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‘HAVI NG CNS PHARVACEUTI CAL PREPARATI ONS CONTAI NI NG SAME

- TECHNI CAL F M@(ﬂ@ @Mﬂ ention relates to sem carbazone conpounds haV| ng
central ner : CNS) activity and to pharmaceuti car?

cont ai ni ng such*¢dt¥pounds. 5 More particularly, the invention reI at es to
sem car bazones havi ng anti convul sant properties and to the use of such
sem car bazon®¥2 M8 he treatnent or prevention of convulP§TEASMM sei zures
in humans and ani mals. 10 BACKGROUND ART There has been a great deal of
interest for many years in the identification of drugs that exhibit central
nervous systemactivity in humans and aniymal s and that are, in particular,
anti convul sants used for 15 the treatnment or prevention of epileptic

sei zures and ot her centr al SEMICABRAZGNES! HAVING AINSe ASTIVWITY evi ous st udy
carried out by one oMR FHARMHEHITTHCALOPRERARATIONS NEONTAINANG oFAMEDI mock et
al ., J. Med. Chem, 1993, 36, pp. 2243-2252) reveal ed that a 20 nunber of
aryl sem car baz @BSHNSCAL [BIERBneral formula A Rl H2ZNNCN-N=C R2 [A] O H .

R3 possesz ?Et' COBVUirﬁﬁéltirﬁ@htiléﬁ ?&élﬁté@%d%ﬁ(@hr%ar%ﬁckﬁ é\ﬁ%& ( MES)
screen an e subcut anequs.pentyl en raz screen when

adm ni stered by 1Pﬁec?1%tl{raa eri toneal® %’out@l‘@e) Qr't"hégg YQreens are
test systens demaé”péﬁe‘t"d%ét emww&éanaymaénlmwucaf fompgoyndst.ecti on to
general i zed soniMyrel paritiadiazly exhendngencic ratdtédRNeemconvul si ons,

| e - 00380, 2 NES
and Che ScPTZ li%éé’ﬁ%@‘%’%ﬁg ﬁtié?ugﬁ‘é“%‘%t%@ LRSS S Peptii ¢

drug devel opment*®8 PE At EERYERRA P ehFRF™eEpPFepsi a, 1978, 19,
pp. 409-428; thengveatbem s GﬁnWﬁStmnﬁsamChc&tﬂlpura@emSwhtenelamdoy ref erence.
Neverthel ess, thai@ampounds of formula A displayed neurotoxicity when

admi ni st er eglo by daltics %gmq.nd the protection indices (Pl, nanely the ratio
TD50/ ED50) of ten repyese ve conpounds were Low. 10 There is
accordingly a need foPreTD 8u T ShERPRY FRRdh OFf nbRRASFtafhioF CBHVUI si ve
effects with redisswd ivxihs tyentl BCaObYRPOEArTEE tHAENKhINLAN obj ect of the

invention is to duntrhllendrSisReuaescehd abeiv g, qanhﬁaénét%uoaﬁlﬁi%t em
B vLLY: AnOt DS ORREE all, LR MBI LP0 dik k8o san%e Roag rageut i cal

conpositions_th ave good an convul STve a accep %Dl e
neur ot oxi ci £y. Y& SRSFHEE0BF RXVSPELAR ‘?fm‘r’é’l’rP-FBﬁl‘F ssetléuﬁ?%\ﬁf@e 20 net hods
of treating conwdherosentinalhueavensasssten nilsopderent s wi t hout produci ng

unaccept abl e side ef ﬁegf@loAgcggmwgayglmq,@sQacgn@f e Rgei Nventi on, there

is provided a c f |.a ~RSIII ~ N~
-NH2 R4 H O 25 \(/)flnrllprgi’{Egré)IffI @Eigg%?&lt E%emtlon égf'%ocgc ﬁé Bt di'ffer ent and
each represents %%yﬁ?@be’n 18°3 hat g @R - af A 28|52a ¥everdiegythat a

C5_9cycl oal 2phatrivoperyoh@ryll s@uiderbpzones ofstheageneral goompma RS
represents a hydrogen atomor a C _9al kyl, C3_9cycl oal kyl- or C6_| oaryl
group; and X is 30 oxygen or sulfur. In the conpounds of the invention,

2-4 - D E C 2303 WD 96140628 PCT/ CA96£00380 3 the al kyl substituents, when
present, nmay be straight-chai ned or/ﬁranche It shoul d be noted, however
that the conpound of For mul &2 fa Pb‘t‘f& }Bh Rl, R2,[AR, R and R5 are
allS5hydrogen is known from Tord ta e Synt hesi s of Al dehyde
Derivatives Containing a bi phenyl EtheoclLeus”, J.Pharm Soc. Japan, 1955,
75, 1021-1023, butthis reference does not disclose the

anti convul siveproperty of the conpound. 10According to another aspect of the
i nvention, ther gionspssvaritidoave IS att DR OIRr thé Ngax@mgenpound of gener al
foraula | and a&%@&?@&ﬁ‘é&t& Qﬁhéy &%@Htéﬂ eéi't'h' YgBLae %%hB' ent or

carrier. Accor di 3% et anot ﬁ‘? ect e |nven I on, 15there is
provided a neth REAYTRGOWT s 'é? ACHIFBC WRER AdHEAFbER=E Pt em of a
hunan or ank¥al thet nehraMmGhne@l’rmquSest@dmael st Thesy slewesns cayeat i ent

aneff?ctl ve amgLtrzzts,totqy.;attétmmag’«élg:tiogs:@l‘dI #8N@ @ ctf Q:Bﬂ%in%nc%s m%ﬁqmqundts of the
I nventi on nmay e er ol a | DI er PO enci es
t‘%ga 15 : 1??‘ to e¥1er£l](.jlz @ tgbgﬁ <|1]io I;:eéeJ(szg?a

agai nst CNSconvits) ons ossess % henmaxi mal
el ect roshock scraé’é’ngFﬂetaaltlstdl ﬁbtwelcanﬂé@nangéeimevesnal |Bpet he 2- 3
ng/ kg range) whil eexhibiting an absence of neurotoxicity at the
maxi nunk5dose utiIized (e.g. 500 nmg/kg), thus |eading toextrenely
favour abl e p Hﬂm I"lmﬁex (P1') val ues. The conpounds of the invention

u

appear to act re nmechani snms which are different fromthose
ofconventlona anti convul sant drugs. Moreover, the. 30conpounds of the
i nvention may be *fP®2 from some of thedi sadvant ages of conventi onal

anti convul sant drugs since Jproconvul sant properties and effects on the
act|V|t| esof certal n hepat| C enzynmes are absent in at |east soneof the

o Y A NI /7N /NN \NLY VABN v AN A FNANT"I AN ] NN N -



2 4 DE C 2003 WD 96/40628 PCT/ CA96/ 00380 7 .Incidentally, the kindled rat
screen is described byR J. Racine in "Mdification of Seizure Activity

