by additon of a mineral acid (e.g. hydrochloric
acid).

Compdunds of formula (IV) may also be prepared directly from a compound
of formula (V) or an alkali metal alkoxide thercof without isolation of 2,4-
piperidinedione. Thus compounds of formula (IV) may be prepared by twreating a
conﬁpound of formula (V) or (Va) under acidic conditions (which may be achieved
where ncc'cssa.ry by addition of a mineral acid e.g. dilute hydrochloric acid) at an
elevated temperature, followed by reaction of the resultant cooled solution with an
appropriate phenylhydrazine, or a salt thereof, in the presence of an aqueous alkali
metal hydroxide (e.g. aqueous sodium hydroxide).

Compounds of formula (V) and (Va) may be prepared from a compound of
formula (VI):

o)

m‘:\/ﬂ\m VD

R0,C



: : 2. lvent. .
wi th i ndust }af SeBPFareD s 1 MR UL e 6T i th 1-methyl -1 -
phenyl hydr azi ne Codippbadof(fdimhiia (B1)G@3 eidtivd khdvapiranajsbesprapared iby deazxiod e
(12m). 7 _The resulting suspension was diluted with water (25n1), cool ed
to ca. Of erefanallylester of duminppgonienic aeidiwith emalomsodky ¥ g), m p.
185[err]. Thus an alky! ester of 3-aminopropionic acid may be reacted directly with a
malonic acid diester; or with a more reactive derivative of malonic acid, such as an
acid chloride or 2 mixed acid anhydride; or with a malonic acid monoalky! ester in
combination with a suitable activating agent such as dicyclohexylcarbodiimide.
According to a further aspect, the invention provides a process for the
preparation of compounds, particularly 5-HT; antagonists, containing the group

o)

'

2z

wherein R is as defined previously, which comprises reacting 2 compound of
formula (T) préparcd as described above, with an appropriate imidazole derivative
(e.g. 4-hydroxymethyl-S-methylimidazole). Thus in accordance with this aspect of

 the invention, 2,3,4,5-tetrahydro-S-methyl-2-[(5-methyl- 1H-imidazol-4-yl)methyl]-
1_I:I_-pyﬁdo[¢§,3-b]indol-1-onc may be prepared from 2,3,4,5-tetrahydro-3-methyl-1H-

* pyrido(4,3-b]indol-1-one by reaction with 4-hydroxymethyl-5-methylimidazole or a
salt (e.g. the hydrochloride) thereof. The reaction may be carried out in the presence
of an acid (e.g. p-toluenesulphonic acid) at an elevated temperature.

The invention is illustrated by the following Intermediates and Examples. All
temperatures are in Oc. Thin layer chromatography (t.l.c.) was carried out on silica.
Solvent System A as used for t.l.c. denotes dichloromethane:ethanol : 0.88 ammonia
soludon and solvent System B denotes dichloromethane:methanol : 0.88 ammonia

solution. 'H-N.m.r, spectra were obtained at 250MHz for dilute solutions in dg-

dimethyl sulphoxide. ——
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lL-vMelnyt-i-pacenyinydrazine (21.6g) was adaded (0 2 suspension of 2,4-

| nt er medi aiBediBedin b oy 4- (.3 : | | 2 syridi none
A m xtur eaé)l? °§q‘§f‘gé’% g?ggﬁ);alr %‘é?gﬁébﬁgf@TRg&S%é?gg%%l&er?)ﬁyl isg;%ned%y( 10. 0g)
i n i ndust riigbgentThe mseldammotiticn &as stimed for(3h 4f) ropBOrmpeaauirs Wagneous

hydr ochl orj,¢.acid (O. ) s heated at 50-55[err], for, 30m n,, and then
heat ed at d’gpf’ﬁiwﬁgﬁdg‘% ‘.‘g\%ﬁe“rsé 1% $4geRiiRe ovas GlereddgI LY ty Q-gém
t enper at ur&nidtind RS54 Wisdikh 15,57 -1k20 phenyl hydrazi ne sul phate
(2:1)(9. 9nganc“ﬁa{\7l a(;’zeogﬂg‘sgiglgﬁ]&%bldéggii de (1I.6m). Water (5.5m) was
added, and nore water (33nm) was added slowy over 45m n. The

Intermediate 2 '

3.6-Dihvdro-4-(2-phenvlhydrazino)-2(1H)-pyridinone

Phenylhydrazine (17.4ml) was added over 15min to a stirred suspension of 2,4-

piperidinedione (20g) in ethanol (200ml) ar ca. 200. The resulting suspension was
diluted with ethanol (80ml) and warter (300mi) and the solid was filtered off to give
the title compound (23.31g), m.p. 165-1680.

