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The preséﬁPZP%W@HW?on relates to the treatnent or proph§F3§¥¥0%%mgﬁFonlc
and acute neurodegenerative di seases or conditions, using certain
tricyclic neuroprotective conpounds. Chronic condi tions include diseases
such as Al zheiner's Di sease, Parkinson's D sease, Huntington's Chorea and
Mul tiple Sclerosis. Acute conditions include the sequelae to acute

i schaem ¢ events such as heart attack, stroke or head 10 injury. The
conpounds are al so useful for the prevention or treatnment of damage caused
by ischaem c stress of peripheral organs (i.e. any functional tissue in the
body except the brain and the spinal cord such as the heart or the

ki dneys. In tissues afRIEN 5t LLOMROUNDS pr ol onged
hypoxi a and ischaem a, which may or may not be associated with

hypogl ycaem a, neuronal danage 15 to varying degrees, |s encount er ed.
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as heart aexcapmhebraimkmithlespmahcqrd] swngh, astthcehwdmthqkldgeysauses of chronic
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mul ti f act ofsckdemi4,Wwhich may or may not be associated with hypoglycaemia, neuronal damage,
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15  to varying degrees, is encountered. Ischaemia typically occurs as a result of an acute
event, for example heart attack, stroke or traumatic head injury. During heart attack, the
damage incurred is substantially limited to the heart tissues, and certain treatments have
been developed. In stroke or traumatic head injury, neuronal damage results from the
effects of more long term ischaemia on the brain. The severity of the ischaemia

20  depends on the nature of the stroke or injury, but, invariably, there is brain damage.
W099/31049 addresses the effects of ischaemia on the brain such as occurs with stroke
patients or as a result of head injury, and discloses certain neuroprotective agents and
their use in treating neuronal damage caused by acute ischaemic events such as stroke

and head injury.

25 In contrast to the neuronal damage occurring as a result of acute ischaemic
events such as heart attack, stroke or head injury, the underlying causes of chronic
neurodegenerative diseases or conditions, such as Alzheimer’s Disease (AD),
Parkinson’s Disease (PD), Huntington’s Chorea (HC), Multiple Sclerosis (MS) and
Amyotrophic Lateral Sclerosis (ALS), are complex and appear to be multifactorial. In

30  each case, necrotic and apoptotic neuronal cell death may result from one or more



30 each case, necrotic and apoptotic neuronal cell death may result from
one or nore WO 2006/ 082409 PCT/ GB2006/ 000358 2 nechani sns i ncl udi ng

net abol i cwoeugwospiose, excitotoxicity and oxidative stre®erT/gB20000v088 Of
studi es point towards oxidative stress as a mgjor causative factor in a
variety of chronic neurodegenerativepdi seases including AD, PD and ALS
(for exanple, see: Sayre et al., (2001), Curr, Med. Chem 8(7), 721-38,
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exci t ot OXI ca I nduced neur onal deat h. For_exanple, it has, been
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asphyxi ation, hypoglycaem a and certain poisons interfering with

m t ochonderaxide; w&snasmoemmrmﬁ&lr{@ﬁw. al dysfunction and resulting
depletion of ATP and |oss of intracellular calciumbuffering capacity can

cause an incr ?&ﬁoﬂ{o?w Eﬁqyee‘ids%‘b?%xéegﬁ% hé‘fﬁ/aﬁéfﬁ/ gﬁélu%&t@iekéﬁ%n free-

radi cals, lea 0 oxl atlve stress. not only is oxidative
stress b)byfgiﬁema&mnd@ﬂlﬂamm(ﬂ@s tgodsts sudhets NMDIArmldyother excitatory amino

15  acids (EAASs). A number of studies also suggest that oxidative stress may actas a
mediator in excitotoxically induced neuronal cell death. For example, it has been
shown for both NMDA and kainate (a non-NMDA receptor agonist) that activation of
EAA receptors increases free-radical damage to lipids, and that this damage can be

prevented by simultaneous treatment with antioxidants.

20 Metabolic compromise may be caused by stroke, asphyxiation, hypoglycaemia
and certain poisons interfering with mitochondrial respiration. Mitochondrial
dysfunction and resulting depletion of ATP and loss of intracellular calcium buffering
capacity can cause an increase in the production of reactive oxygen and nitrogen free-

radicals, leading to oxidative stress.

25 Thus, not only is oxidative stress by free-radicals understood to be a primary
factor of neuronal cell death in a number of chronic neurodegenerative diseases, but it
may also mediate excitotoxic stimuli and metabolic compromise. Furthermore, the
reverse interaction may also occur, as oxidative stress by free-radicals may initiate

excitotoxic pathways and cause metabolic impairment.



fact or ofwoeuvssmsadoocel | death in a nunber of chronic nepcodaReswadssVve

di seases, but it may also nediate excitotoxic stinuli and netabolic
conprom se. Furthernore, the reverse interaction may also occur, as

oxi dative stress by free-radicals may iitiate excitotoxic pathways and
cause netabolic iq:lPai rrregq[. %2006/,08_2409 PCT/ GB2006/ 000358 3 We have now
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esters theP® dé‘teyst'he manuf acture of a nedicament for the treatnent or
prophyl axi s of acute or chronic neurodegenerative diseases or conditions
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| R7 R3 1phaugaceutigplly pecetablesplisand estess @ﬁtﬁ@% faytthe manufagtusorlidR2 or, when R6
does not r r f rmyl a >S02: Y. represents
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P per?pheral >(grgang,. 1ilhe corrrH)ounds used ha¥fe e fo?mula D: Y y 9 P

@
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in which:

X represents a group of formula >CRIR2 or, when RO does not represent a hydrogen

atom, a group of formula >SOy;

Y represents a group of formula >NH or >CRIR?;

15 Zrepresents a group of formula >C=0, a group of formula >CH, or a direct bond;

Rl represents a hydrogen atom and R2 represents a hydrogen atom, a carboxy group or

a hydroxy group;

or

Rl and R2 together represent an oxo group, a methylenedioxy group or a hydroxyimino

20 group;



or Rl a her represent an oxo group, a nethyl i p or a
hydr oxyi n'\g%’?g"%g‘g’?oup; WD 2006/ 082409 PCT/ GB2006/ 000353%%%%(@%%5ems a

hydrogen atom or a | ower al kyl group; R4 represents two hydrogen atons, or
an oxo or hydroxyimno group; RS repregents a hydrogen atom a |ower alkyl
group or a halogen atom R6 represents a hydrogen atom a |ower al koxy

group or aRa@éJHé’s?é}its@l{Wége%a?t?m%?ﬁ!ld%ﬁeraaﬂ%d"gi’tﬁlp?aﬁe as or different from
each other and each répresents a hydrogen "atom a |ower al kyl group or a

hal ogen atom and salts and esters when the conpound contains a carboxy

group. Cer R&irgpredentshodaRRendane, of &f B2 & Hydrogimimemoganpounds per se. In

t he conpounds of the present invention, Z may be a direct bond, in which
10 case it forms part of a 5-nenbered ring fused to a 5-nenbered

ni t r ogen- cBAteiresents a Inehegencyahj xlomenglkybgroup omaalogematgmoup of fornul a
>CH2 or >C=0, in which case it forns part of a 6-nmenbered ring. Were RS,
R5, R7 or &g represents a |lower al kyl group, this may be a straight or
branched cRJirepredekisla yrdvogentadarnmlofvenatkdxy grobp,or preefbexgpigtqupf rom 1 to 6,
carbon atons. 15 Exanples of such groups include the nethyl, ethyl,
propyl, i SORpr Op)él_S’ butyl, sec-butyl, t-butyl, pentyl, isopentyl, neopentyl,
2- et hyd buRyland R°ecet{hespmsyas or diffesant filopeeachiothez andrpadinrepresanyd a hydrogen

2- met hyl pe I - I tvl, -di net hyl butyl, 2, 2-di met hyl butyl,

1, 1- di met h%éﬂ?&%@?@&%@t%ﬁ%%%%%P%’toﬁa-di met hyl butyl, 2, 3-dimet hyl butyl
2- ethyl butyl, hexyl, isohexyl, heptyl, octyl, nonyl and decyl groups, of
whi ch t he amtdajtk an@Esterts wten thy apypounbwbything adaltexy lgr@ipoups are preferred,

the nethyl and ethyl groups being nore preferred, and the nethyl group

bei ng nost preferred. ere R5, .R7.0r epresents a | ogen atom this
may ge a fl 5ori ﬁﬁftaler‘?lf Ei‘i‘?ér}pouﬁﬂ%?ﬁfoﬂ’én‘ggd) B ¢8R Pﬁﬁ?ech the fluorine

and chlorine atons are preferred.
In the compounds of the present invention, Z may be a direct bond, in which

10 case it forms part of a 5S-membered ring fused to a 5-membered nitrogen-containing

heterocyclic ring, or it may be a group of formula >CHy or >C=0, in which case it

forms part of a 6-membered ring.

Where R3, RO , R7 orR8 represents a lower alkyl group, this may be a straight or
branched chain alkyl group having from 1 to 10, preferably from 1 to 6, carbon atoms.
15 Examples of such groups include the methyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
| t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl, 1-ethylpropyl, 4-methylpentyl, 3-
methylpentyl, 2-methylpentyl, 1-methylpentyl, 3,3-dimethylbutyl, 2,2-dimethylbutyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 2-
ethylbutyl, hexyl, isohexyl, heptyl, octyl, nony! and decyl groups, of which the methyl,
20  ethyl, propyl, butyl and hexyl groups are preferred, the methyl and ethyl groups being

more preferred, and the methyl group being most preferred.

Where R? , R7 orR8 represents a halogen atom, this may be a fluorine, chlorine,

bromine or iodine atom, of which the fluorine and chlorine atoms are preferred.

Where RO represents a lower alkoxy group, this may be a straight or branched

25  chain alkoxy group having from 1 to 10, preferably from 1 to 6, carbon atoms.



Where R6 represents a | ower al koxy group, this may be a straight or

br anched W93 E249%al koxy group having from1 to 10, pr@F@ﬂﬂBﬁ?mwgﬁﬁll to
6, carbon atonms. WO 2006/ 082409 PCT/ GB2006/ 000358 5 Exanpl es of such
groups include the nethoxy, ethoxy, propoxy, isopropoxy, butoxy,
sec- but oxy, t-butoxy, pentyloxy, isopentyloxy, neopentyl oxy,

2- met hyl buEQxipled of Qich)rdip8 Rvtide the RRIKOAYDERbYY, PXopox$; WEBIBIBEL BlitokX Y,
2- met hyl pentyl oxy, 1- nethyl pentyl oxy, 3, 3-di nethyl butoxy,
2, 2- di et h§echertessy -butoxy dpenslexy. bippertyloxy, neopewfylexy hmsibRytoxy, 1-

1,3-dineth ekl 'y = L Y
i sohexyl OXé{h?ﬁ%%ybéfat@éﬁ%&@é%%n%ﬁ%@?%%& gg{‘:é; Q"y&g@% Ofs( of whi ch
the met hoxethydpenoplyxy, Briogimethylbutbox 2, Bdiindieppttoxy, igr-dimpshybetopy ef,2r r ed,

t he net hoxy, and __et hoxy_ groups,. being pore preferred, apd the nethoxy group
bei ng st dpREkEpYedy; ig-dim ﬁéﬁ&%ﬁﬁ%ﬁ-d&wtﬁwgums%ﬁwy{ﬁ%m hwfb%

parti cul ar i Loy formul a
CRiRe whet S B 85 PURTRRY Qe OBy B S RAg b, oL e e | ogen
atom a hydrethoxygetbery, propaxy.adntbesyangrieuploxy grdps arecbreferredgbe hethoxyepdesent

an oxo group or a nethyl enedio roup:. Y represents .a gro f formula
SORIRR whoPtoRt sful bObRIa PRYFag S e iy PP bufs BibBefireda hydrogen
atom or a carboxy group; R3 represents a hydrogen atom R4 represents two

hydrogen at oms @ tiddlcodsbuai®uPthe phBefitepVR%ON] We Parfivelag prefatBsie iff6
represents a_hydrogen atom a Cl- C4 al koxy group or a carboxy group; and

R7 20l@ndwhkebare the sane as or different from each other and each
represents a hydrogen atomor a C 1- C4 al kyl group; and salts and esters

thereof. Specific exanples of ¢o of e present, invention ar iven
inthe f 0& @;me:ngtq-g g{rgglp :9_% formu(ia %ﬁq ﬂgswhere f{lT reprl)reseits a h}}drggen altom and ﬁ2gl Y

represents a hydrogen atom, a hydroxy group or a carboxy group, or R! and R2 together

represent an oxo group or a methylenedioxy group;

Y represents a group of formula >CRIR? where R1 represents a hydrogen atom and R2

15  represents a hydrogen atom or a carboxy group;
R3 represents a hydrogen atom;
R4 represents two hydrogen atoms or an oxo group;
R’ represents a hydrogen atom;

RO represents a hydrogen atom, a C — Cy4 alkoxy group or a carboxy group; and R7
20  and R8 are the same as or different from each other and each represents a hydrogen

atom or a Cj — Cy4 alkyl group;

and salts and esters thereof.

Specific examples of compounds of the present invention are given in the

following Table 1:

25
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In the above Table 1,
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In the above Table 1, those compounds marked with an asterisk are per se new

compounds and also form a part of the present invention. The most preferred

compounds of the present invention are those compounds numbered 4, 6, 7, 8, 10, 14,
5 15,16,17,20, 21, 22 and 23 in the above Table.

When the'compounds of the present invention contain a carboxy group, for

examplé when R1 or RO represents a carboxy group, the compounds of the invention

can form esters, which may be prepared by conventional esterification techniques.

There is no particular restriction on the nature of the ester, provided that, where the

10 resulting compound is to be used medically, the compound is pharmaceutically

acceptable, that is it is not less active, or unacceptably less active, nor more toxic, or

unacceptably more toxic, than the parent compound. However, where the compound is

to be used for non-medical uses, e.g. as an intermediate in the preparation of other

compounds, even this restriction does not apply, and there is then no restriction on the

15  nature of the esters which may be formed.