byEl ectrical Stinmulation. Il. Mtor

Sei zur e", El ectroencephal ogr. d i n. Neurophysiol ., 1972, 22‘} BE£ EQM and by
G Skeen et al. In "Devel opnent of Kindl edSeizures Foll owi ng El ectri cal
Stimulation yj rnea", Soc. Neurosci., 1990, 16(1), . 1 hedi scl osures
of which ar e“ﬁcﬁggé&r%gsg?at ed herein byreference. 10PHYSI C]_CXS%%E%RE}FPVI TYThe
conpounds of the present invention may in somecases have quite high
neurotoxicity when injectedintraperitoneally in mce. For exanple,

neur ot oxi citywas found to be present in @pproximately 65% of thel5conpounds
tested and quantitation of the bioactivitiesof the conpounds of the

i nvention has r &FSaPEEeet 209 Hhe,$PIgReRsie2 have iheam digmsssad b¥n and 1- 3
in the scPTZscr &mallHoste\adr., int “Andd epbbeptficudeauy hidvelophartrIat.oxi ci ty

di sappears or i antedurad daatadraf epbakd R0 ﬂﬁgiemeﬂ Eg%FQL[{HJ,O,UndS are
e cponmounds exhi

adm ni stered orally,;Loras. reqver. Wil ; bi t

hi ghactivity in 5ot ﬁb€h€£8§’/E§N§cc%'esec§°gﬁﬁﬂ t%fgwa B2 % dPErRmAt oS ni st er ed

i ntra-peritoneallofeifY FEEPTERSE i nt he MES screen remai ns hi gh when the
conpounds ar e25adm nNeverthedless) |the botpdundsact i fidimulianAt disfeaédscr een may
decline. For examRkerotityheh&d RAIAId b B{,uaﬁpeofl%ﬁeéya&ffl?%'edehyde

sem car bazone, oral dosjng.of..rats, produced ED50, figqure 1 p r at
oral screen of 1.p§§kﬁﬁ$’r<° 4#?813‘*%“’31' ﬁ?"ée;tyeii)‘?h’é‘?wt’ﬁ DadEBub vt tePhe
conpound di d notreRFfeeRFaFigeceetrRonin weresdPYZ screen at a dose of 125
ng/ kg and omby 10% ofhéieriat scowrdnplptLciced 8br cdkpoanaé AhWiag/ kg. An

absenceof neuro i,Ch t i iLized ( kg) led to
exceptional ly h?‘%ﬁ;ﬁ&o%%ﬁeﬁoaﬁ?{r%ﬁgggmw%}f%%% 2@@%’ &\%8‘8{5%0628

PCT/ CA961 00380 & KbV N STRATI ON The conpounds of the invention may be

adnmi ni stered or ALSCLOSURE OFNFHE JNVENTFEON v at dosages of 50-75 ng/ kg,
gﬁner al | yti n Itlhe form(ﬁbjlﬁemiﬂﬁeogﬁv&}ﬂﬂéni mgrtt_? -prgqvlide ?omp(ounds o
phar maceut i - P c o Qf exanple diluents (e. g. calcium
phosphat e d?ﬁyd%’gﬁgﬁsc%%%rg% s%gl?eaﬁ?ﬁ}ndrag?é@%'l | ul ose, dextrose,

| act ose,. mannitol, sPBRET SBiefth 6F, theidmysatien ifudteoBEoMidsed materi al s),
bi nders and adhetiavsscduricgl eomgoisdtidil cdlkkuhose gt ¥atives, gel atin,

gl ucose, pol yvi ryhpuisnld Gerev{tiVRha A Rabes nalRikobit,Pr €gel ati ni zed
starch or starch paspe, %n%t (ra]z:igoq@angh% . |S|,nt%i{iant§[ (e. I—"%'P al_gi nat es,

cel lul ose and cel | ul b%e GEFPTATIESE @t 46 1BYELIn ARetP MASYi€far ch and
starch 15 d&?ivaerheds of tEereing sopeulgiongoliydiymansnang|gnigiad, stearic

aci ds, salts angatiéenvatwirbout sacdaciantsactapeaklng swas eshfecghki. dant s
(cor?starch,( silica ﬁ&éﬁéﬁhbveé cﬁ,@daggéél?t) i?fagg? Cﬂl@n@ip{x! ks apd i ed
sweet eners (e.g a akes avor. oll's and spray-drie
flavors, 20 arti ?%‘T@s@m@gﬁg%%?f%gngg% eﬁfﬁ?ls%/ﬁ’eré‘{uéﬁe#s). The conpositions
may be prepared in any one of the conventional forms for oral

adm ni stration, e.g. powdgs, capsul es, fabl ets, caplets, |ozenges,

sol utions, syrups, etc. 25 g—t+Rvent i opths described in nore detail in the
foll owi ng Exanpl es, which are 8I 1 f€ nel_jstended to limt the scope
of the invention. EXAMPLE 2 bnpou afto 5v sho in Table 1 bel ow
were 30 synt hesi zed by t h&“fet hod previo fl yn+ectnigned. The structures of
the |listed conmpounds correspond to thosekg, shm/\b in Fig. 2 identified by
the sane first nunber (2, 3, 4 or 5), with only the substituents being
identified in Eable 1., 24 DEC 2003 WD 96/40628 9 r 1~ 1.1 W(a 11f 'R~
01~ ., ~ b c¥PWIrNR o Xy F-2p¢ K mpy b $he pame (qr @iffexentf|f ~ N td U
rti Ou' 7 A r-~apd(each nipe@®iNg b Qyddode pr hdlogénUatomnor a., r'1 WH 1)
N Na\l;~40 1‘|]-|O|-| "'dfc'l_JaI}lle CQZC)chEhle\F/i?DWa\"?i@Hé)D{:fﬁ@ C[_i\,ai(')li:%c"?gor Nb Ot S U
: ~4.rr . T . E 5sVP, [ . a V S~ ~.
NN ONON SRy qror & ek dadhe sl hroggs aton o 2y 4 -4 4 4
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the alkyl substituents, when present, may be straight-
chained or branched.

It should be noted, however, that the compound of
Formula I above in which R!, R?, R*®, R® and R’ are all

5 hydrogen is known from Tomita et. al., “Synthesis of
Aldehyde Derivatives Containing a Diphenyl Ether
Nucleus”, J.Pharm.Soc.Japqn, 1955, 75, 1021-1023, but
this reference does not disclose the anticonvulsive
property of the compound.

10 According to another aspect of the invention, there
is provided a composition comprising a compound of
general formula I and a pharmaceutically acceptable
diluent, excipient or carrier. -

According to yet another aspect of the invention,

15 there is provided a method of treating diseases of the
central nervous system of a human or animal patient,
which comprises administering to said patient an
effective amount of a compound of general formula I.