Intermediate 3
3-Piperidinecarboxylic acid, 2.4-dioxo-. methyl ester.ion(1-).sodium
A mixmre of N-(3-ethoxy-1,3-dioxopropyl)- §-alanine, methyl ester (10.8g) and 21%

w/w methanolic sodium methoxide (32ml) in methanol (16ml) was heated at reflux

for ca. 3h. The resulting suspension was cooled to ca. 00 and filtered to give the title
. compound (9.0g) as a solid.

1H-Nm.. (D,0): & 2.38(2H,1), 3.28(2H,t), 3.68(3H.s.).

IR (nujol mull) : 3300, 1660, 1610 cm”L.

Intermediate 4 .
3.6-Dihydro-4-(2-methyl-2-phenylhydrazino)-2(1H)-pyridinone

A suspension of 3-piperidinecarboxylic acid, 2,4-dioxo-, methyl ester, ion (1-),
sodium (10.0g) in water (24ml) and 2M aqueous hydrochloric acid (26ml) was
heated at reflux for 30 min. The resulting mixture was cooled to ca. 200. diluted
with industrial methylated -spirit (25ml) and treated with 1-methyl-1-

phenythydrazine sulphate (2:1) (8.8g) and 5SM aqueous sodium hydroxide (12ml).



resultant solid was filtered off, washed with water (3x8m) and dried in
vacuo at 43[ datemmediate §ive the title corrpound (10.7g), mp. 180 181ferr].
Exanple 1 2. 3. | 5 .3imBhd ndol -1 -one

5, 6- Di hydr o- # none (337g) was
added porti omrigiuey 6F 31p gbnamcaaﬁolxsrnedcm muaaom‘- menyerseal BH)Su,phiric
acid (675m ) and water at 13 15Lxgr The n1 ture V\ﬁ; al | ovved to
warm to anbi épdustisghmethitiated 59%5? aghwateh 3"[%‘??‘} fepch bixtied

dropw se to ZNdS(qulbm was heated at 30-530 for 30min, and then heated at reflux for 1,5h, The
resulting mixture was cooled to room temperature and weated with l-methyl.1. -
phenylhydrazine sulphate (2:1)(9.9g) and 5M aqueous sodium hdyroxide (] L.6ml).
Wafcr (5.5ml) was added, and more water (33ml) was added slowly over 45min, The
resultant solid was filtered off, washed with water (3x8ml) and dried in vacug at 430

to give the dtle compound (10.7g), m.p. 180-1819.

Example 1
2.3,4.5-Terahydro-S-methyl-1H-pyridof4.3-blindol-l-one
5,6-Dihydro-4~(2-methyl-2-phenylhydrazino)-2(1H)-pyridinone (337g) was added

portionwise over 1.5h to a stirred mixture of concentrated sulphuric acid (675m1)

and water (236ml) at 13-150. The mixture was allowed to warm to ambijent

temperature over 2h, then cooled to 130 and added dropwise to 2N sodium
. hydroxide (6.071) at 100, The resultant suspension was cooled to 8C and filtered. The

solid product was triturated with water (21), then ethanol (0.851) at reflux, to provide

the dile compound (270g), tl.c. (System A, 100:8:1) Rf 0.41.

IH.Nmr: 5§ 3.04 (ZH 0, 3. 52 (2H,dv), 3.75 (3H.s), 7.08 (1H,br. t), 7.20 2H,m), 7.53

(1H,dd), 7.96 (IH,dd)

Example 2

2,3,4,5-Tetrahydro-5-methyl-1H-pyrido[4,3-blindol-l-one

A solution of 5,6-dihydro-4-(2-methyl-2-phenylhydrazino)- 2(1H)-pyridinone
(100g) in glacial acedc acid (200ml) was added dropwise to concentrated sulphuric

acid (200ml) at 10-200. The mixture was stirred at ambient temperature for th, thea
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hydr oxi de (231.0924]59. dtc. (Dfseant A, 100e:1) @SB 41ant suspensi on was cool ed to 8[err]
and filtered. The solid product was triturated with water (21), then
et hanol (0.851) at reflux, to provide the tide conpound (270g), t.l.c.

stem A, . 8 Rf 0.41. [err]HHN.mr: [err] 3.04 (2H[err]), 3.52
Greay s BB d) 0 SR 783 (1H day 7. 96

(1H dd). Bmsrnlse'r&ma &rodl @n@aégwgﬁmo‘hfm hyl- 1
H-pyr|d0r4 I ndol -1-0n solutron O
, 6- di hydr oA4ol@gonref BuptdiRydrhelaf2-phyerty twyidrazino) 22 (YD rpyriditiane§8.0g) in acetic

acid (16ml) was added over 30 min to concentrated sulphuric acid (16ml) at 10-200,
The reaction mixture was stirred for 2h, then added over 10 min to 2N sodium
hydroxide (150ml) at 15-250. The solid product was filtered off, witurated with
water (50ml), then recrystallised from ethanol (20ml) and dried in vacuo to give the
tide compound (3.79g), m.p. 2550, t.Lc. (System B, 100:8:1) Rf 0.2.