Examples of ester groups include:



di phenyl nethyl ), triphenyl nmethyl, bis(o-nitrophenyl)nethyl,

9-ant hryl methyl, 2,4,6- trimethyl benzyl, 4-bronobenzyl, 2-nitrobenzyl,

4- ni t r obewo\hos/dB249bt r obenzyl , 4- met hoxybenzyl and pi peromydB2gécepss 15

al kenyl groups having from2 to 6 carbon atonms, such as the vinyl, allyl,
2-methylallyl, 1-propenyl and isopropgnyl groups; hal ogenated al kyl groups
having fragm1l to referabléﬁfronrl to 4, carbon atons, such as the

6,
2,2, 2- trr%hrlar@aftsrrwmg'frmrld@ FRrbOB afpms) mee pre&@biy ifronp 1 ¢ L@ cabony|
2" br ompet hyl 2-iodoet hyl ), 2,2-dibro trgyl de2, 2, 2-tri bronpet hyI
gr oups: VIR Athose %rqngnhéieréym TRt RS 80 xé’ﬁ‘BI andigher allyl ¢ 1 -
4) al kyl s p;
Subst | 1 Ut BB A oaharDinin GRFENAH & B foddei BRI Bttt Kbt ),
and benzamadeqyhemd/icogyl upsgs; substr tuted and unsubstituted phenacyl groups,
for exanple the phenacyl group itself or 25 the p- brormphenacyl group,

cyclic and clrcte enl r , &or exa le th r

Fral ) m@{;ﬁiﬂ Rz }»pgrrg%bgtr 2%10 BhRa %exrmﬁrﬁ‘?ﬁrhﬁw ‘TH‘SW?’&  Garn,
p1 nany LN8icfopeittyl, cyEleh&iyl any cldSlQ:? ; rentnheny canphenyl an
nor bor nenyl gr gyu[)k?r% 3’00%// 082339 PCT/ GB gggl 080358 11 al koxynet hyl
groups, in which the al koxy part has from1l to 6, preferably from1l to 4,

carbon at@AkYheraupRyn which the plkykpasthastiiamed toy carbonatmes %!ﬁstbbslml patésd al koxy
|g;8grpbpox@gﬁ%?ﬁ@lcwgm%ﬁ%%ﬁﬁﬂﬁ%&h%ég%é{%h at&f%ﬁ&%@%ﬁ 5 aliphatic

acyl oxyal é()}bbtligtedlm sipsubstindéd; bxdnysdeacf/duch amu;yl igBoups (ﬁmmuhy banzya,l kanoyl

group an re pr ef nal kanoy| oup hav from2 to 6 carbon

at onst? n&‘ rlylﬁﬁrﬁ %ﬁ?ﬂﬂ%?ﬁy Fihes! pagiypl-arifBdimgthlom 1 to 4,

carbon at h%l!‘rﬁg‘th 5 2L GhapBG§HOKYITBL(D Ny ¥

butyryl oxﬂlﬁt hyl , ?sob(lzt;1 yl 2)2 rrz ( Waphtﬂggflh% oxynzaiﬁ’qpel

| - pi val oydlphf;ne’ﬂm;’tfﬂyl),ltﬂ@hmﬁmy’éwh&)iS(o-mtrchbbmJ}ﬂ)mgthyixQenﬁyjllmelhyl 2,4,6-
trimethylbenzyl, 4-bromobenzyl, 2-nitrobenzyl, 4-nitrobenzyl, 3-nitrobenzyl, 4~

methoxybenzyl and piperonyl groups;

15 alkenyl groups having from 2 to 6 carbon atoms, such as the vinyl, allyl, 2-methylallyl,
1-propenyl and isopropenyl groups;

halogenated alkyl groups having from 1 to 6, preferably from 1 to 4, carbon atoms, such
as the 2,2,2-trichloroethyl, 2-haloethyl (e.g. 2-chloroethyl, 2-fluoroethyl, 2-bromoethyl
or 2-iodoethyl), 2,2-dibromoethyl and 2,2,2-tribromoethyl groups;

20  substituted silylalkyl groups, for example the 2-1ri(C; - Cy)alkylsilylethyl groups,
especially a 2-trimethylsilylethyl group;

substituted and unsubstituted phenyl groups, for example the phenyl, tolyl and

benzamidophenyl groups;

substituted and unsubstituted phenacyl groups, for example the phenacyl group itself or
25  the p-bromophenacyl group;

cyclic and acyclic terpenyl groups, for example the geranyl, neryl, linalyl, phytyl,
menthyl (especially m- and p- menthyl), thujyl, caryl, pinanyl, bornyl, norcaryl,

norpinanyl, norbornyl, menthenyl, camphenyl and norbornenyl groups;



10 pival oyl oxypropyl, 2-nmethyl-I-pival oyl oxypropyl, 2-pival oyl oxypropyl, 1-
| sobut yryl oxyet hyl, 1-isobutyryl oxypropyl, 1-acetoxypropyl,

1- acet oxyw®-20mtdsydopr opyl ,  1- propi onyl oxyet hyl, |- propi eoylaBygwpssk,

2- acet oxypropyl and 1-butyryl oxyethyl groups; cycloal kyl -substituted

al i phatic acyl oxyal kyl groups, in mhicg the acyl group is 15 preferably an

al kanoyl group and is nore preferably ﬁ al kanoyl group having from2 to 6

carbon at Qlﬁi)xyﬁlgﬁ‘lypg’fbhﬁél'lﬂi)ﬂhlcﬂﬂﬁ&hlkbk!ffﬁ&rt h@@fr&ﬁlqnfb% b&fgraﬂ@rf'ﬂﬁﬁl 1a¢ aps, and
the al kyl part has from1 preferably from1l to 4, carbon atoms, such

as theI ﬁ;ﬁéﬂbéhémsa%@tfé%ﬁﬁﬁhﬁ subgtitnied diy gtenale wessbsityiediabaxy group, such
oy apent o SESHGhPRAA PP Yo By B S BLBRSI AL BELRS Rk

1- (cycl opand Wedesiyethyxmnetyl granps; 2- net hyl - | - (cycl opentyl acet oxy) - propyl,
groups; al koxycar bonyl oxyal kyl groups, especially

1-(alk xyc onyl o rou ch a t he rbo onx et hyl,
T et hody AP B s SY AT ot bokish ey ey s Befpgoly it alkanoylerou

1-i sopr opaoxy ¢ahBRIPHR¥IES Qymaﬁ@@lg}&apmafn%qwﬁ 0%y Blchiton aﬂsmss Qhaixycar bonyl
25 oxyet hyl, 1-sec- butoxycarbonylo et hy “but oxycar bonyl oxyet hyl ,

1-(1-et hyla.lky|b p@phasyﬁ‘amtio‘q@ﬁ ORY pre lyé’rmin 110 4 carbon atoms such as the

1-(1, 1-d b I t.h

a1 kokycar BSHOFATRDTE BropS o ﬁtwf%rg?oﬁ%‘r%@yaI&dvmﬁ&yww} groups have
from 1 tgifloseiesthil Y—pﬁ\@k@lé};}feﬂly‘ﬂ,, 1-@@&&@&}@1 QuSeb iR bxgsthihea -

2-met hyl -1'- (i sopropo carbonyloxy)propy

2- (i sdfr opvvajed @wwséx st toivalsHox pseryle dpbaiglowpreybyi-, 30

et hoxy oo DAY TA R e O R X AR i Ao nsdarory

cycl oal kyliepwpnyloaxsthyk YiprapidnyiycymeapR y2-acateahbapyy bok Y-k llogyatyds, for
exanpl e the 1-nethyl cycl ohexyl carbonyl oxynet hyl ,

1- met hyl cy#P8Rexyl oxycar bonyl oxynmet hyl ,  cycl opent yl oxycar bonyl oxynet hyl ,
cycl opentyl car bonyl oxynet hyl , 1-(cycl ohexyl oxy- carbonyl oxy) et hyl ,

1-(cycl oh ec’Wl'le%S/pﬂﬂ%{iRPEé@ Aiphitic adyd:E¥EyP BRubY, i3 RO B %i‘éﬁp is

15  preferably an alkanoyl group and is more preferably an alkanoyl group having from 2 to
6 carbon atoms, the cycloalkyl substituent has from 3 to 7 carbon atoms, and the alkyl
part has from 1 to 6, preferably from 1 to 4, carbon atoms, such as the
cyclohexylacetoxymethyl, 1-(cyclohexylacetoxy)ethyl, I-(cyclohexylacetoxy)propyl, 2-
methyl-1-(cyclohexylacetoxy)propyl, cyclopentylacetoxymethyl, 1-(cyclopentyl-

20  acetoxy)ethyl, 1-(cyclopentylacetoxy)propyl and 2-methyl-1-(cyclopentylacetoxy)-
propyl, groups;

alkoxycarbonyloxyalkyl groups, especially 1-(alkoxycarbonyloxy)ethyl groups, such as
the 1-methoxycarbonyloxyethyl, 1-ethoxycarbonyloxyethyl, 1-propoxycarbonyloxy-
ethyl, 1-isopropoxycarbonyloxyethyl, 1-butoxycarbonyloxyethyl, 1-isobutoxycarbonyl-

25  oxyethyl, 1-sec-butoxycarbonyloxyethyl, 1-t-butoxycarbonyloxyethyl, 1-(1-ethyl-
propoxycarbonyloxy)ethyl and 1-(1,1-dipropylbutoxycarbonyloxy)ethyl groups, and
other alkoxycarbonylalkyl groups, in which both the alkoxy and alkyl groups have from
1 to 6, preferably from 1 to 4, carbon atoms, such as the 2-methyl-1-(isopropoxy-
carbonyloxy)propyl, 2-(isopropoxycarbonyloxy)propyl, isopropoxycarbonyloxymethyl,

30 t-butoxycarbonyloxymethyl, methoxycarbonyloxymethyl and ethoxycarbonyloxymethy!
groups;



5 ethyl, 1-(cyclopentyl carbonyl oxy)ethyl,

1- (cycl ohept yl oxycar bonyl oxy) et hyl, 1- (cycl oheptyl carbonyl oxy) et hyl,
1- net hyl oyol20@astaobcar bonyl oxymet hyl , 1-net hyl - PCT/GB2006/000358
cycl opentyl oxycar bonyl oxynet hyl , 2-nmethyl-1 -(I

- met hyl cycl ohexyl car bonyl oxy) - propyl,l% -(1

- met hyl cycl ohexyl car bonyl oxy) propyl, 2-(1-nethyl cycl ohexyl carbonyl -

oxy) pr opy|cyclﬂ)alkszbmﬂbohﬁmxjfamﬂ%ﬂ)ébf@lbylkpl’oﬁpc)drbOnyloxyalkyl groups, for example
2- (cyclohexylcarb 0 nethgl- -(1-

met hyl cyclt®p %))ﬂga@@)ebﬂeﬁwethzl Tmet wﬂweeiykqxaﬁ%rhmloxymethyl

ca ssz.yL;éﬁél%%%a%g@é@%%ﬁy@%?ﬂ%ﬂc SRR AE 9B Khelon

i_ Ei met hyhrbpni’l@pﬁ)nt}yl -1- @aclbhevyyllmly()mfﬂdwbcth}:jlal (cyclopentyloxycerirb01r1]yl|o>é})'() rr;et o
adama %’g}% &gglfQ%EYﬁ%%m lo @éﬁﬁ'ﬁﬂy%@fﬁlﬁﬁ 8% Wéﬂws E}% ¥andy &
1- adarrant XEFASHRBHN da%‘?ld%rbetﬁlﬂoﬂ%th}%ﬁh@ﬁhﬁda%&@ %i hevhkyl
groups, for examp met’hoxy- carbonylox met

cycl obut ylcwdph@)tyl@ayqadmly{wymm,l Z-m@m«iﬁéﬂwhﬂeymla@nylmdwwb’bxynet hyl ,

car bonyt oy errotos o ERBE e R PR B bRy caronsi-
1- (cycl opexsk)promi, hp&ycﬁﬁeﬂyaéebbﬁyjl@w%ﬁbﬁmz (afuﬂohexylcarbonyloxg)propyl 2-

1- (cyclohexylnethoxycarbonyloﬁé eth groups; terpenylcar ononxyaIkyI and

t er ped! o&ERYInoHly MsREe el %@011}11@?5’)1@?%1'él‘tﬂlf‘éh}ﬂlcydopenty -

t hyl t{
ont hyl oy SR RRER R {’Yﬁﬁeﬁ#é{ﬁ{aﬁé‘f%%?‘%Sn@p%@?%%ﬁy Reselopentyl-
é (3- p|n?myﬂmgybafbnn%ddk?ﬁd?bmﬁzk%ﬂbﬁﬂgﬁ§?gg¥ldﬁg?ﬂg%®g¥$%ﬁﬁﬂ§% ot oups
i nanyl o ;
5- 2| Kyl - Y gather ;sfré{% oq%thy?cgcwpe&asf abonyl 910; RI9eyl- ag mffoOr exanpl e
t h 5 -,
(5ep§,engftcgmé’%l%’1‘9‘§&3.}% %g@g%ﬁgﬂcsﬁ%) @?ﬁ%}?ﬁh {1 adamantyloxycarbonyloxyethyl

i sopr dpyl -agd dxmlatastytbiathonlykrxydthyl gnoepday| |
(5-t-butyl -2-o0xo0-1, 3-di oxol en-4-yl ) et hyl and

et/ c2005Y BRIt rEe S RO TR by e oI B ST Cr iy BRI E S st 1y
renoved i ratboMPlogir@ethls cyé‘lQbmbmff@hm@)ébrbonyloxymethyl cyclopentylmethoxy-
carbonyloxymethyl, cyclohexylmethoxycarbonyloxymethyl, 1-(cyclopropylmethoxy-
carbonyloxy)ethyl, 1-(cyclobutylmethoxycarbonyloxy)ethyl, 1-(cyclopentylmethoxy-
20  carbonyloxy)ethyl and 1-(cyclohexylmethoxycarbonyloxy)ethyl groups;

terpenylcarbonyloxyalkyl and terpenyloxycarbonyloxyalkyl groups, for example the 1-
(menthyloxycarbonyloxy)ethyl, 1-(menthylcarbonyloxy)ethyl, menthyloxycarbonyl-
oxymethyl, menthylcarbonyloxymethyl, 1-(3-pinanyloxycarbonyloxy)ethyl, 1-(3-
pinanylcarbonyloxy)ethyl, 3-pinanyloxycarbonyloxymethyl and 3-pinanylcarbonyl-

25  oxymethyl groups;