The compounds of the invention may be administered

20 orally and may exhibit very high potencies against CNS
convulsions, e.g. they may possess ED,, figures (for the
maximal electroshock screen in rats) in the 1-5 mg/kg
range (more usually the 2-3 mg/kg range) while
exhibiting an absence of neurotoxicity at the maximum

25 dose utilized (e.g. 500 mg/kg), thus leading to
extremely favourable protection index (PI) values.

The compounds of the invention appear to act by one
or more mechanisms which are different from those of
conventional anticonvulsant drugs. Moreover, the

30 compounds of the invention may be free from some of the
digadvantages of conventional anticonvulsant drugs since
proconvulsant properties and effects on the activities
of certain hepatic enzymes are absent in at least some
of the compounds of the invention.
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Figure 2 shows basic skeletal structures to
indicate the compounds listed in Tables 1 to 3; and
Figure 3 shows basic chemical structures to
indicate the compounds listed in Tables 4 to §.
BEST MODES FOR CARRYING OUT THE INVENTION
METHODS OF SYNTHESIS

The compounds of the present invention and

compounds having related structures can be synthesized
by various chemical routes, e.g. by a modification of a
method disclosed by Yeager et al. (“A Convenient Method
for the Preparation of 4-Aryloxyphenols”, Synthesis,
1991, pp. 63-68; the disclosure of which is incorporated
herein by reference). Yeager et al. describes a process
for producing aryloxybenzaldehydes or aryloxyaryl
ketones. These intermediates may then be reacted with
semicarbazides. This route is illustrated by the
reaction scheme below:

R3
rl
P S o W
1t
2 (o]
R R4
r3
1
K2C03 R
X C ——RS
i )
R2 [e]
r4
Semi- rl R3 v
carbazide
R ]
Ly, N-N-C-NH

HO
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The details of the syntheses of the various conpounds are indicated bel ow
SYNTHESI S OF | NTERVEDI ATES The 3- phenoxybenzal dehyde use ‘?mg(st ting 5
material required in the synthesis of conpound 3_ was obta f 3 he

Al drich Chem‘g(ﬂ 4?@gpany M | waukee, W. The internediate_ar on aryl and
aryl t hi oaryl G5 es required in the synthesis of the B e 8 ounds
were prepared as follows. 10 Anhydrous potassium carbonate (0.12M was
added to a solution of the appropriate phenol or thivphenol (0.15M and
4-fl uorobenzal dehyde, 4-fluoroacetophenone or 4-fl uoropropi ophenone (0.14M
in dinethylacetanide (100nL). The m xture was heated under reflux at 155C
15 under nitrogen andTeh&agcsiprsichras aeown gbeve bsequiias| tyer

chromat ogr aphy ( Hohatsom@fa inoesuasdiasy SiBoky - benzanetniet hanol (9:1 by
vol une). After a S ol wat er
(100mL) was addegagmﬁg re‘?ggl gﬁ%%ﬁiﬁ b%\e%%g?ﬁ%qu)g%?i%ﬁ g'gnﬁ?oroform
(2x100nL) and t hé™ Fg‘éh"rl't FaRszatdrRyde Hre W12 ¥ 4ueous sodi um
hydr oxi de sol @it i deetpenes vilnv g gnittakiiee solyénter(edgyi dignethyilacetapddels '

magnesi um sul f at &n the misease IRBNNPEDBYES PoRadatuP ARbohdt: lgsul tant oil

was distilled undct%h'P m Beg,t?urr n&g ?f %.%ogli.%ez&oh% aggroprl ate

aryl oxyaryl, aryl e or of the distillate
was checked by t RtHOPRYRK 1°cﬁF6ﬂ%l~t’ing§pﬁy“‘(“l‘l9€S)idE§jr‘}ﬂ3gBénﬁ‘efﬁe net hanol (9:1
by vol une) as thelisebyemt wifheréﬂd:dVRospmcnemmdoéf abioapr esaN thauicy e

i nt ermedi at exq narxeur%m% xab&%ter?»gd&iat Vﬁ&eeﬁe ﬁlt: SR )
I M ring),

d(Chd 3):9.94(s, I H CI(;IO g ’%ﬁ‘% i;

7.38-7.46 (3t, 2H, r?‘e“Pa“ &PY BxT R Fg &f‘ °”79a2t3‘°73§ gt |‘f=‘| ara H of

distal aryl ri ng)ChllPrE%QrF‘)l’z‘n@ﬁrJ@Iq ofheointieamadiated of d| stal aryl ring).
24 DEC 2003 WO 9 Gir4 Q623 ( thd olPbdn £20eh@ 88 (a ryIdKYIEN i% ) Gy El NAloneeVIZEANDS A

mixture of sen cuslazi Sy dadionhlonieat ilhees é%ﬂlﬁat%ﬁ&ﬁt aie (0.01M and
water (1 Om) ¥vas addgd sl q gé % sol ution o %ryl oxyaryl or
5 aryl thioary? al"§8RyHR" ("ﬁ' mei{ 5? §oBFueRyfy Ft "‘Wﬂ& Feact i on

m xture was stirreduhion fom ?ePﬁ-?e‘roét eufeonq)rtqszvmir @Ourﬁeabpraebmpmtt ate was
col | ected, washedewpthatmirecr andiriled randl t aey peeedpitaed éf Qﬂie%%x@l hanol

(corrpounds 3, 4bprd8ucthis iheé’cgllﬁ.e%teévgnd %ﬁ%é’éﬁlli (conpounds

4a 4c, 4d, 4qg, 4i hanol conpoun he literature
nel ting poi nt (C)gtgfg%’b%ﬂﬁ?ﬁ‘dl%%s lE RER FE! YnEFf‘F'n%f g8 nts indi cat ed
for the vari®ls @@ﬁﬁ%ﬁweéwesmpéetwalﬁemtal agpatyseelyesH N) 15~
are Were within @Gottendidllg eehrldmieedroydldt@sandcedd, GarpLHaRAUAH, 5n

(cal cd. fox CISHLaN36Ra ek £60m dHAURGar{: Jefae ?%Mémﬁ'yﬁiﬁpec”oscppy Vas
undert aken usi ngﬁ? BR‘dL\!gER 300 FT (trademar Ihsttunment. Thin | ayer
chr omat ogr aphy ( e ormed using silica gel 20 sheets with a

fl uorescent indi HESI S OF COVWPOUNDS OF TYPE 15 OF FlI GURE 3

3- Benzyl oxybzsizal dehywliet:ltcemuwtmhngt théelrsomﬁ:heﬁl o We LheitHsWBShLi tuted

conpound was obt QEQC\H&&mtBQ@r}Al dri ¢ ey §a 1%):”11 gyco,l,\gétewagk , W. The

ot her 25 internediate_ al wer e prepare nzoyl  chl ori de
or 4-chl orobenzo cﬁﬁﬁ?r‘%e ﬁgﬁr‘g&&&art%n%?&m%%‘f? of