Example 4
2.3.4.5-Tewahvdro-1H-pyridof4.3-blindol-1-one
5,6-Dihydro-4-(2-phenylhydrazino)-2(1H)-pyridinone (5.0g) was added portionwise

over 1h to a mixture of concentrated sulphuric acid (10mt!) and water (3.5ml) at ca.

200, and the resulting mixture was aged for 18h at ambient temperature. The

solution was then added to a mixture of 2N sodium hydroxide (94ml) and

. . dichloromethane (20ml). The solid'produCt was filtered off and dried in vacuo at 450
| to give the ;idc compound (2.99g), m.p. 2550, tlc. (System B, 100:8:1) Rf 0.2.

Example §

2.3.4.5-Tetrahydro-S-methyl- 1H-pyridof4.3-blindol-l-one

Dimethylsulphate (2.28ml) was added over 5 min to a stirred mixture of 2,3,4,5-
terahydro-1H-pyrido(4,3-blindol-1-one (3g), acetone (12ml) and 20% w/v aqueous

sodium hydroxide (9ml) at ca. 500. The mixture was heated at reflux for 10 min.

Further sodium hydroxide (6ml) was added and the mixture was heated at reflux for
5 min. On cooling a solid crystallised. Water (10ml) was added and the mixture was

filtered. The solid was washed with water (2x20ml), and dried in vacuo 450 0 give



Analysis Found: C,71.8; H,6.2; N,14.0;
(10g) in gl iﬁ’( cetic acid, (200m ) was added dropw se to concentrated
sul phuric a&cld 12&2@1) at *ogured[ er r | C72HS FhpLt Usl¢-Ws stirred at anbi ent
tenperature for 1h, then -8- cooled to 10[err] and added slowy to 2N
sodi um hydroxide (1.81) at 5[err]. The resultant suspension was cooled to
2[err] and fExhinelesdl. The solid product was triturated with water

2.3.4.5-Tearahydro-5-methvi-1H-pvrido[4.3-blindol-1-one

A soludon of 5,6-dihydro—4-2-methyl-2-phenylhydrazino)-2(1H)-pyridinone (250g)
in glacial acetic acid (300ml) was added over ca. 2h to concentrated sulphuric acid
(500m1) at 0-5C. The mixnire was stirred at 0-50 for a further ca. 1h then added over
ca. 30min. to 2N aqueous sodizm hydroxide (4.51) at 20-309. The solid product was

isolated by filwradon, washed by displaccrhcnt with water (4.51) and mriturated with
ethanol (625ml) at reflux to provide the title compound (185g), m.p. 240-2440 ¢ .
(System A, 100:8:1) Rf 0.4

Example 7

2.3.4.5-Tewahvdro-5-methvl-2-[(5-methyl-1H-imidazol-4-yDmethyl]- 1H-

pyridof4.3-blindol-1-one

A mixture of 2,3,4,5-tewahydro-5-methyl-1H-pyrido[4,3-blindol-1-one

(49.97g), p-toluenesulphonic acid monohydrate (9.50g) and 4-hydroxymethyl-5-
. methylimidazole hydrochloride (20.25¢g) in ﬂ-mcthylpyfrolidinonc (250ml) was

stirred and heated to 1250 (over 1h) The rcacﬁon was then heated at 125-1300 for

4.5h, during which time two fuxther pdru'ons of 4-hydroxymethyl-5-methylimidazole
hydrochloride (17.51g and 6.88g) were added. The reaction mixture was cooled,
diluted with water (100ml), and the stirred mixture was treated slowly with 8%
aqueous sodium bicarbonate (750ml). The resultant suspension was stirred in an ice
bath for 1h and then filtered to give a solid (57.64g). A portion of this solid (11.09g)
was dissolved in dichloromethane (307ml) and ethanol (166ml), boiled with
dccoldurising charcoal for 10min and then filtered. The dich'lorc;mcthanc was

distilled off at atmospheric pressure until the temperature of the mixture was at 65°,
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e Z2¢ compound (9.28g), t.l.c. (System A, 50:8:1) Rf 0.55.
(0.61), therphang! 5( t X, Lo provide _the title conpound
(72g), mp. Zl.ﬁ‘g*]g‘gg[ grzrz?aqﬁ’ls?c:ib?%t%n&;@‘&%&)“@* 3@)7?&3['@.5)1-14.5&(@31@)9 3
2.3, 4. 5- Tearlat2k m)| HdpeiH, 60T J0@1a) i71§%zI1HI Oﬁaﬁgﬁ%? ution of
5, 6- di hydr o- 4- ( 2- phenyl hydrazi no) - 2( -pfpfdrno €”(8.0g) in acetic acid
(16m ) was added over. 30 nmto concentrated sul phuric acid (16nm) at
10-20[err]. The reaction m xture was stirred for 2h, then added over 10 mn