5-alkyl- or 5-phenyl- (2-oxo0-1,3-dioxolen-4-yl)alkyl groups, for example the (5-methyl-
2-ox0-1,3-dioxolen-4~yl)methyl, (5-phenyl-2-oxo-1,3-dioxolen-4-yl)methyl, (5-
isopropyl-2-oxo-1,3-dioxolen-4-yl)methyl, (5-t-butyl-2-0x0-1,3-dioxolen-4-yl)methyl
and 1-(5-methyl-2-o0x0-1,3-dioxolen-4-yl)ethyl groups; and



i ndanyl - -4 5 6, 7-tetrahydro-1, 3- benzodi oxol en- 4- b; r Al so,
if the c%&ﬁ%@%g@? the present invention contain a car%gi %P@Gﬁ%,&sﬁhey
can be converted into salts with a base by conventional nethods. There is
no particular 5 restriction on the natyye of such salts, provided that,

where the conmpounds are to be used nedically, the conmpounds are .
phar maceut othed groues; eseembll @rovgewehie re whstlygembwed inqripo suedh dsshe phthaidysed f or

non- nedi cal_,uses . Q. inte jate i.n the preparation of other
conpounds, Rt afl‘ﬁ?g&é@?ﬁ%@ﬁgﬁyfﬁg‘gg'ﬁ%{zoglﬁﬁ?’ﬁ?"‘éﬂ&?’?%re is then no
restriction on the nature of the salts which may be formed. Exanples of
such sal ts i ncl yte; if3hd éempdinds bithe praxbigahventidh @bntaBile arbSxys@dinithey
potassiumor lithium_ salts with an alkaline earth netal, such as barium
or cal ci unfansi qogveptedingywith avithadhase by serventienalarpieadsy fbete is ap paitislan
anmmoni salf.s.;: J | : £ 1ne,
ai oty s saipfbER fiBNE B bl SRR AR iR BN TR
di cycl ohexydedmeticallgnthecahipsundstdic phdrmateautieatiynaccaptable. Hostevas whesd the or
arginine. W 15 prefer tQEQ}pharrra,e tically acceptable salts. The,
conpounds &R tosesef! fQrdionr g igal sch s BEdatrRRRLals IDIRBIPREElgt
acids b i J=. i L&ld an the
y SP&E%%%dﬂ%%Vﬂ)%i ?se Je%rt Efién dces Bt @%ﬂi anlltidre gs?ﬁ&{ h&i‘és&%’[l@ﬂ

nature of such salts, pro at , ere € ‘conmpoun are to be used
medi cal | y, o the mabup ofithdsalty whichmeaynecfouted af xampdecefxuab balts ikidudu salts wher e

t he coppound,i s t.o,.be ed.for non 20, nedical..uses, .e. as .internedi ate
ol RStniah alBriaRett R Sonditn Ao R0 oF RS S i & s ethot
apply, andmfeh@rsQch 8s bdtfin BOcdlEGF bdisivith SdotHpenda! Hich a9 machgsigaloks Wwhich
may be formed. Exanples of such salts include: salts w th m neral acids,
especi al | yalhydrigha pingncadyr saliss geganigdaps shitss Juabes @ salt with npsfhiylamingni ¢ aci d,

hydr oi odi ¢ 4. _agi h LiG. aci ALt j .nerchloric acid,
car boni c ag]in%?fl“g%ﬁ’) eut%f%gl%gm ‘g‘e’o‘?“sﬁ"gﬁ}%‘%’%@o? #’ééo%gy%;mlggf)fs with | owner
al kyl sul phaiiclobeiyiifninsumid salis With Adasis uhphoid, sach 8 lysine or arginine. We
trifluoronethanesul phonic, acid or ethanesul phonic acid; salts with
ar yl sulphopieéer s ﬁ&rmamﬁalg)éa%éﬁﬂgﬁééléﬂ-phoni c acid or p-tol uenesul phonic
acid; salts with organic carboxylic acids, such as acetic acid, fumaric
acid, tartaric i i i 4 el.c: ac.l i I ] cid,
Panzoi o aci . mandeT T B R T A B Lo Caf sl e B AR e

by conventional methods. There is no particular restriction on the nature of such salts,

provided that, where the compounds are to be used medically, the compounds are
pharmaceutically acceptable. However, where the compound is to be used for non-

20  medical uses, e.g. as an intermediate in the preparation of other compounds, even this
restriction does not apply, and there is then no restriction on the nature of the salts
which may be formed. Examples of such salts include: salts with mineral acids,
especially hydrohalic acids (such as hydrofluoric acid, hydrobromic acid, hydroiodic
acid or hydrochloric acid), nitric acid, perchloric acid, carbonic acid, sulphuric acid or

25  phosphoric acid; salts with lower alkylsulphonic acids, such as methanesulphonic acid,
trifluoromethanesulphonic acid or ethanesulphonic acid; salts with arylsulphonic acids,
such as benzenesulphonic acid or p-toluenesulphonic acid; salts with organic carboxylic
acids, such as acetic acid, fumaric acid, tartaric acid, oxalic acid, maleic acid, malic
acid, succinic acid, benzoic acid, mandelic acid, ascorbic acid, lactic acid, gluconic acid

30  or citric acid; and salts with amino acids, such as glutamic acid or aspartic acid. We

prefer the pharmaceutically acceptable salts.



30 or citric acid; and salts with am no acids, such as glutamc acid or
aspartic acid. W prefer the pharmaceutically acceptable salts. WO

2006/ 082498 266sl0s&82006/ 000358 14 The conpounds used i npChERRIGIDNESS

i nvention are either known or may be prepared by methods anal ogous to
those used to prepare the known conpoupds. The conpounds of the present
invention may therefore be used in the treatment or prophylaxis of chronic
and acut e neur Sereemneounds veeddndlesapresenbinvewtindi are eitberdmotvaror mayrtet ect | (ﬁn

agai nst ischaem ¢ danege to tissues of peripheral organs, and, for these
pur poses,grﬁ%afe%k§%ewa§f‘%18g%‘§s 831?37'8ericgtﬁéﬂrgpﬁﬁ%&’ﬁ&ﬁ'f‘l%g‘lpob’?qﬁpar ations, as
Is well known in the art. Thus, the conpounds nmay be adm ni stered orally,
e.g. in the fofhe edmpduaids ef the lﬁﬁbﬁﬂihﬁéhtioﬁWt%?%for@@%@e{)dﬁn_tﬁé]ﬁéb{@ﬁmnﬁpr ays
or other such | 1. kpown forns, or parenterally, e.g. by injections,
sprays, e?FéjrBP}\gg%",ls aﬁﬂg@iﬂv@% REYe Brodrcaup s diserseeer, coatlitions or fese

phar eutd : [ icGRR r | s and may
cont g?fl E}?}:‘gé\éﬂ%gy&é variit?gsc hgéf}ﬁlg tyfﬂl @E:OS[FTS%%%I@S@é%&gl%gﬁségﬁg?@%pr exanpl e
vehi cl es, pposgermay bé Sirmubgeddsaoayeritiobali phanhsceutita prdpazaions, as &y welgent s,

) di ng. I,nt ended d f th aration. The dose
W 1T depaheinang fs T GRPougunaa Rt B er GRIGF-2f MAbRTRAT as
wel | as uppRts BstRb, WrSmasy PS@IH&EJ d¥urf srgrgsg %%tﬂ@r%@&fj‘?réll kﬂo‘%?fdr&qg%mlggi dbut

in the case of oral admnistration'to a ul't human patient, '\ _
nor mal |y RAueersily.se-g.dwyanjedtonsy spragsecysf dibpsyadbesive plast&® ongiirpgsibariby, etei ght
(nore preferably fromO0.05 to 20 ng/ kg body wei ght), which may be

adm njstered i ' .n divided doses, e.q..frpmone to three

el Gay. hadte RDRARC Bt AR BreBlrel b o SRRt bl g

011 o ationn sl gt Sammbisus s T el
reparation. e go] ) . N . ]

'Ito hePapeutYe(hmg?sob’é’td‘?‘fse@?mfergr%tﬁ@a breants stabilizersy _@ﬂfrlﬁwtﬁgftfalﬁlﬁp@difll:ﬂlinﬂl‘lshar e

used: br, 1 | f: et | O .exch,

exchangealt oreided e Shafnfof e pRpUAGa The ok ol Seporb st il

hi gh r esodget amhbeelyertightof theypaieht avase] spgohrths caapme; andREABMBof thegh

resol Hit | O&sgrgesrtto %%‘%r%‘a@ﬁf@%rig ﬁ%ngasenc?iso%al administration to an adult human patient,

we would normally suggest a total daily dose of from 0.01 to 50 mg/kg body weight

(more preferably from 0.05 to 20 mg/kg body weight), which may be administered in a

single dose or in divided doses, e.g. from one to three times a day.

The invention is further illustrated by the following non-limiting Examples, of
20  which Examples 1-23 illustrate the preparation of the compounds, while Example 24
illustrates their therapeutic properties. In the Examples, the following abbreviations are
used: br, broad; s, singlet; d, doublet; t, triplet; g, quartet; exch, exchangeable; DCM,
dichloromethane; DMF, N, N-dimethylformamide; HREIMS, high resolution electron
impact mass spectroscopy; HRFABMS, high resolution fast atom bombardment mass
25 spectroscopy; LRESMS, low resolution electrospray mass spectroscopy; NMM, N-
methylmorpholine; Pd/C, palladium on carbon; mp, melting point; TFA, trifluoroacetic
acid, THF, tetrahydrofuran; TLC, thin layer chromatography; SFM, serum free medium;
MEM, Minimum Essential Medium with Earle's salt; DMSO, dimethyl sulphoxide.
HREIMS and HRFABMS were obtained on a Jeol® JMS-AX505HA mass spectrometer.
30 LRESMS were obtained on a Fisons® VG Platform Benchtop LC-MS. NMR spectra

were obtained on a Bruker® AMX 400 spectrometer. IR spectra were run as KBr discs



25 spect nQeGeRYIs24eRESMS, | ow resol ution el ectrospray masgTRiR6dddReH8PY;
NVWM N net hyl norphol i ne; Pd/C, palladiumon carbon; np, nelting point;

TFA, trifluoroacetic acid, THF, tetrahydrofuran; TLC, thin |ayer

chr omat ogr aphy; SFM serum free nediumi15 MEM M ni mum Essential Medi um wit h
Earle's salt met hyl sul phgxi de HREI M5 and HRFABMS wer e obt ai ned
on a Jeol oam%éﬂwsmggg %ql?toméqt 408D (Grbhups chpomategsephiynues on a

Fi sons(r) .

Br aker (1) IRRTO0 oLt o%?gﬁa%@&%p B ARE TR AR IER(R

2006/ 08240thePIRaMEBRGE6TH0DASRned B thadompoundddn d= birdgoing Tebleny a Ni col e?

| npact 400D. Col umm chr omat ography was perfornmed with silica gel

Prol abo(r) (200-400 nmash). The ConpBXAMBDE. ireferred to in the Exanples
are those assi gned to the corrpounds in the foregoing Table 1. EXAVMPLE | 5
2,3, 4, 9- Tet r.ah) . : arbox |JC acid [ Conpound No. 11 H O OH
CO2H  NH2+2:3:49-1efsafydy arbazale-2-c2 | OJBPQ 8: Hy, 1.407 mol)
was di ssolved in acetl C aci d (3 m_) to Whl ch a soI ution of phenyl hydrazi ne
(160 ng, 1.480 mol) in %etICCIQH (2 nL) was added at room tenperature,

with stirring. The reactipn mxture was heated 10 until reflux for 2 hours.

The reaction m xtur yohked to roomt e, diluted with
ethyl acetate and e ct ed i ne—Fhe d i Edkre col | ect ed
and dried (Na2SO4), d the soI rentSgas reno reduced pressure. The

crude product was re-crystallised fromethyl acetate/n-hexane to give a
i ght brown mcrocrystalline solid (191 ng, 63%, p. 235-238C [c.f.
Asselin, AL A, et al, J. Med. 15 Chem, 1976, 19, 787-792, m p.239-241C;

Allen, et al, J3 Oﬂc?&l@ﬁ&@h&@r@i@ﬂb amaQZ@D mg, 1.4@B8meA ]l wastiRsclveit iddeédoc | R
(KBr): 341501(1 :()’1?;411%) t02 \?v%ﬁfh azs%llllﬁlonlo%%%eny%11113§d5ra21%§ ?1%0 n}é 115480 mmol) in acetic acid
(2 mL) was added at room temperature, with stirring. The reaction mixture was heated
10 until reflux for 2 hours. The reaction mixture was then cooled to room temperature,
diluted with ethyl acetate and extracted with brine. The organic layers were collected
and dried (NayS0O;), and the solvent was removed under reduced pressure. The crude
product was re-crystallised from ethyl acetate/n-hexane to give a light brown
microcrystalline solid (191 mg, 63%), m.p.235-238°C [c.f. Asselin, A. A., et al, J. Med.
15 Chem., 1976, 19, 787-792, m.p.239-241°C; Allen, et al, J. Heterocyclic Chem., 1970, 7,
239-241, m.p.233-235°C]. IR (KBr): 3416, 3048, 2923, 2844, 1689, 1465, 1444, 1415,
1288, 1264, 1226, 935, 740 cm.™ 'H NMR (DMSO-d): 5 12.27(1H, s), 10.66(1H, s),
7.33(1H, d, J=7.6Hz), 7.24(1H, d, J=7.6Hz), 6.98(1H, dt, J=1.2Hz and J=6.8Hz),
6.91(1H, dt, J=1.2Hz and J=6.8Hz), 2.89-2.62(5H, m), 2.17(1H, m), 1.87-1.81(1H, m).