4- hydr oxybenzal déieféel o kys igquyrthgmeno(lgcom) .atAft postatlandilng over ni ght
at room t enper at weeeptde gi€acCin athaThsinki Qaﬂ\/&ﬁlﬂwr&@iﬁo &M Qraggtic acid

(2N 100”1-) BJhe tﬁ)tregfipé& %tl'xgt\’\@@cqu.kt't:gggc%gjog\éaég?e )ﬂ ace g\@t [.eand

recrystallized from water - ne 8%y benzAr88hyde and

4( 4~ chl orobenzoylac"fE??b%ﬁtféﬂed’éﬁ?/‘%fé:qreqﬁi"f‘@d’ 2R 2fet Qﬁﬁh@%l%‘-tet 88 and 69
respectively. 4- PRydngdeulbondyng Jrepenzdl delipdel usidling &iwe apnt hesi s of 70
was prepared as fighlio¥Eated Whx#ig.€1Qf sodi um benzenesul finate (0 11M 24
DEC 2003 WO 6/ 40628 0; 15, and, 4-fl uor ob al dehyd 0. 1M in
dry di met hyl aul f oxi deg%&gggégs%st |bFr§led <3 *PobTFoM % th 3% ogen and
t hen poured dhto & ¥: ¥inpJdGds. riftk nEXECHDitthet éewr@@lzp%twup\)vashed with
wat er and recr yattakl seeitarbervio efHCONHNED Sdtaupy Yits&El falddy thbedizaagsul f onyl
chl oride or 4-nethyl benzesul fonyl chloride (0.20M was added dropwi se to a
stirred solution of 4-hydroxybenzal dehyde (0.16M in dichl oronethane (90nlL)
and triethylamne (35nL) at 0 to 10C over a period of 10 mn. After a 10
further 15 min., the reaction m xture was diluted wi th dichl oronethane and
successively extracted with Water, hydrochloric acid (10% w v), saturated
sodi um bi carbonat e sol uti on and saturated sodium chloride solution. After
drying the organic extract, the solvent 15 was renoved affording the

i nternedi ate products required for further syntheses. The conpounds were
hormgenous by TLC u5| ng a sol vent system of benzene met hanol (7 3) and the

P -,
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of the distal aryl ring and certain substituent groups
on the distal and, to a lesser extent, the proximal aryl
ring in the compounds of the invention appear to
5 strengthen the attachment of the molecule at the
receptor and thus increase the potency of the compounds .
A systematic synthesis and evaluation of compounds
of Formula I and compounds with closely related
structures has revealed the following general principles

10 (1) The substitution of the methine hydrogen
attached to the carbimino carbon atom by larger groups
does not significantly affect the anticonvulsive
activity of the compounds; (ii) positioning of the
arlyoxy or arylthio group in the ortho or meta positions

15 of the proximal ring leads to a lowering or abolition of
anticonvulsgive activity; (iii) the substitution of the
ether oxygen by sulfur or sulfonyloxy groups leads to
compounds with similar anticonvulsive activities, while
other spacers lower the anticonvulsive potencies; (iv) a

20 decrease in size of the substituents on the distal aryl
ring, increases anticonvulsive activity; and (v) the
anticonvulsive activity is high when at least one of the
substituents on the distal alkyl group is in the para
position.

25 Hence, compounds of the present invention which are
particularly preferred are those in which R! and R? are
hydrogen or halogen (most preferably fluorine), R}, R*
are each hydrogen and R® is hydrogen or C,, alkyl, and X
is 0 or 8 (and most preferably O).

30 Particularly preferred compounds according to the
present invention are 4- (4’ -fluorophenoxy)benzaldehyde
semicarbazone and 4-(thiophenoiy)benzaldehyde
semicarbazone. These compounds exhibit high activity in
the MES screen, low toxicity and afford protection in

35 the corneal kindled rat screen without negative
features, such as proconvulsant properties.
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' ~Qidc U 24 DEC 2003 WO 96140628 PCT/ @A96/ 00380 19 The mgjority of the
conmpounds were examined for oral activity in rats. Initially doses of 50
ng/ kg of the sem carbazones were adm nistered. However as the data in Table

1 reveal, with thecientpllpn tdife ROn@Dadab Bcrébhliﬁom&rit tad (r)ngiegcgﬁn
thi's dose displ a iYLt Vi e : C a enp

t hose conpoungs E?’gég@&mg ynr?gg?g%gﬁggt %gﬁky%éu?ﬁeﬂﬁgis‘é%%a Y r educed
fourfold to 12.5 7“153)“ e%gﬁ'f‘ﬁ AgiPhat roletd $eiFHrehe MES screen was
retained in all Ededsoengepkalngr: Abinidieagophylicait.ed19Te Takl, e2ds -

neur ot oxi ci t ¥ wassabsaudt byus meﬁhee@-aaﬁ- inhq?gvetlbgﬁe%)@?goﬂé)li%ig%hcgredef it
exception of co 1.1 [ al s.caused ., (

1,2 gnd 4 hour Sng Jlt:%euri-egr S#P%%nr%i E%r a§ |i(J§:/ral‘.f HYSE agn4vel.a5l§.g‘8. cr-i.n.g.r
were 15 eval uat efPTHFA heSSEAILTEEFLen 1890 k6 Udsed07 ndiksated in Table 1 but
they were eitherdiscctsures (ebmpduhdereindogporatedohetitplbgyed only margi nal
activity, detailsegdrapriech are given below. Quantitation of selected
conpounds wg: R Atcl}gvﬂ,&gur es obtained are 20 presented in Table

un
3. 24 DEC 200 . ) )
The compounds of the present invention may in some

cages have quite high neurotoxicity when injected
intraperitoneally in mice. For example, neurotoxicity’
was found to be present in approximately 65% of the

15 compounds tested and quantitation of the biocactivities
of the compounds of the invention has revealed PI‘s in
the range of 2-14 in the MES screen and 1-3 in the scPTZ
screen. However, it has been found that such
neurotoxicity disappears or is reduced to an acceptable

20 level when the compounds are administered orally to
rats. Moreover, while the compounds exhibit high
activity in both the MES screen and the scPTZ screen
when administered intra-peritoneally, the activity in
the MES screen remains high when the compounds are

25 administered orally, but the activity in the scPT2
screen may decline. For example, for the compound
4- (4’ -fluorophenoxy)benzaldehyde semicarbazone, oral
dosing of rats produced an ED;, figure in the rat oral
screen of 1.59 mg/kg and a PI of greater than 315.

30 However, the compound did not afford protection in the
8cPTZ screen at a dose of 125 mg/kg and only 10% of the
rats were protected at a dose of 250 mg/kg. An absence
of neurotoxicity at the maximum dose utilized (500
mg/kg) led to exceptionally high protection indices.