to 2N’'sodi um hydroxi de (150ml) at 15-25[err]. The solid product was
filtered off, triturated with



wat er (56n1) ror%%ﬁ/stfglrl |§ré% i aer‘f%taln% FfOn?) com %I‘ﬂded I'n vacuo to
gi ve themePéacdﬁﬁ)ound (3.799), mp. 2550, t.l.c. (System B, 100:8:1) Rf
0.2. Exanple 4 2.3.4.5-Tetrahydro 1H pyrido[ 4. 3-blindol-1-one

5, 6- Di hydr o- 4- ( 2- phenyl hydr azi no) - 2( 1H) - pyri di none (5.0g) was added
portionw se over 1h to a m xture of concentrated sul phuric acid (10m ) and
water (3.5m) at ca. 20[err], and phe resulting m xture was aged for 18h at

anbi ent tenperature. The solution s then added to a m xture of 2N sodi um
hydr oxi de (94nm) and

NH (T)

wherein R represents a hydrogen atom or a methyl or ethyl

group, which comprises cyclising a compound of formula
(V)

i (IV)

and where R represents a hydrogen atom, optionally
alkylating the compound of formula (I) produced to give
the compound of formula (I) in which R is methyl or ethyl.

2. A process as claimed in claim 1, wherein the
cyclisatian is carried out in the presence of an acid
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di chi resi?ce 3f 8C to ﬁogi w/ﬂjsulphurlc acxd(?rf? mlif%fe %f

I chl or oner solid pro tered._o an ried in
vacuo at 45[13)?)% ‘?8 I%F{iﬂ'brlﬁtﬁglgorﬁ:fb{l \Aqeflgég) SHFpS A 2% %,
(System B, mm)tlﬁfe OrR.thexargrige © to 30°C.

~ 2.3,4.5-Tetrahydro-5-net hyl - 1H pyri do[ 4, 3- bl i ndol -1 -one Di net hyl sul phat e

(2.28m ) was added over 5 mn to a stirred mxture of 2,3, 4, 5-
t et rahydr o- 24 pyri do(Brecedsnds -¢labwed3dgn av¥t oife g:lglms ahd t209 w v

aqueous sodiwBlaier Oxhde &gg%a,uaa e %Q{zﬁmla T&e-)m %ggsﬁ&eéréaaw at

reflux for 10 m n. Further di um hydr oxi nd t he
m xture was JSSSEPHL rgfﬁuplpgrldlnedlone Wlth a compound of formula

PhNRNH, where R is a hydrogen atom or a methyl or ethyl
group, or a salt thereof.

5. A process as claimed in claim 4, wherein the 2,4~
piperidinedione is prepared from a compound of formula (V)
or an alkali metal alkoxide thereof (Va)

R'o,C R‘ozc\/lj\ |
NH (V) NH (Va)

wherein'h‘represents a lower alkyl group and X represents
-an alkali metal, by hydrolysis and decarboxylation under
acidic conditions at elevated temperature.

6. A process as claimed in claim 5, wherein the
compound of formula (IV) is prepared directly by treating
the compound of formula (V) or (Va) under acidic
conditions at elevated temperature and subsequent reaction
of the resultant cooled s®lution with a phenylhydrazine of
formula PhNRNH, or a salt thereof without isolation of the
2,4-piperidinedione.




compound of formula (V) or (Va) 1is prepared from a

5 mn. On cgoling g %%#kdrpr sed. Water (10m) was added and the
mi xt ure was “PRPPEREY. & washed with water (2x20m ), and dried
in vacuo 45[err] to give REPLACENENT SHEET the title conpound (3.16g).

The t.l.c. data for this material were consistent with those obtai ned for
t he product of Exanple 1.
0

Rzoz\/{L
NH (VI)

NG

wherein R? and R} each independently represent lower alkyl
groups, by reaction with an alkali metal alkoxide.

8. A process as claimed in any of claims 1 to 7, for
the preparation of a compound of formula (I) in which R
represents a methyl group.