20 EXAMPLE 2

1.2,3.4-Tetrahydrocyclopenta[blindole-2-carboxylic acid [Compound No. 21:

H OsOH
S
+ —_— QA
N
0 H

CO,H



1288, 1264 35, 740 cm-' 1H NMR (DVBO-d6): S 12 %

10. 66(1H %‘%%‘%2‘50 (1H, d, J=7.6Hz), 7.24(1H, d, J=7.6H %&%BHB@‘}PWSSdt
J=1. 2k and J=6.8Hz), 6.91(1H, dt, J=1.2Hz and J=6.8Hz), 2.89-2.62(5H n),
2.17(1H, ), 1.87-1.81(1H, ). 20 EXAMPLE 2

12, 3, 4- Tet rahydr ocycl opent a[ bl i ndol e- 2-carboxylic acid [ Conpound No. 21: H
O H N, NH CO2H3- OXOC@CIVW@@@G&@SMG@CMMO@@O@@BB wabglissolved in

acet ¢ aci s G PR R R R R D Pab SRy mmS R ARER TR aceti o

acid (2 nh])L)wm 23dteA rédm l’cétﬁ?érbﬁi’@%ﬂltéﬁh%g W HevedtionlthiXgure W8 he/agt | on
m xture was heated wuntil reflux for 2 hours. It was then left to cool to

roomte rrpeﬂlaﬁllrﬁﬂux Bir2couaes- Wiwas themlgft to caelde spam avapassitiren diluigd wiithrethyli ne.
. ¥ t
The or éalrtaqg gﬁdds C)Y{%rcf'ed%m Eﬁﬁﬁe nggelno&%ggé Eagfelfs %@s Qﬁiect daa'}% &r g (IilO é\ff was

renove un pressure ack mass, ed to

a sili CS gehd thelsolventohasasmboed amity rétldﬁlbétgprlésllregﬁof’gﬁe abhlt:la'?%'é:é]OMéSOlﬁw) ho elute
the product. Fractigns containing the required materia wer e

col l ected apriiedipasdiseg u%ﬁgrorr@m@@mﬁa@rl/} E@ML%‘@%?/B%W@@}P%
product wa S | i ght
brown m cr glg ﬁ%% I?%gﬂlés%eclggga?ﬁ%é %rgé@%%d r&&%ﬁt@é %@q%:r%%ogéc\{{da%gune B.;
M | cent, Gheanlieflsiwdreremoed u]iéerrradtméd@mssm@m‘he pducttb s w7etystalfis@il5C] . IR

KB 362, 3 29 2859, .169 38, 1411, 1323, 127 1 741
( o 1?3 I\/é ! QR f% Wﬁyegfgh%omewocwta *P%?%%ﬁzg Be %5%; 6Hz) ,
7 27( 1H, dmp]i‘YS Ql‘t’b [cff lggdoildﬂ’e Bt Milceht, @"%n@@ﬂw&]erGASU%)mhﬁz’igg(ly’ﬂz o, 15
J=1.2Hz and J Hz), 76-3.68(1H, m, 3.09-3.03(3 ~n.
EXAVPLE 3 667 é743mgl:~ T C&hﬂﬁ(@@r—%@ BQ%&)IZQMO c%é9,[ w&&pm&wlm 1323 1277,

1238, 741 cm.™ 'HNMR (DMSO-dg): 12.27(1H, s), 10.81(1H, s), 7.31(1H, d,
=7.6Hz), 7.27(1H, d, J=7.6Hz), 6.97(1H, dt, J=1.2Hz and J=6.8Hz), 6.92(1H, dt,

15 J=1.2Hz and J=6.8Hz), 3.76-3.68(1H, m), 3.09-3.03(3H, m), 2.95(1H, m).
EXAMPLE 3

1,2.3.9-Tetrahydro-4H-carbazol-4-one [Compound No. 3]

O 0
H
Nb———» Cf@
o )
H

(1E)-1,3-Cyclohexanedione 1-(phenylhydrazone) (2.031 g, 10.045 mmol) was
20  dissolved in TFA (10 mL) at room temperature, with stirring. The reaction mixture was
heated under reflux for 8 hours, after which it was left at room temperature overnight.
The resulting dark-coloured solution was poured slowly over ice water, with stirring.
The semi-solid material was extracted with ethyl acetate and dried (MgSQ,), and the
solvent was removed under reduced pressure, to give pale yellow solid which, upon
25  recrystallisation from methanol, gave 1.004 g. The mother-liquor was concentrated and
applied to a silica gel column chromatography using ethyl acetate/n-hexane (1/1)

Ry=0.15, to give an additional amount of the product as a white solid (80 mg) after the



OO0 HN H (IE)-1,3-Cyclohexanedi one 1-(phenyl hydrazone) (2.031 g, 10.045
nmml) was 20 dissolved in TFA (10 nL) at roomtenperature, with stirring.
The reactwonowiostiene was heated under reflux for 8 hoursr/Gv@roowsssch it
was |eft at roomtenperature overnight. The resulting dark-col oured _
solution was poured slowy over ice wajer, with stirring. The sem-solid
material was extracted wth ethyl acetate and dried (MJSO4), and the

sol vent wasrystiizaton frooemethenolc dtle potalsseighkt, of e giod&ctm&t&in@d&béwu\ow,i d

ot ho - || oy PRaa LR o e Pl PUa e B 1957 00300

chr omat ogﬁ@mcwsmgctsbhy l44199371t1%Q@ 1*3@@%8( Md@ 12§%F-1Q7€,5114b07§1' dpe1an

addi ti ona) _anount o roduct as a white solid (80 ng) after the WO

2006/ 0824@%@3@8@&)9@@35% b7); 7 86 W tddl 33 dnI=6. Bhz)n@BSRERDIdd, The

I d 0 C [d] enp,
ke e S ot B8 RpA Sk H A et OF%: . SRR A28C. L
3144, 293712623, I9081z). 1468, 1406, 1250, 1175, 1140, 751 cm-1 'H NWR
(DVBO-d6): 11.83(1H, br); 7.95(1H, dd, J=2.3Hz & J=6.7Hz); 7.39(1H, dd, 5

J=1.3Hz & J=6.3Hz); 7.18-7.11(2H, @; 2.96(2H, t, J=6.1Hz); 2.42(2H, t,
J=6.1Hz); 2.12(2H, q, J=6.4Hz). 4
2,3,4,9-Tetrahydro-1 H carbazol -3-0l [Conmpound No. 41: HOHOH N 2 N OH

2.3.4.9-Tetrahydro-1H-carbazol-3-ol [Compound No. 4]:

g Ol OH
"NH,
+ — > A\
N
0 H

10 To a solution of 4-hydroxycyclohexanone (0.970 g, 8.220 mmol) in acetic acid

(10 mL) phenylhydrazine (1.216 g, 11.249 mmol) was added dropwise, with stirring, at
room temperature. The material began to crystallise almost immediately and additional
acetic acid (5 mL) and ethanol (5 mL) were added. The reaction mixture was then
heated under reflux for 3 hours. The resulting dark red solution was concentrated under

15 reduced pressure to about 6 mL and then diluted with a sufficient amount of water to
produce clouding. Cooling and scratching induced crystallisation. The mixture was
filtered and the solid was washed with water. Crystallisation from methanol/water
followed by recrystallisation from ethyl acetate/n-hexane gave the required product as a
tan solid (670 mg, 44%), mp148-150°C [Gardner, P.D.; Haynes, G.R. and Brandon,

20 R.L., JOrg.Chem., 1957, 22, 1206-1210, mp148.5-149.5°C], Rg=0.32 (ethyl acetate/n-
hexane 1/1). IR(KBr): 3384, 2920, 2843, 1620, 1453, 1367, 1324, 1054, 1004, 744, 637
cm.”! H' NMR (CDCl): 7.81 (1H, br); 7.52(1H, d, }=7.4Hz); 7.34(1H, d, J=7.4Hz);
7.19(1H, t, J=6.3Hz); 7.16(1H, t, 6.3Hz); 4.33(1H, m); 3.18(1H, dd, J=4.8Hz &
J=15.2Hz); 2.98-2.74(3H, m); 2.22-2.04(2H, m); 1.77(1H, br).

25



10 To a swbuveans249p 4- hydr oxycycl ohexanone (0.970 g, 8. 22U/GB06J00DIF8acet i C
acid (10 nL) phenyl hydrazine (1.216 g, 11.249 mmol) was added dropw se,
with stirring, at roomtenperature. The material began to crystallise

al nost i mediately and additional aceti& acid (5 nL) and ethanol (5 nl)
were added. The reaction mxture was then heated under reflux for 3 hours.
The resulting dark red sol uti on wasEXaddBhE it ed under 15 reduced pressure
to about 6 nmL and then diluted with a sufficient anbunt of water to

pr oduce clggding.;ggog ng and scratching induced crystallisation. The

m xture was2 nd the solid was washed with water. Crystallisation
from net hanol /water followed by recrystallisation from ethyl

acet at e/ n- hexane gave the required product(as a tan solid (670 ng, 44%,
npl48- 150C [ Gardner, P.D.; Haynes, G R an n, 20 R L.

J..Org. Chemm., 1957, 22, 1206-1210, np148.5-14 /3], RF=0.32 (ethyl
acetate/n- hexane 1/1). I R(KBr): . 2843, 1620, 1453, 1367, 1324,
1054, 1004, 744, 637 cm"' HL N¥ :Iiiil (1H, br); 7.52(1H, d,
J=7.4Hz); 7.34(1H, d, J=7.4Hz)| 6.3Hz); 7.16(1H, t, 6.3Hz);
4.33(1H, m; 3.18(1H, dd, J=4.¢% Hz); 2.98-2.74(3H, m;
2.22-2.04(2H, m; 1. 77(1H br) J 006/082409 PCT/ GB2006/ 000358 18
EXAMPLE 5 Conpound No. 5 OOH d ~ N H This conpound was obt ai ned
fromAl drich, UK and nay be prepared the 5 nethod of Cox et.al. (1995,
Med. Chem Res., 5 (9), 710-718 or Speitel et. al., (1949, Helv. Chim,

32, 860) This compound was obtained from Aldrich, UK and may be prepared by the
5 method of Cox et.al. (1995, Med. Chem. Res., 5 (9), 710-718 or Speitel et. al., (1949,
Helv. Chim., 32, 860)

EXAMPLE 6

(a) 1,4-Dioxaspirol[4.51decan-8-one phenvihvdrazine

@

0
(2 LA
SO O
H O O
\/

10 Phenylhydrazine (1.098 g, 10.155 mmol) was dissolved in toluene (20 mL), to
which was added 1,4-dioxaspiro[4.5]decan-8-one (1.586 g, 10.155 mmol). The reaction
mixture was then heated under reflux for 30 minutes, after which the solvent was
removed under reduced pressure, to give the product as an orange oil (2.370 g, 95%),

which was used in the next reaction without further purification.

15  (b) 1.2.4,9-Tetrahvdo-spiro[carbazole-3,2°’-[1,3-dioxolane] [Compound No. 6]

Qﬁ.NQ(@ — Qo




EXAMPLE 6 (a) 14-Di oxaspiro[4.51ldecan-8-one phenyl hydrazine OH O~ CO
-~a 2LNNH+CN r N HOO 10 Phenyl hydrazine (1.098 g, 10.155 nmol)
was di ssolvoedogigszicel uene (20 mli), to which was added PCT/GB2006/000358
1, 4- di oxaspiro[ 4. 5] decan-8-one (1.586 g, 10.155 nmol). The reaction
m xture was then heated under reflux fpg 30 m nutes, after which the

ed under reduced pressure, to give the product as an

| vent :
orange of | (2. SoDgxagualSldapmchonaehes iy dravined. 306 S58actnoa wi t hout

15" 4°G. PHiepaeddh SO (o) et Uksolved in pthylene lycop (5 mf ) The reachion g, 61
0(-~ N wagbeatgd @ 180°C fbr%&@ﬁ@ﬁm&ﬂlgﬂ 596661@2&5215/;%{815&&&56, %geir Whiclll it
-Di ' 4.5]d - 8- h I ~azi ne ) g ) L ol ,
ey o TR B bR A 0 RSN bl pmettins €6 2 ndied The
reaction (VXSODE THeBSodeakasloBthint#A5s bifl B1iBWEiSh AL rdhBliEliindyg COO! 1O
er y

roomtenperature, aft was pourecf over wate extracted

wi th di chetbylaestatimbexse torgivearhith solid (5.080/5S08%), RFRe.7p(edyicicetsin-obt ai ned
as a pi nkpa@hl 91y W) £48-PRSCBENR R A3 ShlhO. 6., Tetrahedron, 1999, 55,
11095-11108, mp146-148°C]. IR (KBr): 3405, 2975, 2897, 1620, 1587, 1463, 1436,
1373, 1296, 1152, 1097, 1054, 1019, 945, 739 cm.™ "H NMR (CDCls): 7.75(1H, br);
10 7.43(1H, d, I=7.5Hz); 7.28(1H, d, J=7.5); 7.12(1H, dt, J=6.0Hz & 1.3Hz); 7.07(1H, dt,
J=6.0Hz & 1.3Hz); 4.11-4.03(4H, m); 2.98(2H, s); 2.95(2H, t, J=6.5Hz); 2.09(2H, t,
J=6.5Hz).

EXAMPLE 7

1,2,4.9-Tetrahydro-3H-carbazol-3-one [Compound No. 7]

K07 Gy

To a solution of 1,2,4,9-Tetrahydo-spiro[carbazole-3,2°-[1,3-dioxolane] (200
mg, 8.723 mmol) in THF (30 mL) ,was added hydrochloric acid (7 mL, 15%). The

mixture was stirred at room temperature for 2 hours, neutralised with sodium carbonate

15

(solid), and then extracted with dichloromethane and dried (MgSOy). The solvent was

20 removed under reduced pressure and the crude product was purified by column
chromatography using ethyl acetate/n-hexane (1/2) as eluant. The product was obtained
as a white microcrystalline solid (120 mg, 65%), Rp=0.17, mp156-158°C [Urrutia, A.
and Rodriguez, J.G., Tetrahedron, 1999, 55, 11095-11108, mp157-159°C]. IR (KBr):
3382, 2962, 2915, 1707, 1465, 1435, 1328, 1164, 990, 745 cm.™ 'H NMR (CDCl):

25 7.88(1H, br); 7.45(1H, d, J=7.7Hz); 7.35(1H, d, J=7.7Hz); 7.19(1H, t, J=7.1Hz);
7.13(1H, t, J=7.1Hz); 3.63(2H, s); 3.19(2H, t, J=6.9Hz); 2.82(2H, t, J=6.9Hz).



et hyl acetate/n-hexane to give a white solid (1.030 g, 47%, RF=0.75 (ethyl
acetate/ n- hexane 1/1), npl46-148C [Urrutia, A and Rodriguez, J.G,

Tet r ahedrwo,200688%40955, 11095-11108, npl46-148C]. | R ( KBCXIGER46&70002975,
2897, 1620, 1587, 1463, 1436, 1373, 1296, 1152, 1097, 1054, 1019, 945, 739
cm-1 1H NMR (CDC13): 7.75(1H, br); 10q7.43(1H, d, J=7.5Hz); 7.28(1H, d,
J=7.5); 7.12(1H, dt, J=6.0Hz & 1.3Hz); 7.07(1H, dt, J=6.0Hz & 1.3Hz);
4.11-4.03(4H, n); 2.98(2H s); 2. EXAMPLE 8j-6 5Hz); 2.09(2H, t, J=6.5Hz).
EXAMPLE 7 1, 2,4, 9-Tetrahydro-3H carbazol - 3-one [ Conpound No. 71 Q1 ~ N

, y =32 -11L, 3 e] (200 ny, 8.723 mmol)
in THE (30 nL) was added hydrochloric acid (7 nL, 15% . The m xture was
stirred at roomtenperature for 2 hours, neutralied w th sodi um carbonate
(solid), and then extracted w th_dichl oronethane and dried (MgSH). The
sol vent was 20 renoved u reduced prgss ad the crude product was

Ul .
purified by col unm chronat aphy—usi ng et h acetat e/ n-hexane (1/2) as
el uant. The product was obtangd as a white™m cNocrystaI line solid (120
ng, 65%, RF=0.17, npl56-158C grrutia, A and BRodr i guez, J.G,
Tet rahedron, 1999, 55, 11095-11108, npl 57-159C]. IR (KBr): 3382, 2962, 2915,

1707, 1465, 1435, 1328,. 1164, 990, 745 cm-' 1H NVR (CDC13): 25 7.88(1H,
br); 7.45(1H, é{“lcf#.o%qz‘ﬁo,}utf?’.nﬁ(lQs%=4ﬂ?ﬁajl¥¢t07¥'éypen?a[if;(mlp (i—()O@gm, | Hz) ;

1255 838 i BBl sl R
3, 4- di hydrassiyg b ofveant af bitiogeiothrdi(ghty forrlé npiGowpolivchshien Baintdthed under an
atmosphere of nitrogen whilst a solution of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
(3.206 g, 14.123 mmol) dissolved in THF (12 mL) was added dropwise over a period of
10 minutes. Stirring was then continued for a further hour, the reaction mixture being
10 allowed to warm to room temperature during this period. Evaporation of the solvent
then left a red-brown solid residue, which was applied to a chromatography column and
the products eluted using ethyl acetate only. Three columns were used to purify this
material. The product was obtained as a yellow solid (300 mg, 28%), mp252-255°C
(decomposition), Rp=0.10 (ethyl acetate/n-hexane 1/1), [Rodriguez, J.G.; Temprano, F.;
15 Esteban-Calderon, C.; Martinez-Ripoll, M.; Garcia-Blanco, S., Tetrahedron, 1985,
41(18), 3813-3823, mp257-259°C]. IR (KBr): 3210, 1655, 1614, 1471, 1429, 1241,
1152, 1047, 738 cm.” 'H NMR (DMSO-dg): 12.01(1H, br); 7.67(1H, d, J=7.3Hz);
7.45(1H, d, J=7.3Hz); 7.21(1H, dt, J=7.2Hz & 1.4Hz); 7.15(1H, dt, J=7.2Hz & 1.4Hz);
3.08(2H, m); 2.82(2H, m).