WO 961 40628 PCT/ CA96/ 00380 20 Table 3. Eval uation of Sel ected. Conpounds in
the MES and Neurotoxicity Tests after Oral Admnistration to Rats MES
screenneur ot oxi city screenConmpoundPl 't (h) EDS(ng/ kg) sl opeté ;;) 6@6(5‘%)3(9)

sl ope(95% Cl ) (SE) (95% Cl ) (SE)4b21. 593. 17%}- 24b>500 '

-->315(1. 01 -2. 25) (0. 84) _4f 23.434. 1212>500>145. 57( 2. 282- 4. 726) (

1.324) 5c46. 152 55---- ----{3.69-9.71)(0.69)_5e211.444.12----

- ---(7.61- 157 %830) 5942, 373. 18' / a- 24b>500 PCT/CA96/00380
-->210(1.54-3.62)(0.81) 5k41.132.661>90>79.179(0. 713-2. 005) (0. 949) 5n25. 653
.b5'/,-24b>500 -->88(3.79-7.81

) (0.98) 5013.077.114>500>162. 47(2.579- 3. B14) (2. 292) 5p66. 481. 98- - - -
----(2.970-1

S. 536) (0. 753) 59 22D STREEEAN>190. 02( 1. 689- 3. 926) (0. 819) 43. 2| 3. 575>3. 22>100
.16(2. 252- 4. 636) { 1. 02Rp5edipduids 437 XHe0 22eehtidh lmdy toe? adidB) sk e284d) . 5u445. 81

1. 327(19. 481- 3| So5AAM 005N pikord PR 203D 0LH0R2G, ; CA96/ 00380
screen neuroto Cl creen oun A B ) S| ope
309 W o ot 6%9}8%t)1°5%é§ﬂ%5héﬁﬁ’féinﬁ 59 stop

t (h) TD50(ny/ | : gJo¥F% .
23.215. 19%1- 24b >Boosreest baaldysscegntable) gepiareexa®Xk73. 841 36111. 4

%%(7(2331% 2147)2% (Zldil:ﬁ)e(n&g%é@) &31%&)&/@%65?&3@ Qiﬁy&%ﬁ:&-,lwléht&ﬁ%- '57d' .

: - : = : n ' ection index i.e
. a . TD50/ ED50 ;&%g%c8%3%%20\6@1&%”5%3&8@%@&,0_*1%%18%,1 4,6,8, and 24 h
af ter adni ni st rafYHEoL, Jotased, KeREPIRPLo6TURFESE PR /HEETBIDTIHGI22 Furt her

bi oeval uat i ons ohatoipdahd bimders anghddheakwes. (Afg eracaniaaperi t oneal

i njecti OP i ritgg rédBluibbe &BEQaanded, D@15+ Our %&ui:&sé,lhe MVES andI neur ot gi(i c} ty
screens for g ive revealing a 0
33.8. Using a k},ﬁ%n%?ﬁsq%rlggﬁggt {%/PEDS#%%%%%’ O#P Ef'gf’co ound was 3. 93
ng/ kg. A daily doR9dfrtintredyFkETTh Apshrech@Rrhe A E83greAT ) for t hree
days to rats. Afdsimredgsantddelgveaerlginetes  esdlelbsnandoogknileeas nmade

bet ween the hepagéfivak3se®, (18 1 Adsaai ftked vp ONHRbnafhdBtSrcRamel y
liver wei ght}% ang m.crosonal RL2L &l rllﬁyl el ds i 0.2 di.tion {ng tlhe enzyne
activities cy %%lhvra.‘gf'fﬁe?ﬁ%(}, 1AM AR S 0IPL 59%‘@9 @8,

UDP- gl ucur onosy| stganist asids, saltd Gindadstbratdues etdunipreanks,i galc

o (cjieet hyl ase, éSarﬁtEﬁIaméyT E%ﬁ_,l?i\dﬁhﬂs Qudeabtytasesilied aebieanavest agasf Ie_r ase
and qui none redu e. I eACRS kN et n_the livers
fromtreated andg%:lac?gtér Sw&gﬁ'\l\e e égt%I}:{:sgggggﬂ&éogi:QBOF?%%4BM;nd 5 g
were exam ned fo &% €8n S o 0F IVEher % 8P nsRURY -ARt ¢4 VEATRES

pent yl enet et2Paz oretifdsial rpwregenexsh@andonaturadnpreettenerd) were t he MES ED50
and the TD50 fi gures Tht ddmprdtbons naycbé gi-dpardabire ady Hed tdreengonpound

possessed this UaSlRSnkaBhE RN R MalSidilnds0088 AT 108 My/ kg, 4b
increased the tine (o cl o.nus.1 25 C@gunds 46’ an wer € al so eval uat ed
for their abilit5°1E Fr eFRTEBNVIAR SRS FIRIGER 8% subcut aneous

admi ni stration ofolitdégnal |syraPaAndeYsi-crotoxin in mce. The seni carbazone 4b
gave parti alzsprot ect imhs imvdnte@ss isV@eserHsns inhasaAHeBgil Was thaacti ve. 30

I n addition 4b aggﬂroq,gg?n%aq{p%gpt‘;ﬁghi 24 %"ggg&d&%%e%‘?ﬁ%égﬁi ne test

in mce. Full details, heSe tesis_ are provi el ow TONEAL

| NJECTION | N M CE° (1™ gd?tﬁ S7°PB ¢ é"hlens’b‘%ﬁﬁllf’ﬁn summari zed in Table 35 1,
intraperitoneal BXMEEEL BN of a nunber of conpounds into mice elicited the
foll owi ng si de ef f ectrheatonfmiuindss2a t45PDEHoA03n WAKIG/ 4062%wPGet&£A96/ 00380
23 doses (mgipkQg) ]';}&q, I i i r iyl M, T S en, nyoclonic
j erks wer errggt edsvm t ﬁ%%ﬁdft&t E&%{'ﬁ‘q&h@g %%Jvnlggbg rr%%fiﬁggéb %{Sl% 0. 5h and 5f
100, 300:; 0. 5h. SeTTMFTEERT i HusbE Jeél-fﬁlrg TRANGIFt GOTRESPERe kY &8OPR the 5 .
SCPTZ screen as $hyiwnows: Figl8:2308eit iftied 100, t3@0s4te fAast0yndd; 025 and 4h;
4_j,:100, 300; 0. 53 and o#hs 5] :wdeh; nBh:thie: 30510 tBerRE HEERG0idAR139040. 5h and
5s:300; 4h. At thﬁl eﬁ% %flt he 4 hours, continuous seizure activity foll owed
by death resulted in tl e 5cPTZ screen when mice received 10 300 ng/ kg of
50. ORAL ADM NI STRATI ON TO RATS Using the doses indicated in Table 1,
several conpounds showed marginal activity in the scPTZ screen. These
conpounds as well as the nunber of rats protected 15 at different tine
periods are as follows: e :1/4 after 0.5,1,4h; 5h:1/4 after 4h; 5n:l1/4
after 0.5,1,2h and Sr: 1/4 after 1,4h and 2/4 after 2 hours.