9. A process as claimed in any of claims 1 to 8,
wherein the compound of formula (I) is subsequently used
for the preparation of a compound containing a

”-.—-—-

group.




compound of formula (I) is reacted with an imidazole
Anal ysis  derivEeipd: C 71.8;, H6.2; N14.0; CJerr]Herr]Nerr]O
requires C 72.0; H 6.0; N, 14.0% Exanple 6 2.3.4.5-Tetrahydro-5-nethyl -
1H pyrido]4.3-blindol- 1 -one A solution of

5|, 6- di lhydr 01_ﬂ:(2-1_5113t;kwd6cé’s§h%(y| méirigfémO)inZ(étl;En{iﬂbpommfﬁégsé timel -
acl al acellC | S eg over, a. 0 ncentrated su uri c
gci d (500m mﬁ?gg{lg[ é?r %gl)fﬁ’gaam Eﬂuréﬂwﬁ lgf’i ﬁe’osa’f'eggggeﬁsj gegcted 5rt her
ca. 1h therwited-bydroxgmeduyil+s-me thY ldguista o ko donmahsdrldxitheebH1) at
20-30[err] . £dh&50hh8e PrPMICY  ¥88et ranydro-5-methyl-2~{ (5-methyl-1H-

imidazol-4~yl)methyl]-1H-pyrido(4,3~blindol-l-one.




I solated by filtration, washed bA e T'th wat er (4.51) and

triturated with ethanol (625m ) at reflux to prOV|dethet|tIe conpound

(185g), mp. 24Q; le 7 2.3
. 4.5-Tetrahydro-5-net hvl - y
pyrido[4.3-blindol-1 -one A m xture of .
2,3, 4, 5-tetrahydr ctte rreihyénﬁi:bpyrirdo.bée& bldondoa - lppoeetd9. ¥63) ., the

P-t ol uenesulmlca@férg grpné)h g%unci PCPQm”Pa (Pydroxymet hyl - 5-

(I)

wherein R represents a hydrogen atom or a methyl or ethyl
group, which comprises cyclising a compound of formula
(IV) '

==0

l NH C(Iv)

) — 2
o —

Where R represents a hydrogen atom, the compound of
formula (IV) may optionSlly be alkylated to produce a
compound in which R is methyl or ethyl.

THIS SHEET HAS BEEN
REPLAGED




met hyl i m dazol e hydrochl oride (20.25g) in N-nethylpyrrolidinone (250m ) was
stirred and heated to 125[err] (over 1h) The reaction was then heated at
125- 130[err] f @hes. mmp@mmb whfch farmulao (&) heisporusefiglof as an

4-h dro | -R- h z e 1

added, TH géctdlioa[r?%n %‘q%g"?"cﬁ%’géei@ﬂ’ d \M]:Zh5 Ly e[-_rg?%gﬁ%ov\%_ d the
stirred [rr(mudazvﬂs-& (rcamﬁﬁad-yﬁJ)auéthyrﬂ.t]h-J&%pgdes[sodl—mmabalbdmmms
(750rr1) The re nt_ suspens stlrred in an ice bath for 1h and
then fil% Yéﬂ t?ug‘#@:eaé"%% 1(5%7%‘215} A¥vrtion of this solid (11.09g)
was di ssol ved in dichloronethane (307m ) and ethanol (166m ), boiled with




This inventon relates to a process for the preparadon of compounds whic
decol ouri sing charcoal for 10mn and then fi Pt gred. The dipCh| ororrel?%rgne was

distilled otmfefulasinipnediates in e poeparasiannfighatthaceudogieoatponrdnf the mi xture .

was at 65[err]. -10- The irred. mxture was cooled and the resulting
precipitate was WICPEP%MSWFEPB“@F “the title conpound (9.28g), t.l.c.
(System A, 50:8:1) Rf 0.55. o

I
R

wherein R represeats 2 hydrogen atom or a methyl group, are useful intermediates in
the preparation of 2,3,4,5-tetrahydro-2-[(imidazol-4 (orf)-yl)merh;}l]-lﬂ-
pyrido[4,3-blindol-l-ones, such as those disclosed in EP-A-306323. In particular the
compound of formula (T) wherein R is a methyl group is useful in the preparation of
2,3,4,5- terahydro-5-methyl-2-{(5-methyl-1H-imidazol-4-yl)methyl]- 1H-pyrido-
{4,3-b]indol-1-one, and its physiologically acceptable salts and solvates.

The method for the preparation of the cbmﬁounds of formula (T) .described in
EP-A-306323 involves a Beckmann rearrangement of an oxime of formula (II):

N

5o

the oxime of formula (II) being prepare& by the reacton of a ketone of formula (II):

~

0

ol




Ol dll alluiic Willl 1,J70 yLIVPGUWLITILULVLIL, WVIIVIVAL V) 4l VWpUVIGL 320 il eVl

ElerS(r)]( IZ-I-HN.S;n rr?cglg'(uzL 2. 20( 3245)1H 3. 03(72Hbt )1 3.64(2H m ? 3.71(3H,s),

11 76( 1H o1 1] 5). - AB advanggeods medhbd or g aueiarkto pﬁ%é PO 2 farmge @

conpound of fop fhBed dikcdvetdd, which involves fewer reaction stages and gives the desired
product in a higher overall yield. '

EP-A-0 306 323 and EP-A-0 353 983 disclose conversion of pyridinones
which are related but structurally different to the pyridinones of formula (IV) below
into the corresponding pyridoindolones but do not disclose the specific reaction
conditions used according to the present invention.