20



i N N Hwo 20es/0se@9cool ed sol ution of 1,2,3,4-tetrahydr ecycigp&nioajss] i ndol e
(1.006 gm 5 6.361 nmol) in a mxture of THE (15 nL) and water (1.5 nlL) was
deoxygenated by passing a stream of nitrogen through it for 10 mnutes. It
was then maintai ned under an atnospher2l of nitrogen whilst a solution of
2, 3-di chl oro- 5, 6-di cyano- 1, 4- benzoqui none (3.206 g, 14.123 mmol) dissol ved
in THE (12 nm.) was added dropw se oEXAMPRp&EY od of 10 minutes. Stirring
was then continued for a further hour, the reaction m xture being 10

allowed to rmto.ro t enper at ure ri &s eri aporation of the
sol vent tﬁM%%J ?qﬁr.?,z”rg-@ﬁ—&ﬂ%&w e DEX0-2bplied to a
chromat ography colum and the products eluted using ethyl acetate only.
Three col unms we sed to purify A\S material. The/sroduct was obtai ned
as a vyell ovHaé?@T@U Hhy, ’28%9:@2-%55’—(’0‘6}@ @ NII\-YI_ 0. 10
(ethyl acetate/n-hexan®t/ 1), [Rodriguez, J.G; Tenprang, F! ,‘@‘OH

Est eban- Cal deron, C.; Martinez-Ri poll, M; Garcia-Blanco, S., Tetrahedron,
1985, 4](18), 3813-3823, np257-259C]. IR (KBr): 3210, 1p55, 1614, 1471,
1429, 1241, 1152,1047,73 8 cm"1 'H NVR (DVMSO- d6): 12.0&(1H, br); 7.67(1H,
d, J=7.3Hz); 7.45(1H, d, J=7.3Hz); 7.21(1H, dt, J=7.2Hz' & 1.4Hz); 7.15(1H,
dt, J=7.2Hz & 1.4Hz); 3.08(2H m; 2.82(2H, m. 20 WD 20060882409

PCT/ GB2006/ 000358 21 EXAMPLE 9 H,CO. Q
6- Met hoxy- 2, 3, 4, 9-t et rahydr o-| H car bazol -3-0l [Co @ 0./91 H3CO NH +
0=--OH H3CO | /. NH NH2 =&CH OH H3CO N N

H

4-Methoxyphenylhydrazine (0.644 g, 3.688 mmol) was suspended in acetic acid
5 (20 mL) and ethanol (10 mL). 4-Hydroxycyclohexanone (0.420 mg, 3.688 mmol) was
dissolved in acetic acid (10 mL) and then added to the reaction mixture at room
temperature, with stirring. The reaction mixture was heated under reflux for 3 hours.
The solvents were partially removed under reduced pressure and then the reaction
mixture was diluted with water (25 mL) and extracted with ethyl acetate (2x50 mL).

10 The organic layers were collected and dried (MgSOQy), and the solvents were removed
under reduced pressure to give a brown oil. The crude product was purified by column
chromatography using silica gel and (ethyl acetate/n-hexane ). Fractions containing
the required material were collected and the solvent removed under reduced pressure to
give the product as a fine crystalline material (661 mg, 83%), mp100-103°C [C.W. Bird,

15 A.G.H. Wee, J. Heterocycl.Chem., 1985, 22, 191-192, mp103-106°C], R=0.17 (ethyl
acetate/n-hexane 1/1). IR (KBr): 3392, 2916, 2841, 1622, 1590, 1483, 1436, 1214,
1176, 1050, 1020, 830, 798 cm.” "H NMR (CDCls): 7.60(1H, br), 7.19(1H, d,
J=8.7Hz), 6.92(1H, d, J=2.4Hz), 6.81(1H, dd, J=2.4 & 8.71Hz), 4.29(1H, m), 3.86(3H,
s), 3.09-2.67(4H, m), 2.11-2.02(2H, m), 1.75(1H, br).

20



H 4- Met hoxyphenyl hydrazine (0.644 g, 3.688 nmol) was suspended in acetic
acid 5 (2O 96/‘5%9& hanol (10 mL). 4- Hydroxycycl ohexangﬁg/c(ﬁ?f)woﬁ, 3.688
nmol ) was dissolved in acetic acid (10 nm.) and then added to the reaction
m xture at room tenperature, with stir %'ng. The reaction m xture was
heated under reflux for 3 hours. The sOlfvents were partially renoved under
reduced pressure and then the reaction ! re was diluted with water (25
m.) and extracted with ethyl acet ati&‘-%M). 10 The organic | ayers were
collected and dried (MgySO™4), and the solvents were rem)ved under reduced
pressure t 98dDieethyZ.3D-RitlahyHRe-1¢1-Lki® aRsISIBLLC Wi Nbi 80{ by col um
chromat ography using silica gel and (ethyl acetate n hexane %2). Fractions
containing the re red material were collected and the sol vent renoved

under reduc ed fe t,0 v e oduct as a f| aI line materi al
(661 ng, 83O 1 103C [ 15 A G H. V\e I %
1985, 22, 19%-1%2, npl03- 106C] RF 0 17 (et hyl ace ate/ n- 9 I

(KBr): 3392, 2916, 2841, 1622, 1590, 1483, 1436, 1214 1176 1050 102% 830,
798 cm "1 1H NMR (CDCL3): 7.60(1H, br), 7.19(1H d, JE8.7Hz), 6.92(1H, d,
3=2.4Hz), 6.81(1H, dd, J=2.4 & 8.71Hz), 4.29(1H m, 86(3H, s),
3.09-2.67(4H, m), 2.11-2.02(2H, n), 1.75(1H br). 20 2006/ 082409

PCT/ GB2006/ 000358 22 EXAMPLE 10 OH

7, 8-Di net hyl -2, 3, 4,9-tetrahydro-| H carbazol - 3- ol
NH P-7Z2 -&H OH N H

2,3-Dimethylphenylhydrazine (0.643 g, 3.723 mmol) was suspended in acetic
5 acid (20 mL) and ethanol (10 mL). 4-Hydroxycyclohexanone (425 mg, 3.723 mmol)
was dissolved in acetic acid (10 mL) and then added to the reaction mixture at room
temperature, with stirring. The reaction mixture was then heated under reflux for 3
hours. The solvents were partially removed under reduced pressure and then the
reaction mixture was diluted with water (25 mL) and extracted with ethyl acetate (2x50
10 mL). The organic Jayers were collected and dried (MgSOy), and the solvents were
removed under reduced pressure to give a brown oil. The crude product was purified by
column chromatography using silica gel and (ethyl acetate/n-hexane %). Fractions
containing the required material were collected and the solvent was removed under
reduced pressure. The product was obtained as a pale yellow microcrystalline material
15 (410 mg, 51%), mp192-195°C, Rg=0.39 (ethyl acetate/n-hexane 1/1). IR (KBr): 3408,
2915, 2847, 1622, 1592, 1443, 1413, 1365, 1324, 1086, 1037, 795 cm.” 'H NMR
(DMSO-dg): 10.32(1H, s), 7.02(1H, d, J=7.8Hz), 6.73(1H, d, J=7.8Hz), 4.72(1H, d,
J=4.3Hz), 3.94(1H, m), 2.87-2.67(3H, m), 2.43(1H, m), 2.30(3H, s), 2.27(3H, s),
1.97(1H, m), 1.78-1.69(1H, m). HRFABMS: Found 216.13952 calculated for C14H;3ON
20 216.13884.



2, 3- Di net pyl [ hydrazine (0.643 g, 3.723 mmol) was s ?(?%OI cetic 5
acid (20 ‘&é)z%;ﬁzoy@?hanol (10 nmL). 4-Hydroxycycl ohexanong%?}jf%gl(8 ,05'3:??723
nmmol) was dissolved in acetic acid (10 nm.) and then added to the reaction

mxture at room tenperature, with stirg4ng. The reaction mxture was then
heated under reflux for 3 hours. The solvents were partially renoved under

reduced pressure and then the reat@%ﬁgre was diluted with water (25

m.) and extracted with ethyl aceta m.). The organic | ayers were
collected and dried (MgSO™4), and the solvents were renoved under reduced
pressure ta3ddineethyls. diD-tettahydhe 1EF-cidapslBloCiComnsound N6 K1 by col um
chromat ography using silica gel and (ethyl acetate/n-hexane %). Fractions
containing the required material were collected and the sol vent was renoved
under reducsd pressure. The product was obtained a pal e yel | ow
m'crocrystal wgieri al 1504410 Yagnp51%-mAp192- REE0,39 (et hyl
acet at e/ n- heXanf InNp, | R (KBr)s—8408, 2915, 2847, ZN@A@ﬁE 1413,
1365, 1324, 10886, 10327, 795 cm™"1 1H NVR (DVBSO d6): 19. 32(| ), 7.02(1H,
d, J=7.8Hz), 6.73(1H, d, J=7.8Hz), 4.72(1H, d, J=4.3Hz), 3.94(1H, nm,
2.87-2.67(3H, nm, 2.43(1H, m, 2.30(3H, s), 2.27(3H, s), 1.97(1H m,
1.78-1.69(1H, nm). HRFABMS: Found 216.13952 cal cul ated yor Cl4H18ON 20
216.13884. WD 2006/ 082409 PCT/ GB2006/ 000358 23 EXAMPLE 13y

5,8-Di nethyl -2, 3,4, 9-tetrahydro-| H carbazol -3-ol [|Conpaugd No. 111 NH +
O=-OH NH N2 N=~--OH OH N H 2, 5-Di met hyl pheny! bydr @ (0.643 g, 3.723
nmmol ) was suspended in acetic 5 acid (20 nl) and 9l (10 ni).

4- Hydr oxycycl ohexanone (0.425 ng, 3.723 mol)
2,5-Dimethylphenylhydrazine (0.643 g, 3.723 mmol) was suspended in acetic
5 acid (20 mL) and ethanol (10 mL). 4-Hydroxycyclohexanone (0.425 mg, 3.723 mmol)

was dissolved in acetic acid (10 mL) and then added to the reaction mixture at room
temperature, with stirring. The reaction mixture was then heated under reflux for 3
hours. The solvents were partially removed under reduced pressure and then the
reaction mixture was diluted with water (25 mL) and extracted with ethyl acetate (2x50
10 mL). The organic layers were collected and dried (MgSO4), and the solvents were
removed under reduced pressure to give a brown oil. The crude product was purified by
column chromatography using silica gel and (ethyl acetate/n-hexane %2). Fractions
containing the required material were collected and the solvent was removed under
reduced pressure. The pfoduct was obtained as a pale yellow microcrystalline material
15 (431 mg, 54%), mp158-161°C, Rg=0.39 (ethyl acetate/n-hexane 1/1). IR (KBr): 3423,
3269, 2930, 2852, 1615, 1580, 1514, 1456, 1378, 1327, 1054, 1030, 801 cm.”
'H NMR (DMSO-dg): 1041(1H, s), 6.61(1H, d, I=7.3Hz), 6.52(1H, d, J=7.3Hz),
4.72(1H,d, J=4.2Hz), 3.93(1H, m), 3.23(1H, m), 2.76-2.67(3H, m), 2.51(3H, s),
2.32(3H, s), 1.98(1H, m), 1.73(1H, m). HRFABMS: Found 216.13783 calculated for
20  Cy4H;sON 216.13884.



was di ssayyegidazaeeti c acid (10 nmh) and then added to phe/dmasddodszsMm Xt ure
at room tenperature, with stirring. The reaction m xture was then heated

under reflux for 3 hours. The solvents were partially renoved under
reduced pressure and then the reactiomgn xture was diluted with water (25
m.) and extracted with ethyl acetate (2x50 10 nlL). The organic | ayers were
collected and dried (MySO4), and thexsnipieRys were renoved under reduced
pressure to give a brown oil. The c¢rude product was purified by colum
chromat ography using sili ca geI and (eth I acet at e/ n- hexane (VQ) Fr actions
cont ai ni ng84Methexynlidhi-tetanb hippyranofd.B-tine 2 di : bNos enoved
under redgﬁ'ed pressure. The product was obt ai ned as a paI e yel I ow
m crocryst ine material 15 (431 ng, 54%, npl58-161C, RF=0.39 (et hyl
acetate/ n-hexane 1/1). IR (KBr): 3423, 3269, 2930, 2852, 1615, 1580, 1514,
1456, 1378, 1327, 1054 1030, 801 cm-1 1H NVR (DVSO d6): 01041(1H s),
6.61(1H, d, J=7.3HANHC H, d, J=7.3Hz), 4.72(1H,d, / (% 3. 93(1H,
m, 3. 23(1H m, 2.76- 2\% 2 51(3H FJ5CO 2 (( 3k : 1 98(IH, n,
1.73(1H, m. HRFABMS: Fou catcutawed f 4H180ON
216.13884. WO 2006/ 082409 PCTHGB 0 :€m0358 24 :

8- Met hoxy- 1, 3, 4, 5-t et rahydr ot hi opyrar@[4 3-blindole 2, 2[-Id| oxi de [ Conmpound

No. 12 0 H3CO.0 NHCON-T I HS=ON b H 54Methoxyhydra2|ne
hydroch| oride (1.228 g and tetrah dro-4H _t hi op%/ran 4-one
1, 1- di oXi de (1. &Metboxywée@%hw;ocﬁ@@eéhg%ad 08§ mmal haoietrgtpslrorif-

thiopyran-4-one 1,1-dioxide (1.042 g, 7.031 mmol) were suspended in ethanol (25 mL).
The reaction mixture was then heated under reflux for 1 hour. The solid material that
precipitated was filtered off, washed with water and a small amount of ethanol and then
dried under reduced pressure at 60°C to give the desired material as a brown solid (789

10 mg, 45%), mp283-286°C (decomposition). IR (KBr): 3343, 2994, 2937, 1623, 1592,
1484, 1455, 1314, 1269, 1219, 1164, 1101, 1024, 892, 814 cm.” 'H NMR (DMSO-
dg): 10.93(1H, s), 7.21(1H, d, J=8.7Hz), 6.95(1H, d, J=2.3Hz), 6.73(1H, dd, J=2.4 &
8.7Hz), 4.38(2H,s), 3.74(3H, s), 3.45(2H, t, J=6.1Hz), 3.23(2H, t, J=6.1Hz).
HRFABMS: Found 252.06877 calculated for C1oH;403NS 252.06944.