| NTRAPERI TONEAL | NJECTI ON OF COMPOUND 4b | N RATS The ED50 figures, 95% Cl
val ues and slope (SE) for 20 4b in the MES screen obtained 4h after
intraperitoneal injection into rats were as follows: 2.37, 1.39-3.57 and
2.65t0.76) while the correspondi ng TD50 data were 80.09, 66. 14-87. 27 and
17.02(6.41). The protection afforded after intraperitoneal adm nistration
of 125 and 25 2.50 ng/kg of 4b in the scPTZ screen was displayed in 0/2 and
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hydrogen, C 9al kyl, C, _9cycl oal kyl or C6_|loaryl; and X is oxygen or

sul fur; with the proviso that:



10 a) . if Xis sulfur, then at |east one of Rl and R2 is other than
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and R is other than hydrogen and . c¢) if X is oxygen, RS is hydrogen,
methyl or etWP**%Hd 20, it RL and R2 are both hydr ogen PCVRAS/0380 | east one
of R and R is other than hydrogen and nethyl; or a

pharmaceutical l y-acceptabl e salt thereof. 2. A conpound according to claim
Z characterized in that at |east one of R and R2 represents fluoro, 25
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conposition according to claim®6 characterized in that at |east one of Rl
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administration. Compounds 4e,85b,d,g-i.n,q,r were

15 evaluated in the scPTZ screen at the doses indicated in
Table 1 but they were either inactive (compounds
5b,d.a,i.q) or displayed only marginal activity, details
of which are given below. Quantitation of selected
compounds was undertaken and the figures obtained are

20 presented in Table 3,
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11098 & () -, 4R i.i4i8<i>i c£59109% & @)1—7 9% Y2004 & £J00, ' 1098 & () ->315
1008 & ()-, '109% & ()- (!LOW&S)()- (08110)%&() > Ai G Di Ei Fi G }aFE)
1098 & ()-, '109% & ()-, '10% & ()-,' Ao~TP $# 10% & () -
109% & () - G_fH i Ji L3 Ni Pi RBHE, 0%48!2&) 109 85Q0) - | ' 109% &>(1$3.37
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5c 4 6.15 2.55 . . -
' (3.69-9.71)  (0.69)

Se 2 11.44 412 - - - -
(1.61-15.75)  (1.32)

5g 4 2.37 3.8  %24®  >500 - 3210
(1.54-3.62)  (0.81)

5k 4 1.13 2.661 >90 >79.179
(0.713-2.005)  (0.949)

5n 2 5.65 3.65 Y424 >500 - >88
(3.79-7.81) (0.98)

50 1 ©3.07 7.114 >500 >162.47
(2.579-3.944)  (2.292)

Sp 6 6.48 1.98 - - - -
(2.970-15.536) (0.753) '

5q 2 2.63 3213 >500 >190.02
(1.689-3.926)  (0.819)

Sr 4 3.21 3.575 >3.22 >100.16
(2.252-4.636) (1.022)

55 4 1.68 4.437 >500 >297.24
(1.146-2.438)  (1.281)

5u 4 4581 1.327
(19.481-315.522)  (0.524)
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109% & ()-. '10% & ()-,~ '10% & ()-, '10% & ()-,iiiiiiiilL, '10% & ()-
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109% & ()-.iiiiiiieE), '10%& ()-, ' 1098& (), '10WB& ()-
11098 & () -, %Po~TP $#( "10% & ()-,iiiiiiit2, ' Ao~TP $# " 10%&()
108 & ()-,$ '10% & () - MEl&)%e&n() 10%&()leurplior<l|citnqrqex< Ao~
109 & () - Comp@ggle’ () - 1004 & ()- 1100 & (V- $ 1004 & ()-_'10BE& ()-,
10% & () - iiiiiiijl\(h): 1EPs@e i, slamyos &) - | TDJ@%/&E)() , fepeTP $#
10% & ()-, ' 10% & () - mHS% 1%15&() ' 1(98EY) - | (Sﬁm%&()-,~
109 & () - —10948-&: ' ) -,
10% & () -, '10%&'()-, 10%&()-, ' 10% & () -, Ao~TP $#iiiiii_*<
1098 & ()-, '10% & " 109% & ()-, '10W& ()-, 109 & ()-, ' 10% & ()-,
1008 & ()-,iiiiiiifJ*<"'10W& ()-, '10%& ()-, '10%&'()-, '10%&'()-
109 & () -, Ao~TP $#iiiiii=*< "'10%M0~TP $# '10%W & ()-, '10% & ()-
10% & () - 08 & (.) - iii"'iitX< % ' & ( 10% & ()
' 10% & () - PS}W%&%& (bﬁﬁ ()‘1}’2?3 %Qéﬂ ;5000%&() |||%‘6|fJ*<
10% & () - . 0%&() b f‘) B g 10%&()
Carbamazepine 1 3.57 3.84 1 361 114 101
(2.41-4.72) (1.15) (319-402) (2.96)
* Valproate 0.5 395 8.13 05 859 6.57 217
(332-441) (2.76) (719-1148) (2.17)

* PI indicates the protection index i.e. TDgy/ED.,.

*  The compound was examined 0.25, 0.5, 1,3,4,6,8, and 24 h
after administration.
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' 10% & () , 1098 fqmparife% &ade. betwesm phe)hegatip] Fi99ue8Aron0% & () -

109 & () -, 16 10%r&ated ,andlB8ARAL) anindil)B Rahety AQvEP $didhtisi hhd. 8A

10% & () - A0~T%i§¥oé&r%% gréééin yields in addition to the enzyme
activities of cytochrome P450, p-nitroanisole
O-demethylase, UDP-glucuronosyl transferase,
sulfotransferase, ethoxyresorfin O-deethylase,

15 pentoxyresorvfin O-dealkylase, glutathione S-trangferase
and quinone reductase. No differences in the properties
between the livers from treated and control livers were
detected (p> 0.05).

Both 4b and 5g were examined for proconvulsant

20 properties in the intravenous pentylenetetrazole test in
mice; the doses administered were the MES EDg, and the
TD;, figures of 4b and 5g indicated in Table 2. Neither
compound possessed this undesirable feature and using a
dose of 108 mg/kg, 4b increased the time to clonus.

25 Compounds 4b and 59 were also evaluated for their
ability to prevent convulsions induced by the
subcutaneous administration of bicuculline and
picrotoxin in mice. The semicarbazone QQ gave partial
protection in these two screens whereas 5g was inactive.