The present invention provides a process for the preparation of 2 compound

of formula (I):

wherein R represents a hydrogen atom or a methyl or ethyl group, which comprises

cyclising a compound of formula (IV):

o)
l

O\N PO

R H

in the presence of an acid catalyst selected from 80-100% w/w sulphuric acid, 85%
w/w orthophosphoric acid, and methanesulphonic acid, and where R represents a
hydrogen atom, optionally aklylating the compound of formula (T) produced to give
the compound of formula (I) in which R is methyl or ethyl.

When sulphuric acid is used, the reaction may be effected.



The acid-catalyscd reaction may conveniently be effected at a temperature in
wherein Rre resen ?Mrogen atomor a nethyl or ethyl group, which
conprises ¢ ‘iagP?‘u "°ol ound of formula (1V) | | [err] in the presence
of an acid catal yst selected from80 to 100% w w sul phuric acid, 85% w w
or t hophosphori c M@stcnrcmabiyethmmsmqo boeffectad ial ;:hqapﬁ:smaf W—deﬁ%ewém s a

Lo give t ﬁé"@hw%““%# = orPRe 1] el 36at BIBRCPC. oet prefanthy Dt o

The reaction of the compounds of formula (I) wherein R represents a
hydrogen atom to give the compound of formula (I) wherein R represents a methyl
or ethyl group may be effected with an alkylating agent (¢.g. dimethyl sulphate), in
an organic solvent such as acetone, in the presence of a base such as dilute aqueous
sodium hydroxide at an elevated temperature (e.g. SOOC).

A preferred embodiment of the process of the invention comprises the
cyclisation of the compound of formula (TV) wherein R represents 2 methyl group to
give 2,3,4,5-tetrahydro-5-methyl-1H-pyrido[4,3-blindol-1-one, i.e. the compound of
formula (T) wherein R represents 2 methy! group.

A further preferred embodiment of the process according to the invention
comprises the cyclisation of the compound of formula (IV) wherein R represents a
hydrogen atom to give 2,3,4,5-terahydro-1H- pyrido(4,3-bjindol-1-one which is
then methylated with a suitable methylating agent such as dimethy! sulphate to give
2,3,4,5- terrahydro-5-methyl-1H-pyrido[4,3-b]indol-1-one.

Compounds of formula (IV) may be prepared, for example, by the reaction of
a phenylhydrazine of formula PANRNH, (i.e. phenylhydrazine, 1-methyl-1-
phenylhydrazine or l-cthyl-l-phcn.ylhydrazine) with 2,4-piperidinedione. The
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2. A proceConfppufidSofMfermuld (VIIPardcicheRifden, lor@isy bé piep@rediby re@dddfd out
at a tenperature of 0 to 100[err]C 3. A process as claimed in claim 2,
carried oquPhﬂkﬂessyroﬁérﬁgmnmm%@nt@cg)ﬁﬁﬁwdmm'igﬁkﬂcstam d a][ an'ed ' any
tenperature inthe ra to err]C. . 4. . rocess,as clair
of rrIc)l ains 1 to@}’s %éﬂ%ﬁﬁ%@f GBRRRTAPIANIE é‘FlﬁlgPé}f' :waqtgd &;?B?%HEM?/]
reaction o s plpaEd | ' Qnpound. of .fo er
whore R i o maqre RARSLr e AL e e foc IS b iRy B R &

acid chloride or a mixed acid anhydride; or with a malonic acid monoalkyl ester in

combination with a suitable activating agent such as dicyclohexylcarbodiimide.

- Compounds, pardcularly 5-HT5 antagonists, containing the group

wherein R is as defined previously, may be prepared by a pro..cess

which comprises réacting a éoﬁtpound of fomuia (I) prepared as
described above, with .a.n appr;:priate imidazole derivative (e .g.
4-hydroxymethyl-s-m_ethylimidé.zole) . Thus, 2,3,4, s-tetz.'ahydro-.-s-.
methyl-2-[(5-methyl-1H- imidazol-4-yl)methyl] -1H-pyrido (4 /3-
b]indol-1-one may be prepared from2, 3, 4, 5-tetrahydro-5-methy1-1H- |
pyrido[4,3-blindol-1-one by reaction with 4-hydroxymethyl-5-methylimidazole or a
salt (e.g. the hydrochloride) thcrcof.' The reacton may be carried out in the presence
of an acid (e.g. p-toluenesulphonic acid) at an elevated temperature.

The invendon is illustrated by the.following Intermediates and Examples. All
temperatures are in Oc. Thin layer chromatography (t.l.c.) was carried out on silica.
Solvent System A as used for t.l.c. denotes dichloromethane:ethanol : 0.88 ammonii
soludon and solvent Sysmm B denotes dichloromethane:methanol : 0.88 ammonia
solution. !H-N.m.r. spectra were obtained at 250MHz for dilute solutions in dg-

dimethyl sulphoxide.