15 EXAMPLE 13

2.3,4,9-Tetrahydro-1H-carbazole-6-carboxylic acid [Compound No. 13}

i 0
HO/U\©\ O
N N + —» HO N
H N
H

4-Hydrazinobenzoic acid (760 mg, 4.995 mmol) and cyclohexanone (637 mg,

6.490 mmol) were mixed and heated at 70°C for 15 minutes, and then sulphuric acid (20
20 mlL, 10%) was added and the reaction mixture was heated under reflux, with stirring, for
30 minutes. The reaction mixture was cooled to room temperature and the solid formed

was filtered off, washed with water and dried under reduced pressure to give the



The reactwonossostiene was then heated under reflux for 1poogBo0ddneomel i d
material that precipitated was filtered off, washed wth water and a smal |l
anount of ethanol and then dried under reduced pressure at 60C to give the
desired material as a brown solid (789 20 ng, 45%, np283-286C

(deconposi tion | R (KBr): 3 4 2994, 2937, 1623, 1592 1484, 1455, 1314,
1269, 121994y 4‘1‘811301‘65 9"%19*26&18@@69%&0 lig RS CARSOIBEEEL. 10. 93( 1H,
s), 7. 21( Whhrbhnnd 78 %ﬁ@h 650%5(1911’0 6@335?7%*5 @;JIH 59, 704%.

8. 7H) . 4. 301OHS) S TACER Ry s G, ap7o (I% %

J=6.1 Hz) HFQ—‘IAM 16614r1612,5]2166684712 tb]é;ﬂl%i dd47dr12@,]9&412¥03m ESHI@MRM 15

%?NPBE G T o6 O SR G T TNAL 25k KBRS

4. 995 rgrol 7. 200d, ayHgdiexaponeH 63%5z) 6. H”FUE% O¥es & 88-xgd(@ndyheat ed at
70C for 15 m%r}ut e)s/ and then@sul phur i c)acggQ n?_ 10% Svas a)dded and
the reaction m xture was heated under refl ux, vmth stlrrlng for 30
m nutes. The reaction mxture was EAMPLEI4oom tenperature and the solid
formed was filtered off washed vvlth water and drled under reduced

(1.010 g, :
3. Arer. Chefn. Soc. 1940 62 U3, 527- 532 np2790] IR (KBr): 3399 2941

2007, 2848, 1671, 1625, 1465, 1412, 1336, 1275, 1247, 1127, 954, 771 cm"1
1H NMR
HyCO
NH2 —» HO

4-Hydrazinobenzoic acid (760 mg, 4.995 mmol) and 2-methoxycyclohexanone

10 (960 mg, 7.493 mmol) were mixed together and heated at 80°C for 15minutes, and then
sulphuric acid (30 mL, 10%) was added and the reaction mixture was heated under
reflux for 30 minutes, with stirring. After cooling, the precipitated material was filtered,
washed with water and n-hexane and dried under reduced pressure. The product was
obtained as a brown solid (517 mg, 45%), mp275-280°C, although most of the material

15  sublimed [S., Desikachari, P., Karnam, J. Rajend, Heterocycles, 1986, 24(3), 711-717,
mp285-286°C]. Some of this material was further purified by column chromatography
using silica gel and ethyl acetate/methanol 1/1. Fractions containing the product were
collected, and the solvents were removed under reduced pressure to give a yellow solid.
IR (KBr): 3248, 2931, 1680, 1650, 1612, 1417, 1326, 1258, 1162, 901, 826, 770 cm.”

20  'HNMR (DMSO-dg): 11.60(1H, s), 8.32(1H, s), 7.96(1H, d, J=8.6Hz), 7.34(1H, d,
J=8.6Hz), 2.95(2H, t, J=6.4Hz), 2.55(2H, t, J=6.4Hz), 2.14(2H, t, J=6.4Hz).



(DIVBOdG) H br), 11.01(1H, s), 8. 01(1H s), 7. 1.6 &
8. 4Hz) 9%@‘%’% °d, J=8.4Hz), 2.71(2H t, J=5.0OHz), 9@%%%30&?0003}35 OHz) ,
1. 85- 79(4H . EXAMPLE 14

1- Oxo- 2 3,4,9- tetrahydro | H car bazol e- Eeécar boxylic acid [ Conpound No. 141
00O HO H3CI) a.NNH + )- HOHNO 4- Hydr azi nobenzoi c acid (760 ng,
4.995 mmol ) and 2-net hoxycycl ohexa MO nmg, 7.493 mmol) were m xed
t oget her and heated at 80C for 15mi . then sul phuric acid (30 ni,
10%9 was added and the reaction mxture was heated under reflux for 30

m nutes, s Methbky-2(3419-térhBy dr@ODicAthazblbe2 R Esuxplit atidd Cuaijind N9VaS]
filtered, washed wth water and n-hexane and dried under reduced pressure.
The product was obtained as a brown soljd (517 ing, 45%, rrp275 280C,

al t hough nosig,0D.t b _material 15 subli [S., Desi kacharl , lﬁﬁﬁnam J.
Raj end, Heterocyd es] 1986 24a 711-7 2851 f

mat er i aI was furt byFﬁ Iu ogr ap s}\ ca gel
and et hyl acet at e/ rret h 1/ 1 ractt o cont ai ni ng oduct wer e

col |l ected, and the sol vents were rengved under reduced pregpsure to give a
yellow solid. IR (KBr) 3248, 2931, 1680, 1650, 1612, 1417, 1326, 1258

1162, 901, 826, 770 cm™"1 20 1H NWR ( DIVBOd6% 11. 60(1H s), .8. 32(0 :
7.96(1H, d, J=gThispyaterjal M@I’F@Pa‘é?d acsgrémgme)a stapdapdl itegatyre pricgdurei§0% . 55( 2H,

e oy gl hateots oty HO,RI0RLERAPN, BETICTINRT NS08 26
[ Corpound Kileteiadycl. aaez@ mmg@mmpzza 227°C]. IR (KBr): 3386, 2926, 1695, 1591,
1481, 1457, 1432, 1287, 1243, 1214, 1133, 1029, 949, 809 cm.™ 'H NMR (DMSO-
de): 12.26(1H, br), 10.48(1H, 5), 7.13(1H, d, J=6.6Hz), 6.82(1H, d, J=2.4Hz), 5.54(1H,
dd, J=2.4 & 8.7Hz), 3.72(3H, ), 2.85-2.59(5H, m), 2.14(1H, m), 1.81(1H, m).

10 EXAMPLE 16

Methyl 2,3.4.9-tetrahvdro-1H-carbazol-6-yl ether [Compound 16]

0]
H3CO\© H3CO
N.NHz.HCI + — \
H

N
H

4-Methoxyhydrazine hydrochloride (1.746 g, 0.01 mol) was suspended in acetic

acid (10 mL) and heated to 80°C, with stirring. Cyclohexanone (1.00 g, 0.01 mol) was

15  added dropwise, with stirring. The reaction mixture was heated for 1 hour, cooled to
room temperature and then kept in the fridge overnight. The colour of the reaction
mixture changed to dark-brown. The solid material was filtered and washed with a
small amount of acetic acid. More material was recovered from the filtrate. The
combined solids were dried under reduced pressure to give an off-white crystalline

20 material (1.596 g, 79%), mp108-110°C [Clark, D.W.; Jackson, A.H.; Prasitpan, N. and
Shannon, P.V.R., J.Chem.Soc.Perkin Trans.II, 1982, 909-916, mp94-96°C], Rg=0.50
(ethyl acetate/n-hexane %). IR (KBr): 3389, 2915, 2845, 1622, 1589, 1482, 1434, 1218,
1134, 1028, 826, 798 cm.” 'H NMR (DMSO-dg): 10.39(1H, s), 7.1 1(1H, d, J=8.7Hz),



i+ -~ 0\ ré, NO OH This material was pre %3@9@3 Lhg to a
st andard ‘ivl te(;r@tslﬁ_!‘rog procedure (80%5 yield) as white so??g, = .g%h(et hyl
acet at e/ n-hexane 1/1), np226-228C [Allen, J.Heterocycl.Chem, 1970, 7,

239, nmp226-227C]. IR (KBr): 3386, 2926,241695, 1591, 1481, 1457 1432,

1287, 1243, 1214, 1133, 1029, 949, 809 cm -1 1H NWVR SDIVBO d6): 12.26(1H,
br), 10.48681EEY, J2.48pn 6261 H. 7ide T4 % 8.6HgR 3143(3H, 5)J%67@Hx ). 1‘5451¢Q1H

dd J=2.4 ) ( 2.59(5H, m, 2.14(1H, n), 1.81(1H,
. 10 E %Iéggﬂgé %\/gﬁg‘% g%‘% 15}7§4I%erf’fahvdro 1H car bazol - 6-yl ether
[Corrpound 161 H3CO O H3CO ~aN NH2.HCI + -~- j \ H H 4-Methoxyhydrazi ne

hydrochl oride (1.746 g, 0.01 nol) EXAMPBIEdded in acetic acid (10 nL) and
heated to 80C, with stl rring. Cyclohexanone (1.00 g, 0.01 nol) was 15 added

dr opwi se, § ed for 1 hour, cooled
to room teRBETS -‘ : opeqts pound X 17l The col our of
the reaction mxture changed to dark- brown The soI id material was
filtered and vvafgég Wi t h a small anmount o acetic acid. Mdire nmaterial was
recovered from Rrate. The conbi nedllsol i ds v% dried r reduced
pressure to give an V\:hl @lrdstal l'ine ri C’e? 9% ,

mpl 08-110C [Cl ark, D. W DBack&on. A H : Pladi tpan non, P.V.R,
J. Chem Soc. Perkin Tr anH. I I, 1982, 909-916 np94- 960], (et hyl
acet at e n- hexane ' /4). IR (KBr) : 3389, 2915, 2845, 1622, ; 1482, 1434,
1218, 1134, 1028, 826, 798 cm "1 1H NVMR (DMSO d6): 10.39(IH, s), 7.11(1H,
d, J=8.7Hz), The procedure used was the same as that described in Example 16. The product

was obtained as a brown solid (65% yield), mp128-130°C, Rp=0.60 (ethyl acetate/n-
hexane %, alumina TLC plate. This material decomposed when applied to a silica gel
TLC). IR (KBr): 3317, 2898, 2849, 1581, 1456, 1432, 1298, 1206, 1168, 1085, 1025,
10 846,787 cm.”! 'H NMR (DMSO-dg): 10.45(1H, s), 7.21(1H, d, J=8.8Hz), 6.87(1H, d,
=2.4Hz), 6.67(1H, dd, J=2.5 & 8.7Hz), 3.78(3H, s), 2.85(2H, t, J=6.7Hz), 2.76(2H, t,
=6.7Hz), 2.48(2H, quintet, J=7.3Hz). HRFABMS: Found 188.10749 calculated for
Ci2H1sNO 188.10754.

EXAMPLE 18

15  1,2.3.4-Tetrahydrocyclopentafblindole-7-carboxylic acid [Compound No. 18]

0
HoJ\@L 0 0

N NH: + é — HO/U\Q

H N'N




WO 2006/ 082409 PCT/ GB2006/ 000358 27 6.81(1H, d, J=2.4Hz), 6.62(1H, dd,
J=2.4 & 8.6Hz), 3.73(3H, s), 2.67(2H, t, J=5.4Hz), 2.57(1H, t, J=5.8Hz),
1. 82- 1. 7Ay6Hp06mB240EXAMPLE 17 PCT/GB2006/000358

7- Met hoxy-1, 2, 3, 4-t et rahydr ocycl opent a[ bl i ndol e [ Conpound No. 171 H3CO O
NH2. HC1 + H3CO0 .M H 5 H The procediye used was the same as that
descri bed in Exanple 16. The product was obtained as a brown solid (65%
yi el d), npl28- 1803drdiEmbefitbi¢ adtit Y63 7angthal &7 mmdhewarsispéntied &l suetisacidLC

(kery: 33100 ndheafrd 6 1825 “Cclaaeneaiate 53 e, £ 1mmolrte idefs, 1025, 10
o 87(1h d RIS he ety fpteeaoh ARG yhich y s AR TS s o
t, J=6. 7Hzhourp A7d¢afight brovarlutian)wasXors¢dyringuha tatrse dftlie Hdzdion. HRRRABNS:
Found 90, 0L e e R R e TS R e o
O HO i: O feciditMe® whs FiQered-anti washéd with ki smbll a0 of dcetid ad\d (dilute) and
water and was then dried under reduced pressure at 45°C to give 4-(2-cyclopentylidene-
hydrazino)benzoic acid (711 mg, 78%), mp 250-253°C. The hydrazone intermediate
(300 mg, mmol) was suspended in sulphuric acid (3 mL, 10%) and heated under reflux
10 for 15 minutes. The solid lilac material that formed was filtered after the solution had
been cooled to room temperature, washed with water and dried under reduced pressure
(30 mg, 11%), mp270-274°C (most of the material sublimed and the melting point
recorded was that of the sublimed crystals). IR (KBr): 3380, 2946, 1656, 1616, 1473,
1410, 1347, 1295, 1261, 1129, 770, 746 ecm.”  'H NMR (DMSO-de): 11.17(1H, s),
15 7.98(1H, s), 7.62(1H, dd, J=1.6 & 8.5Hz), 7.32(1H, d, J=8.5Hz), 2.83(2H, t, J=7.5Hz),
2.77(2H, t, J=6.8Hz), 2.47(2H, quintet, J=7.2Hz). HRFABMS: Found 202.08733
calculated for C;,H;2NO, 202.08680.