30 In addition 4b afforded no protection in the
subcutaneous strychnine test in mice.

Full details of these tests are provided below
INTRAPERITONEAL INJECTION IN MICE
In addition to the information summarized in Table
35 1, intraperitoneal injection of a number of compounds

into mice elicited the following side effects at various
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ORAL ADMINISTRATION TO RATS
Using the doses indicated in Table 1, several
compounds showed marginal activity in the scPTZ screen.
These compounds as well as the number of rats protected
15 at different time periods are as follows: 4e:1/4 after
0.5,1,4h; 5h:1/4 after 4h; 5p3:1/4 after 0.5,1,2h and 5r:
1/4 after 1,4h and 2/4 after 2 hours.
INTRAPERITONEAL, INJECTION OF COMPOUND 4b IN RATS
The ED;, figures, 95% CI values and slope (SE) for
20 4b in the MES screen obtained 4h after intraperitoneal
injection into rats were as follows: 2.37, 1.39-3.57 and
2.65(0.76) while the corresponding TD,, data were
80.09,66.14-87.27 and 17.02(6.41). The protection
afforded after intraperitoneal administration of 125 and

25 250 mg/kg of 4b in the scPTZ screen was displayed in 0/2
and 1/10 rats.

KINDLED RAT TEST USING COMPOUND 4b
The kindled rat test was undertaken by reported
procedures (as indicated above). Compound 4b was
30 administered orally and the animals challenged with
electrical stimuli 2h later. The ED,, is the dose
required to reduce seizures from stage 5 to stage 3 or
less and these stages are described as follows namely
stage 1 is mouth and facial clonus, stage 2 is stage 1
35 plus head nodding, stage 3 is stage 2 plus forelimb
clonus, stage 4 is stage 3 plus rearing and stage 5 is
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Rats were administered 100 mg/kg of 4b daily for 3
days. The livers were removed, weighed and the effect of

4b on the liver microsomal system were compared to
control animals which received only the vehicle
(sonicated 0.5% methylcellulose) .?®

15 (VI) EVALUATION OF 4b AND 5g IN THE TIMED INTRAVENOUS
PENTYLENETETRAZOLE TEST.

Compounds 4b and 5g in methylcellulose solution

(0.5%) were injected intraperitoneally into mice. The
two doses used were the approximate ED,, values in the

20 MES test and the TD;, figures. After 1h, a solution of
pentylenetetrazole (0.5%), sodium chloride and sodium
heparin (10 USP units/mL) in water were infused into the
tail veins of mice at a rate of 0.37 mL/min (4b) and
0.34 mL/min (5g). The times from the commencement of the

25 infusion until the appearances of the first twitch and
also the onset of clonus were recorded for the test and
control animals. From these data, the gquantities of
pentylenetetrazole infused was obtained. Ten animals
were used as controls and for each dose administered

30 except for the 13 mg/kg dose of 4b in which case 9
animals were employed. The figures for the times of the
first twitch in seconds, quantity of pentylenetetrazole
administered in mg/kg (SE) and p values were as follows:
4b(dose of 13 mg/kg): 32.2,32.3(1.4), >0.05;4b(dose of

35 108 mg/kg):32.2, 32.6(0, 8), >0.05; 5g(dose of 15 mg/kg) :
32.8,32.9(1.4), >0.05;5g(dose of 95 mg/kg) :
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f blcuculllne and plcrotoxin were glven subcutaneously
to mice. Compound 4b was also examined for protective
effects after subcutaneous administration of strychnine.
15 In the case of 4b, the number of animals protected in
the subcutaneous bicuculline test at different ddses
(mg/kg) were as follows: 0/8(54), 3/8(108) and 3/8(216).
In the subcutaneous picrotoxin test, the protection at
various doses (mg/kg) were as follows: 1/8(27),
20 '5/16(108), 2/8(216). Compound 5g showed no effect in
the 12-96 mg/kg dose range in these two tests. The
semicarbazone 4b afforded no protection in the
subcutaneous strychnine test using a dose range of
13.5-108 mg/kg. Two animals per dose were used except in
25 the bicuculline and picrotoxin tests for 4b in which
cases, 8 or 16 animals per dose were employed.
EXAMPLE 3
The compounds having the structures shown in Table
4 were prepared. The structures of the listed compounds
30 correspond to those shown in Fig. 3 identified by the
same first number (12, 13, 14, 15, 16, 17 or 18), with
only the substituents being identified in Table 4.
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%10% t&() 1004 " t& ()-.,10%" t&() , 10% " t&( , 10% " t&gﬂ 10% t&
()-.,10%" t&w?)96"“\?%<yz| D(tX< 10% "t & ()-.,10% "t & ()-. PEEGA9(0M8Y )

%rAz{l ~hH<, 10% "t & ()-.,10% "t & ()-.,10% " t&() ,10% "t & ()-.,10% " t&()-.
,10%"t&'()-.,10%"t&'()-._?<,10%"t&'(,10%"t&'()-.,10%"t&'()-.,10%"t&'(
)-.,10%" t&() 10%"t&'()-. 10%"t&'()3og’?< 10% "t & (,10%"t& ()-.,10% "t
&'() , 10% " t&() 10% " t&() 10% "t & ( ;1 10% "t & ()-.|\ @g?, 10% " t& ()
-, 10% t & () ), 10%‘1@5&- Gympe:,unds were synt esized as follows,

OmAt X<, 10% "t & @lthéddH atEemptd A% ibdldte 2-pRASHYRTropiophkhUhe | & ()-.,10%"t

& 10% "t & fheui ol 8hd ) 5199 o "t & , 10%
& 53&() M oo % 11&{’/61 &hé)yn%é i@@fk&m Ly t(ﬁ“-ﬁ%f{@@l I()

o, 10% "t & () - eI %"E{u&c ot 8118@5‘ t? ti°8§7l>‘“’f6’%4§ “Eo‘é)&? t&' 0)-

%"t& ()-., D% the {9rmat19%°ﬁ @ @pmber ﬂﬁ/@ompt(r)ds (., m% t& ()-.tX<?, 10% " "
& ()- 10% t & (hterddi¥iiatelaldehyde8%rid &etpnes Miie" réadted wi@% t& ()-.,10%
t"t & () T X<?, 1Qé¢nlé§ﬂ:(a)z1de1@f’§ 1t6‘$‘ thos%ﬂ%:aﬁgéz(i)de ]!’pa/&c)t& ()-.,10% "t & (

2? , 10% 7t & () - ah&noguam.dg.}le I EEEEJ flormlc ac£a h}fdraz de lg;, ),10%Ii t&()-

%mM0S7, 10% 10% 'acetiy -hydregide &18p) , , aohydrygide? (180k qr&b(c;mc 10% "t & ()
., 10% "t & (Jo ., hQUkaiide (188X, 10% 10% "t & ()-., 10% " t& () 10% "t & () -