12 t her eof . Mprocess as cl a| med in claim4, wherein the
IsNeE) :

2, 4-piperidi ;.ldjd%grul a (V) or an alkali
met al al koxO€ represents a | ower al kyl

group and XA efixeseofs- prpeaidmd:carbexyihc abm 2,4-dioxo- methyl ester (10.0g) in
industrial methylated spirits and water (1:1) (50ml) and 5SM aqueous hydrochloric

| acid (0.4ml) was heated at '50-550 for 30min, and then heated at reflux for 1.5h. The

resulting mixture was cooled to room tcmper;aturc and treated with 1-methyl-1-
phenylhydrazine sulphate (2:1)(9.9g) and SM aqueous sodium hdyroxide (11.6ml).

Water (5.5ml) was added, and more water (33ml) was added slowly over 45min. The
resultant solid was filtered off, washed with water (3x8ml) and dried in vacuo at 430 '

to give the title compound (10.7g), m.p. 180-1810.

Example 1
2.3 4.5-Terrahvdro-5-methyl-1H-

5 6-Dihydro-4-(2-methylo2-phcnylﬁydrazino)-2(lm-pyridinone (337g) was added

portionwise over 1.5h to a stirred mixture of concentrated sulphunc acid (675ml)

and water (236ml) at 13- 159, The mixture was allowcd 10 warm to ambient
temperature over 2h, thea cooled to 139 and added dropwise to 2N sodium
hydroxide (6.071) at 109, The resultant suspension was cooled to 87 and filtered. The
solid product was triturated with water (21), then ethanol (0.851) at reflux, to provide
the tidde compound (270g), tlc. (System A, 100:8:1) Rf 0.41.

IH.N.mr: § 3.04 (2H.1), 3.52 (2H,dv), 3.75 (3H,s), 7.08 (1H,br.t), 7.20 (2H,m), 7.53
(1H,dd), 7.96 (1H,dd).

ido[4,3-blindol-l-one
A solution of §,6-dihydro-4-(2-methyl-2-phenylhydrazino)- 2(1H)-pyridinone

(100g) in glacial acedc acid (200ml) was added dropwise to concentrated sulphuric

acid (200ml) at 10-200. The mixrure was stirred at ambient temperature for 1h, then



Analysis rouna: C,/71.0; 1,0.2; IN, 14,08
hydr ol ysi s @lgﬂo{gg%@)oxyl pgqlug.gs undetm cﬁ% (F‘N‘%P'%D”S at el evated
e. 6 =

t enper at ur A process as clarmed in any of clains 1 to 3, wherein
t he conpound of fornula (1V) is prepared directly by treating the conpound
of fornmula EV) or %Va) under acidic conditions at el evated tenperature and
subsequent S of the resultant cooled solution with a phenyl hydrazine
of formula B A olatlon of the

2, 4- pi peri-di=d % claim5 or 6, wherein

E Cle) conpoundy gmms&d aps 6—&h9dr814-(zvéhh5'§2¥§h€9ﬁh9§rafzﬁ\@§“2@1E’Wﬂ@hﬂh50‘)r ml a

pare X

in glacial acetic acid (500ml) was added over ca. 2h to concentrated sulphuric acid
(500ml) at 0-50. The mixrure was stirred at 0-50 for a further ca. 1h then added over
ca. 30min. to 2N aqueous sodium hydroxide (4.51) at 20-309. The solid product was
isolated by filtration, washed by displacement with water (4.51) and triturated with
ethanol (625ml) at reflux io prbvidc the title compound (185g), m.p. 240-2440, tlc.
(System A, 100:8:1) RE0.4

Example 7
2.3.4.S-Tctrahydro-s-;ncthvl-Z-
pyrido(4.3-blindol-1-one |
A mixture of 2,3,4,5-tewrahydro-5-methyl- 1H-pyrido(4,3-blindol-1-one

(49.97g), p_-toluehcsulpﬁonic acid monohydrate (9.50g) and 4-hydroxymethyl-5-

5-methyl-1H-imidazol-4-ylmethyll- 1H-

methylimidazole hydrochloride (20.25g) in N-methylpyrrolidinone (250ml) was
stirred and heated to 1250 (over 1h) The reaction was then heated at 125-1300 for
4.5h, during which time two further portions of 4-hydroxymethyl-5-methylimidazole
hydrochloride (17.51g and 6.88g) were added. The reaction mixture was cooled,
diluted with water (100ml), and the stirred mixture was treated slowly with 8%
aqueous sodium bicarbonate (750m1).. The resultant suspension was stirred in an ice
bath for 1h and then filtered to give a solid (57.64g). A portion of this solid (11.09g)
was dissolved in dichloromethane (307ml) and ethanol (166ml), boiled with
decolourising charcoal for 10min and then filtered. The dichloromethane was

distilled off at atmospheric pressure until the temperature of the mixture was at 650.