EXAMPLE 19

5.8-Dimethyl-2,3,4.9-tetrahydro-1H-carbazole-2-carboxvylic acid [Compound No.
20 191

OH

N NELHC + O&OH — \ 0
N
H

H 0

N-(2,5-Dimethylphenyl)hydrazine hydrochloride (243 mg, 1.407 mmol) was
dissolved in acetic acid (3 mL) to which 3-oxocyclohexanecarboxylic acid (200 mg,
1.407 mol) dissolved in acetic acid (2 mL)-was added, with stirring. The reaction
25  mixture was heated under reflux for 2 hours. The cooled reaction mixture was diluted
with brine and extracted with ethyl acetate. The organic layer was dried (MgSO4) and
the solvent was removed under reduced pressure. The crude product was applied to a

silica gel chromatography column using ethyl acetate/n-hexane (%) as eluant (Rg=0.50,



H VO 2006\{‘,@%&90%259/ CB2006/ 000358 28 4- Hydr azi nobenzole gk s,

4.187 mo was suspended in acetic acid (10 nmL) and he

Cycl opent anone (352 ng, 4.187 mmol) was added dropwi se, with stirring, to
the reaction mxture, which was then heaggded to 110C for 1 hour. A clear
i ght brown solution was fornmed during the course of the reaction. The 5

reaction nPiylacstajga-hexang léBoﬂ&g reeduchwas oletained as & vellamgolihd 59601113,?\5}’/@0 |t id
whi ch ci B p i i nt of acetic
el d (o1 R R e o A 1385, 1208, Pl $TBM e ot asc
oy e el b e
- : ra

sul phuric g@?@%éﬂﬁé%@%&%ﬁ%’éﬁk&léaé%mrggé-ﬁmﬁ,m- FREABMS: Fownds . The
solid I4l a§44.r93§§4ic‘31culat9&ffo§@ﬁ{fﬂgl\lg?§4iifl1ﬁﬁr. ed after the solution had been
cooled to roomtenperature, washed with water and dried under reduced

pressure (30 ng, 11%, np270-274C (nost of the material sublinmed and the

melting point recorded was that ofEXAMBIBRPned crystals). IR (KBr): 3380,
2946, 1656, 1616, 1473, 1410, 1347, 1295, 1261, 1129, 770, 746 cm-' 1H
NVR ( DMBO- 1 44, : 1.6 & 8.5Hz),
7.32(1H, d, : 20 — =75t . A —326- 8Hz), 2.47(2H,
quintet, J=7.2Hz). HRFABMS: Found 202.08733 cal culated for Cl2H12NO2
202. 08680. EXAMPLE 19 OH
5,8-Di nethyl -2, 3, 4, 9-tetrahydr og| H car bazol e- 2- caNQoxyI ic acid [ Conmpound
No. 20 191 CH , )INO | i NNHHC + O'O ™ OH
e ea?
N N
H H

A mixture of 1,2,3,4-tetrahydrocarbazole-4-one (450 mg, 2.432 mmol)

10 hydroxylamine hydrochloride (253 mg, 3.640 mmol, 1.5 molar excess), sodium acetate
(298 mg, 3.640 mmol, 1.5 molar excess), ethanol (5 mL) and water (2 mL) was heated
under reflux in a nitrogen atmosphere for 4 hours. The cooled mixture was
concentrated under reduced pressure and the residue was suspended in water. The
crystalline material was collected by filtration, washed with water and dried under

15 reduced pressure to yield (410 mg, 84%), mp200-205°C (decomposition), of the crude
product. This material was chromatographed on silica gel with ethyl acetate/n-hexane
1/3 (RF=0.35). The product was obtained as a white crystalline material (380 mg, 78%),
mp206-208°C (decomposition), (Hester, J.B., J.Org.Chem., 1967, 32, 3804-3807,
mp208.5-210°C). IR (KBr): 3415, 2925, 1620, 1556, 1481, 1451, 1418, 920, 890, 853,

20 746cem.  'H NMR (DMSO-dg): 11.19(1H, s), 10.21(1H, s), 7.89(1H, d, J=7.6Hz),
7.31(1H, d, J=7.6Hz), 7.08-5.99(2H, m), 2.79(2H, t, J=6.1Hz), 2.67(2H, t, ]=6.1Hz),
1.91(2H, quintet, J=6.2Hz).



N- (2, 5- Di net hyl phenyl ) hydrazi ne hydrochl oride (243 ng, 1.407 mmol) was

di ssolved in acetic acid (3 nL) to which 3-oxocycl ohexanecarboxylic acid
(200 ng, wb.247spmb) dissolved in acetic acid (2 nlL) wapcadmdos/oniss
stirring. The reaction 25 m xture was heated under reflux for 2 hours. The
cool ed reaction mxture was diluted w@gh brine and extracted with ethyl
acetate. The organic layer was dried (MgSO4) and the solvent was renoved
under reduced pressure. The crude p¢RfpetpWwgs applied to a silica gel

chr omat ogr aphy col um usi ng et hyl "a'CET'aT'e;'n—hexane (%a) as el uant (RF=0.50,
WO 2006/ 082409 PCT/ GBZOOG/ 000358 29 et hyl acet ate/ n-hexane 1/1). The
product wEEak eitra anp 3 153} podind Nup2PI8- 230C. | R
(KBr): 3390, 2928 1702 1436 1294 1230 946 800 cm -1 1H NMWR 12. 21( 1H,
s), 10.46(1H, s), 6. 63(1H d, J=% 2Hz), 6.54(1H, dN%)‘I—é 2Hz) , 3 01-

2. 74(5H, m, 2.50(3H, s), , S), 2.13(1H, my 1(1H, . HRFABIVES:
Found 5 244. 13394 cal cul C15H18NO2~ EXAI\/PLE 20

(4E)-1, 2, 3,9-Tetrahydro 3z ol -4-one rrpound No. 201 OH O N\
CCP NN HHA mxture ,3,4-tetrah otmr bazol e-4-one (450 ng, 2.432
mrol ) 10 hydroxyl am ne hydroghl oride (253 ng, @.640 nmmol, 1.5 nolar
excess), sodiumacetate (298 ng, 3.640 mnol, 1.5 nolar excess), ethanol

(5 n) and water (2 nL) was heated under reflux in a nitrogen atnosphere
for 4 hours. ThBe §’<’5¥9P@§e Hpsct wiascthusame avihetdnserdbeddinBxdmply 20 uBdreguiesks ur e

ol | ect el Byt baaP R bR Ala (o0 e 2P AR ATRE f Suuced
pressure (dmcgfmpd)simérglﬂﬁfgﬁ eaea acdfﬂ%%e&@ﬁ@l/@leﬂbfmgl 339n3280f46he crude
14, 39, 1356, 1327, 1224, 1004, 920, 741 cm.”  'H NMR (DMSO-de): 10.76(1H, s),
10.52(1H, 5), 7.39(1H, d, 3=7.7Hz), 7.27(1H, d, J=7.7Hz), 7.02(1H, t, J=7.0Hz),
5.94(1H, t, J=7.0Hz), 3.50(2H, s), 2.87(2H, t, J=6.5Hz), 2.60(2H, t, J=6.5Hz).

10 HREIMS: Found 200.09506 calculated for C;2H;2N,O 200.09496.

EXAMPLE 22

Synthesis of Compound No. 22

o, — 0
N =X
H /O NH O

o

0O
0

A\

N

H
4-Methoxyhydrazine hydrochloride (1.172 g, 6.712 mmol) was dissolved in

15 water (25 mL) to which saturated sodium hydrogen carbonate was added until the

solution was basic and effervescence ceased. chhloromethane was added and the



product. This material was chromat ographed on silica gel wth ethyl
acetate/ n-hexane 1/3 (RF=0.35). The product was obtained as a white
crystal | iwe 20®tmeioal (380 ng, 78%, np206-208C (deconpesirtdB2ande/oofisest er,
J.B., JOg.Chern., 1967, 32, 3804-3807, np208.5-210C). IR (KBr): 3415,
2925, 1620, 1556, 1481, 1451, 1418, 929, 890, 853, 20 746 cm-' 1H NWR

DVSO- d6
\(i gl?;z_l) )or@}lgly?ligéré g(egqs—golw;t%d %%tgyxglﬂlgﬁg&@n 7@2%1; qug dOQJ @}l@ﬁ)by re@agajl (o#zH d.
e
, _vleg%,rpé?l{\g}g é%)lgfch %%Q%g%%gg%e gé\%%@ﬁﬂ%ﬁ%ééﬁal %@mﬁXAI\/PLE 21

(3B) -1, 2, AL No. "211 N-OH N
N H H Thespsaradue ﬁem&qb \Mt&ﬁ)ut ﬂeﬂreapmmubha@ 7u@g); rTihbkdtonﬁ (306ampl e 20. The

d_5 d : €
173, 1750 S0m@obGRRrOR) Friapiymy Franhy ISl B BReeR SUREITTS | R
(Br) E)nggaggfﬁa‘?gms 5 ?Q-Hheaé d@lgreﬂjaﬁff@n 3011%?11?1teslgr?d4theﬂ%‘bolv%ﬁpwa§ 41 cm"1 1H

NVR ( 39(1 . J=7.7Hz), 7.27(1H,
d, J=7. 7hiEhoved Lﬁﬁ(eﬂfé,duCQd Muﬁﬂ-ﬂm)g,we tﬁe grydut, 114-digxaspiopiA) SldecapeR-one (4s) |

£ ST e el b T i B 000
2210 O %Ni%uﬁﬁcﬁlorp BthyleM¥ 1568820 mIl)8vas added and the reaction mixture was
heated at 180°C for 3 hours under nitrogen. The cooled solution was poured over ice
10  water and extracted with dichloromethane. The organic layers were collected and dried
(MgS0y,), and the solvent was removed under reduced pressure to give a dark brown oil.
Purification by silica gel column chromatography and eluting with ethyl acetate/n-
hexane (1/3) gave the required product as a pale yellow microcrystalline material, after
recrystallisation from ethyl acetate/n-hexane (630 mg, 36%), mp168-169°C. IR (XBr):
15 3345,2891, 1627, 1597, 1483, 1456, 1326, 1212, 1139, 1120, 1101, 1062, 1031, 951
cm.”} 'HNMR (DMSO-dg): 10.50(1H, s), 7.13(1H, d, J=8.7Hz), 6.81(1H, d, J=2.8Hz),
6.64(1H, dd, I=2.5 & 8.7Hz), 3.95(2H, s), 3.73(3H, 5), 2.81(4H, s & 1), 1.94(2H, t,
J=6.7Hz). HREIMS: Found 259.12065 calculated for CysH7NO3 259.12084.

EXAMPLE 23

20  6-Methoxy-1.2.4.9-tetrahydro-3H-carbazol-3-one [ATK-18/49]

O/\'O —0
O - 0

\

N\
N N
H H

The starting material (375 mg, 1.446 mmol, prepared as described in Example
22) was dissolved in tetrahydrofuran (10 mL) and hydrochloric acid (10 mL, 50%), with
stirring, at room temperature. The reaction mixture was heated between 40-50°C for 4
25  hours. Sodium carbonate (aqueous, saturated) was added dropwise to the cooled
solution, with stirring, until effervescence ceased. Dichloromethane was then added and

the reaction mixture was extracted. The organic layer was collected and dried (MgSOa),



N H 4-Methoxyhydrazine hydrochloride (1.172 g, 6.712 mol) was dissol ved
in 15 water (25 nlL) to which saturated sodi um hydrogen carbonate was added
until thevoobeatstma was basi c and effervescence ceased. pOraB2006m08is8ane was
added and the WD 2006/ 082409 PCT/ GB2006/ 000358 31 organic |ayers were
collected after extraction. Drying (Myg®4), followed by renoval of the
solvent, provided the required material as a pale yellow crystalline
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after redr8Ha). 12642 o JT¢.8HzRt hyl acet at e/ n- hexane (630 ng, 36%,

npl 68-169C. IR (KBr): 15 3345, 2891, 1627, 1597, 1483, 1456, 1326, 1212,
1139, ;A120, 1101, 1062, 1031, 951 ; MVR (DVBO-d6) : 10.50(1H, s),
7.13(1IH, d, J=8.7Hz), 6.81(1H, d, F== == 6. 64(1H, dd, J=2.5 & 8.7Hz),
3.95(2H, s), 3.73(3H s), 2.81(4H s &t), 1.94(2H t, J=6.7Hz). HREI M5:
Found 259 Praf¥ebl cal cul ated for C15H17NGC3 259.12084. EXAMPLE 23 20

6- Met hoxy-1, 2, 4, 9-t etrahydro- 3H car bazol - 3-one [AIK-18/491 O -0

c

Organotypic hippocampal slice cultures were prepared using the basic method of
Pringle et al [Brain Res. 755, 36-46 (1997)] modified as follows:

Wistar rat pups (8-11 days old) were decapitated and the hippocampus rapidly
15  dissected into ice-cold Gey’s balanced salt solution supplemented with 4.5mg/m]
glucose. Slices were separated and plated onto Millicell CM culture inserts (4 per well)
and maintained at 37°C/5% CO, for 14 days. Maintenance medium consisted of 25%
heat-inactivated horse serum, 25% Hank’s balanced salt solution (HBSS) and 50%
minimum essential medium with added Earle’s salts (MEM) supplemented with 1mM

20  glutamine and 4.5mg/ml glucose. Medium was changed every 3-4 days.

Experimental hypoxia was performed as described previously (Pringle et al.,

Stroke 27, 21-24 (1996)& Brain Res. 755, 36-46 (1997)]. Briefly, cultures were
transferred to serum free medium (SFM — 75% MEM, 25% HBSS supplemented with
ImM glutamine and 4.5mg/ml glucose) containing 5 pg/ml of the fluorescent exclusion

25  dye propidium iodide (PI). Cultures were allowed to equilibrate in SFM for 60 minutes
prior to imaging. PI fluorescence was detected using a Leica DMIL inverted
microscope fitted with a rhodamine filter set. Any cultures in which PI fluorescence
was detected at this stage were excluded from further study. Hypoxia was induced by
transferring cultures to SFM (+PI) which had been saturated with 95%N,/5%CO..

30  Culture plates (without lids) were then sealed into an airtight chamber in which the



NN HHThe starting naterial (375 ng, 1.446 mmol, prepared as described
in Exanple 22) was dissolved in tetrahydrofuran (10 nL) and hydrochloric
acid (10 wo, 20604000 th stirring, at room tenperature. PENEGB20@M0)3Z8

m xture was heated between 40-50C for 4 25 hours. Sodi um carbonate
(aqueous, saturated) was added dropwi sgzto the cooled solution, wth
stirring, unti] effervescence ceased. D chloronethane was then added and

t he react FERPSRISIE Uiee staratesdwith 06 “iN2/ SPpeOpbyyeontinupuste blonsg dubighcgasdt and
dried (M$Hmin w@uce%ﬁ 8aA0 PR gﬁgﬁ% Zédoegﬁ?’zgcefl 32 k%qg%%rgﬁggo ]\C/ﬁ)nt was

removed under pressure.
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Mp155-4 58 {achbaser 84 hSurs, Caubere, 5 P.; Renard, P.; Bizot-Espiart, J.;
Jamart - Gregmre B.; Tetrahedron Lett. 1993, 34(43), 6889- 6892,
npl49-151C). IR ( KBr 3275, 2951, 2898, 1690, 1603, 1486, 1209, 1136,
1020, 827 cm " Neuyqn ABR/BOS sseﬂ@sﬂ@(mngJsppnmgm(aJM tnagks 8verdiz)
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of Pri ng Bra| n Res. 755, 36- 46@%1997) nodified as follo

W st ar ?n‘b‘t’fﬁ?" &hoyr wyéym@a refY Sy pededi Tha arge afie (el sribpregioanyass

i d salt ut
ooy a5 %cﬁﬁéﬁ%hé kiGN S BB AL BN s o oo
M I |icel | mEhduced usm@tha nises}md fuhctien omrhhge], adthetfunal @nesd expredseld/ag% CO2 for

14 days. int enance d of 25% heat-inacti vat ed horse serum
25% Han k' gati’é’fcaﬂté%%"%@e%‘%ﬂi Hlﬁfa T’i ﬁB@Sycea%W?mdetected above background.
Unpaired Student’s #-tests were employed to ascertain statistical significance.

A series of compounds were examined for possible neuroprotection against
15 hypoxia in organotypic hippocampal slice cultures. Compounds No. 4, 6, 7, 8, 10, 14,
15,16, 17,20, 21, 22 and 23 were dissolved in DMSO to a concentration of 1 mg/ml.

7B-hydroxy-epiandrosterone (7B-OH EPIA), a neuroprotective compound, at
100nM concentrations, was employed as a positive control. A stock solution of 1

mg/ml was dissolved in ethanol. Final dilutions were made in SFM.

20 The efficacy of all compounds was assessed using a pre-during and post-hypoxia
paradigm — compounds were present in the medium 45 minutes pre-hypoxia, the 3

hours of hypoxia and 24 hours post-hypoxia.

The results are given in the following Table 2, which shows the % damage to the

neurons in the hypoxia model when compared against the control (hypoxia only — 100%
25  damage). The lower the % damage, the more neuroprotective the compound. The last
column in the table shows the % damage with 7B-OH EPIA, (positive control). All the

values are statistically significant.
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17 35% 33%
20 54% 55%
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15 hypoxia in organotypi c hi ppocanpal slice cultures. Conpounds No. 4, 6,

7, 8, 10, 14, 15, 16, 17, 20, 21, 22 and 23 were dissolved in DMSOto a
concent r avoaoogafs2dbong/ m . 70- hydr oxy- epi andr ost er one ( PC3xdBodsRioddss a

neur opr ot ecti ve conpound, at | OOnM concentrations, was enployed as a
positive control. A stock solution of 35 ng/m was dissolved in ethanol.
Final dilutions were nade in SFM 20 The efficacy of all conpounds was
assessed @@,@. pre-during and post-hypoxia paradigm- conpounds were
present in the medium 45 m nutes pre-hypoxia, the 3 hours of hypoxia and 24
hours post-hypoxia. The results are given in the follow ng Table 2, which
shows t he 1%ldansgef ¢campdvads obforonke (Dn t he hypoxi a nodel when conpared

agai nst the control (hypoxia only -100% 25 damage). The |lower the %
damage, the nore neuroprotective the grorrpound. The last colum in the table
shows the % danmage with 7(3-OH EPI A, R(pQsi tive control). Al the values
are statistically significant. WO 109 PCY/ GB2006/ 000358 34 Table 2
Compound % damage in % damage withl hypox{a nodel] positive control No.
with conpound 4 58% 57% 6,663% 509 50% 8,59% 50% 10 76%51% 14

% 0

in which:

X represents a group of formula >CR!R2 or, when RO does not represent a hydrogen

atom, a group of formula >50,;

Y represents a group of formula >NH or >CR1R2;

Z represents a group of formula >C=0, a group of formula >CH, or a direct bond;

Rl represents a hydrogen atom and R2 represents a hydrogen atom, a carboxy group or

a hydroxy group;

or

R! and R? together represent an oxo group, a methylenedioxy group or a hydroxyimino

group;
R3 represents a hydrogen atom or a lower alkyl group;
R4 represents two hydrogen atoms, or an oxo or hydroxyimino group;

RS represents a hydrogen atom, a lower alkyl group or a halogen atom;



20 54% 55% 21 40% 55% 22 75% 55% 23 57% 55% WO 2006/ 082409

PCT/ GB2006/ 000358 35 CLAIMS: 1. The use of conpounds of formula (1): RS
R4 X Y RWoRb)eosBioNR3 R8 in which: X represents a growprafB2b@mndss >CRLR2
or, when R6 does not represent a hydrogen atom a group of fornmula >S02; Y
represents a group of fornmula >NH or >GRIR2; Z represents a group of
formula >C=0 a group of formula >CH2 or a direct bond; Rl represents a

hydrogen 0QepREhtR2hy@BEASABIS a BV ALIQES TSP a Xy QRSMp; O OUp or  a
hydroxy group; or Rl and R2 together represént an ox0 group, a
met hyl enedi oxy group or a hydroxyimno group; R3 represents a hydrogen

atom or a R7oaelrR Sk Yhe @ihi3;or REFEreRIfRse Bich Sther dﬂﬂ@éﬂgl%?re@élﬂﬁr&h @log@f 0X0 Or
hydr oxyi m no group; . R5 represents a hydrogen atom a |ower al kyl group or
a hal ogen 2y ovey ZbpleIrowpanohaern@tobpe/ 000358 36 R6 represents a

hydrogen atom a | ower al koxy group or a carboxy group;
and pharmaceutically acceptable salts and esters thereof for the manufacture of a

medicament for the treatment or prophylaxis of acute or chronic neurodegenerative
diseases or conditions and for protection against ischaemic damage to tissues of

peripheral organs.

2. The use according to Claim 1, in which:

X represents a group of formula >CRIR? where R1 represents a hydrogen atom and R2

represents a hydrogen atom, a hydroxy group or a carboxy group, or R and R? together

represent an 0xo group or a methylenedioxy group;

Y represents a group of formula >CRIR?2 where R1 represents a hydrogen atom and R2

represents a hydrogen atom or a carboxy group;

R3 represents a hydrogen atom;

R4 represents two hydrogen atoms or an oxo group;
R> represents a hydrogen atom;

RO represents a hydrogen atom, a Cy — Cy4 alkoxy group or a carboxy group; and 1Y

and R8 are the same as or different from each other and each represents a hydrogen

atom or a Cy — Cy alkyl group;

and salts and esters thereof,

3. The use according to Claim 1, in which said compound is a compound of formula:



R7 and R8 are the sane as or different fromeach other and each represents
a hydrogen atom a |ower alkyl group or a halogen atom and

phar macewbeaddog2mecept abl e salts and esters thereof forctriesowmmedmst ure of
a nedicament for the treatnent or prophylaxis of acute or chronic

neur odegenerative diseases or conditiaps and for protection against

i schaem ¢ damage to tissues of peripheral organs. 2. The use according to
Claim1, in which: X represents a group of §brnula >CRIR2 where R1
represents a hydrogen atom and R2 eSsents a hydrogen atom a hydroxy
group or a carboxy group, or Rl ary : her represent an oxo group or
a net hyl enedi oxy group; Y represen p of forrmula >CRLR2 where R1
represents a hydrogen atom and R2 reptesents a hydrogen atom or a carboxy
group; R3 represents a hydrogen atom Ry represents two hydrogen atons or
an oxo group; R5 represents a hydrogen atomy R6 represents a hydrogen
atom a Cl T &b keeardifb s LA B if WhRMMidHotound th Bmpand JRodlga:t he same
as or different fromeach other and each represents a hydrogen atomor a C
1 - &4 alkyl group; and salts and esters thereof. 3. The use according to
Claim1, in which said conpound is a co mg of formula: WO 2006/ 082409
PCT/ GB2006/ 000358 37 OH H 4. The use accQrding to Caim1, in which said
conmpound is a conpound of formula: O~

A\

N
H

5. The use according to Claim 1, in which said compound is a compound of formula:

O
\
: N
H

6. The use according to Claim 1, in which said compound is a compound of formula:

(@)
©f§5
N
H

7. The use according to Claim 1, in which said compound is a compound of formula:

OH
)@Q
N
H

8. The use according to Claim 1, in which said compound is a compound of formula:



H 5. The use according to daim1l, in which said conmpound is a conpound of
formula: O O 15~ :0 NH 6. The use according to aim1, in which said
conpound we 20ea3pgmeund of fornmula: O H 7. The use accecaidgrpoésmoidssi m 1,
in which said conpound is a conpound of formula: OH N H 8. The use
according to Caim1, in which said cogpound is a conpound of formula: WO
2006/ 082409 PCT/ GB2006/ 000358 38 OHO N O H 9. The use according to
Caim1, in which said conpound isQa conpoy of formula: 110 OIDOCH NH
10. The use according to Caim }IO. -- d conmpound is a conmpound of

formul a: N- OH

N O

9. The use according to Claim 1, in which said compound is a compound of formula:
0 P
) OH
N
H

10. The use according to Claim 1, in which said compound is a compound of formula:

N-OH
\
N
H
11. The use according to any one of the preceding Claims, in which said condition is a

chronic neurodegenerative condition.

12. The use according to Claim 11, in which said chronic condition is Alzheimer’s

Disease, Parkinson’s Disease, Huntington’s Chorea or Multiple Sclerosis.

13. The use according to any one of the preceding Claims, in which said condition is an

acute neurodegenerative condition.

14. The use according to Claim 13, in which said acute condition is the sequelae to an

acute ischaemic event.

15. The use according to Claim 14, in which said acute ischaemic event is a heart

attack, stroke or head injury.

16. The compound of formula:



N H 11. The use according to any one of the preceding Cains, in which
said condition is a chronic neurodegenerative condition. 12. The use
accor di ngvoeodd/db4mw 11, in which said chronic condition ipeTAiBRbE 0VE3SSS

D sease, Parkinson's Disease, Huntington's Chorea or Miultiple Sclerosis.

13. The use according to any one of theggpreceding Clains, in which said
condition is an acute neurodegenerative condition. 14. The use according
to Claim13, in which said acute condition {¥lthe sequelae to an acute

i schaem ¢ event. 15. The use accordi ng t \aim 14, in which said acute

i schaem c event is a heart attack ‘ head injury. 16. The conpound
of fornula: WO 2006/ 082409 PCT/ GB2() 39 OH NH IT The conpound
of formula: OH N H 18. The conpoung oOf forrrula 0,0 NH 19. The
conmpound of formula: ' N

17. The compound of formula:

OH

\
N
H

18. The compound of formula:

19. The compound of formula:

20. The compound of formula:

21. The compound of formula:



H 20. The conpound of fornmula: O HO~ N H 21. The conpound of fornula:
WO 2006/ 082409 PCT/ GB2006/ 000358 40 OH N H 22. The conpound of fornmul a:
N-OH Sl NvOoMNood#s248. The conpound of fornula: O O "O\ pNT/dB20/000538/ 082409
PCT/ GB2006/ 000358 41 ABSTRACT Tricyclic Cytoprotective Conpounds
Compounds of fornula (1): 40

OH
A\ 0
N
H
22. The compound of formula:
N-OH
\
N
H
23. The compound of formula:
)
O

T2



RS RAXYRG6 (I) R7T NR3B R8[inwhich: Xis a group of fornmula >CR R2 or
>S02; Y is a group of formula >NH or >CRIR2; Z is a group of formula >C=0
or >CH2 owoaoebosemb bond; Rl is hydrogen and R2 is hydpegaiB2o0600b3s38y oOr
hydroxy; or Rl and R2 together represent an oxo group, a nethyl enedi oxy
group or a hydroxyimno group; R3 is hwdrogen or |ower alkyl; R4
represents two hydrogen atons, or an oxo or hydroxyimno group; R5 is
hydrogen, |ower al kyl or hal ogen; RBSTRATYfrogen, |ower al koxy or carboxy;
R7 and R8 are each hydrogen, |ower alKkyl or hal ogen; and pharmaceutically

acceptable salts and esterTric$£afcr@g_{0Pg%gcm @éﬁﬂofxﬁ’&ﬁthe treatment or
prophyl axis of acute or ch seases or conditions
such as Al zhei nSodd inson's Disease, Huntington's Chorea,

Mul tiple Sclerggﬁg&Br ?ﬁgﬁgg&EgFée to acute ischaem c events such as heart

attack, stroke or head injury and for protection against ischaem c danmage
to tissues of peripheral organs. R4
5

R

)

[in which: X is a group of formula >CRIR? or >805; Y is a group of formula >NH or
>CR1R2; Z is a group of formula >C=0 or >CH, or a direct bond; R1 s hydrogen and

R2 s hydrogen, carboxy or hydroxy; or R! and R2 together represent an oxo group, a
methylenedioxy group or a hydroxyimino group; R3is hydrogen or lower alkyl; R4
represents two hydrogen atoms, or an oxo or hydroxyimino group; RS is hydrogen,

lower alkyl or halogen; RO s hydrogen, lower alkoxy or carboxy; R7 and R® are each
hydrogen, lower alkyl or halogen; and pharmaceutically acceptable salts and esters
thereof can be used for the treatment or prophylaxis of acute or chronic
neurodegenerative diseases or conditions such as Alzheimer’s Disease, Parkinson’s
Disease, Huntington’s Chorea, Multiple Sclerosis or the sequelae to acute ischaemic
events such as heart attack, stroke or head injury and for protection against ischaemic

damage to tissues of peripheral organs.