[err] wherein Rlerr] and Rlerr] each i mdependently represent |ower alkyl
groups, by reaction with an alkali metal al koxide. 8. A process as
claimed in any of clainms | te prepar ati on of a conpound of

formula (1) in which R repreg et hyl group

wherein R represents a hydrogen atom or a methyl or ethyl group, which comprises

cyclising a compound of formula (IV)

in the presence of an acid catalyst selected from 80 to 100% wiw sulphuric acid,
85% wiw orthophosphonc ac1d and methanesulphonic acid, and where R represents
a hydrogen atom, opuonally alkylating the compound of formula (I) produced to
give the compound of formula (I) in which R is methyl or ethyl.

2. A process as claimed in claim 1, wherein cyclisation is carried out at a

temperature of 0 to 100°C.

3. A process as claimed in claim 2, carried out in the presence of 80 to 100%

w/w sulphuric acid at a temperature in the range 0 to 30°C.

4. A process as claimed in any of claims ! to 3, wherein the compound of
formula (IV) is prepared by reaction of 2,4-piperidinedione with a compound of
formula PANRNH, where R is a hydrogen atom or a methyl or ethyl group, or a salt



prepared rom a compound of formuia (v) or an alkaii metal alkoxide thereor (va)

13 9. A process as clained in any of clains 1 to 8, wherein the conpound
of formula (1) is subsequently used for the preparation of a conmpound
contai ning a group. 10. process as clainmed jgn claim 9, wherein

t he conpound of forrlml a (I) is reacted V\nthRBé‘uzcljvi'\;ol e derivative.

wherein R! represents a lower alkyl group and X represents an alkali metal, by
hydrolysis and decarboxylation under acidic conditions at elevated temperature.

6. A process as claimed in any of claims 1 to 3, wherein the compound of
formula (IV) is prepared directly by treating the compound of formula (V) or (Va)
under acidic- conditions at elevated temperature and subsequent reaction of the
resultant cooled solution with a phenylhydrazine of formula PhNRNH, or a sait
thereof without isolation of the 2,4-piperidinedione.

7. A process as claimed in claim 5 or 6, wherein the corrip'ound of formula
(V) or (Va) is prepared from a compound of formula (VI) |

o)

RZOZC \/'kNH .
R3ozc\) (VD)

wherein R? and R’ each independently represent lower alkyl groups, by reaction
with an alkali metal alkoxide.

8. A process as claimed in any of claims 1 to 7, for the preparation of a

~ compound of formula (I) in which R represents a methyl group.



A process as claimed in Claim 10, wherein the conpound of formnula
(I') inwhich Ris nethyl is reacted with 4-hydroxynet hyl -5-nmet hyl i m dazol e
or a salt thereof to produce 2,3,4, o etrahydro-5-nethyl-2-[(5-nethyl-1H

i m dazol - 4-yl ) net hyl ] - 1H pyri do[ 4, 3- b] ijndol - 1- one.

12.

group.

10. A process as claimed in claim 9, wherein the
compound of formula (I) is reacted with an imidazole
derivative.

- 11. A process as claimed in claim 10, wherein the

— compound of formula (I) in which R is methyl is reacted
with 4-hydroxymethyl-5-methylimidazole or a salt therecf
to produce 2,3,4,S—tetrahydro—s-methyl—z-[(s-methyl-lﬂ-
imidazol-4-y1)methyl]-lg-pyrido(4,3-b]indol-l-one.



14 10. A pro&esX , ' ¢ X S
formula (1) is reacted vmth an |mdazole derlvatlve 11 A process as

claimed in Cai wher ei n t he_conmpound of forrmlagl) iich Ris

nmethyl is react egt]t\lﬁ t hEAVeREr Ry nERASFES. nétthy |3 ni BRITFES o & her eof
to produce prhparbtidretomhy ongoursd hyt -fofflkare(y| - 1H

(1)

wherein R represents a hydrogen atom or a methyl or ethyl
group, which comprises cyclising a compound of formula

(IV)

[ | (v)

Where R represents a hydrogen atom, the compound of
formula (IV) may optionally be alkylated to produce a
compound in which R is methyl or ethyl.



I m dazol -4-yl)nmethyl] -1 H pyrido(4, 3-b]indol -1-one-

The compound of formula (I) is wuseful as an

intermediate in the Preparation of 2,3,4,5-tetrahydro-2-

((J.mz.da.zol-4(or5)—yl)methy].] -1H-pyrido(4.3-bjindol-1
laving S-HT; antagonist activity.

-Qones