0% "t & 10% " t & 0 09

o150 308 Dol bty g0 B o S

% 10% "t & () - %é%—t"@S( )“nde{'%ment 88 (§ellovgesDesgs L 30.09¢00t@nd) - . 10% "t &
()-.,10%"t & () 300 X¥/Hg were injected by the intraperitoneal route

%10%105/6& ()- 1.19% rﬁi%e( knd, df¥fuat&a(dn thiOfks | &corz adP% "1& ()-., 10% "t &
% 10% " t & fg i’&%"?‘%&‘ £y ‘i‘b’f%"?&%z half,gpd four) hounmaftex. (. 1004t &
()-.,10%"t & ( ) —adF‘P@tXaEé%l t e yesu m/aa'rggprfgaentgg%n tTgbly-4 2 a

%rAkK/ 10, 10% " akote -ir0 a8ldvt i dr&'tlo) the 1dda" €8+ (;)&gl@%c"ﬁ &s()-.,10%"t& ()-.
, 10% " t& () 191@:1\5&& )f'or comparatlve

gK+, , 10% " t&() L1 9 10% "t , 10% "

£& ()-.,10% "t & ( ﬁg‘{ad‘tt Eéz‘%%q'% Q(y%he "“’f’& ?ﬁ se'%ié%/%d "8'“{’5’““‘3&510% "t & ()-
,10% " t&(Z)Q I’G%“‘f%’{t?kenlmt&S*E)reﬂ“%%f\mﬁglwdlq_%d t1&() ,10% "t & ()
L 10% "t & ()-. TRB¥"3& ()-.,10% "t& ()-.,10% "t& ()-., 10% "t & ()-.*+-.0gK+

,,10%"t&'()-.,10%"t&'()-.,10%"t&'()-.,10%"t&'()-.,10%"t&'()-.,10%"t&'

()-.,10%"t& ()-.01234| D(gK+, 10% "t & ()-.,10%"t& ()-.,10% "t & ()-.? !

%MmA\456789: ;

t X<, 10% "t & 10% "t & ()-.& 10% "t & ()-.& 10%"t& ()-.,10%"t& ()-.,10% "t & (

)-.,10%"t& ()-.,10% "t& ()-.;

<=>?@\Bt X<, 10% "t & 10% "t & ()-.& 10% "t & ()-.& 10% "t& ()-.,10%"t& ()-., 10

%"t& ()-.,10%"t& ()-.,10% "t& ()-.BCDEF(tX<? !

%M, 10% "t & ()-.,10% "t & ()-.,10% "t & ()-.FGH JKLM X<? !

% 10% "t & ()-.,10% "t & ()-.,10% "t & ()-.,10% "t & ()-.,10% "t & ()-.,10% "t &

)-.,10% "t & ()-. MNOPQRSTt X<? ! _

%10%"t&'()-.,10%"t&'()-.,10%"t&'()-.,10%"t&'()-.,10%"t&'()-.,10%"t&'

10% "t & () -. TUMKYZt X<? |

%10% t& ()- 10% "t & ()-., 10% " t& ()-.,10%"t& ()-., 10% "t & ()- 0% t-&

()-.,10%"t& ()- Z[]" IN@tX 10%"t& ()-.,10%"t& ()-.,10% "t & ()-

%m_abcegi j gG*, , 10% "t & ()-.,10% "t & ()-.,10% "t & ()-.,10% "t & ()- 0%"t&

“()-.,10% "t & ()-.,10% "t& ()-.jkl mopgspT4, ,, 10% "t& ()-.,10% "t& ()-., 10%

"t& ()-.,10%"t& ()-.,10% "t& ()-.,10% "t& ()-.,10% "t & ()-.stvw$pT? !

%, 10% "t & ()-.,10% "t & ()-.,10% "t & ()-.xyz{|}tT8? !

% 10% "t & ()-.,10% "t & ()-.,10% "t & ()-.,10% "t & ()-.,10% "t & ()-.,10% "t &

()-.,10%"t& ()-.hH,,10% "t & ()-.,10% "t& ()-.,10%"t& ()-.,10%"t& ()-., 10

%"t& ()-.,10%"t& ()-.,10% "t& ()-.9G ,10%"t& ()-.,10%"t& ()-.,10% "t & (

)-.,10%"t& ()-.,10%"t& ()-.,10% "t& ()-.,10% "t& ()-.| D(gG ,10% "t & ()-.

,10% "t & ()-.,10% "t & ()-.? !

%M0S7, 10% 10% "t & ()-.,10% "t & ()-.,10% "t & ()-.?,10%"t& ()-.,10% "t & ()-

,10% "t & ()-.,10% "t & ()-.tX<,10% 10% "t & ()-.,10% "t & ()-.,10% "t& ()-.,1

0% "t& ()-.,10% "t & ()-.,10% "t & ()-.,10% "t & ()-. (tX<? !

%A, 10% " t&() ., 10% "t & ()-.,10% "t & ()-.pT8?

,10% "t & ()-.,10% "t & ()-.,10% "t & ()-.,10% "t& ()-.,10% "t& ()-.,10% "t & (

A ANAZa



|

%A, 10% "t & 10% "t & ()-.,10% "t & ()-.,10% "t& ()-., 10% ftg& 3 k4 "t
& () 101k ()80 emshixer v Zfﬁficzﬁbé
9%mA, 10% t& ()-., 10%" t& ()-.,10%"t& ()-.,10% "t& ()-.,10% "t& ()-., 10% "t
& ()-.,10%" t& ()-. ? @\BCDE X<? |

%mA, 10% " t&@ 10% "t & ()-., 10%"t& ()-.,10% "t & ()-., 10% "t & ()- 0% t
& ()-.,10%" 8’(")‘“‘"EFGJ| @StX 10% "t & ()-.,10% "t & () - FCT(Gapon0 |y _

oA KLIMNOPQE X<, 10% "t & (, 10% " t& (). 40% " “t& ()-.8 10% " t& ()- ,10% " t&()
-, 10% "t & ()-.,10% "t& ()-., 10%" t&? Q?STUVW(tX< 10% "t & (, 10% " t&()-
,10% "t & ()- :»&,10%"t&'()-. 10% "t & ()-.,10%"t& ()-.,10% " t& ()-.,10%" t&
()-  XYZ[\ (X2 | A, 10% " t&(%-.,lO%'t&() L 10% "t & ()-.\]~ " abct X<? |
% 10% " t&()ﬂ 109 "td ()-., 109"t & ()-., 10% "t & ()-.,10% "t& ()-., 10% "t &
()-.,10%" t&o()- cgef h|th<’>I
% 10% " t&()o 100 "tg ()-.,1096"t& ()-.,10% "t& ()-.,10%"t& ()-.,10% "t &
()-.,10%" t&;;() | optx<qi’ o "
% 10% " t& ()2, 100 "tg ()- Bode & (), 10% "t &%) -., 10% "t& ()-., 10% "t &
()-.,10% "t &() - . pdir st D(tX<,:IO%"t&'()-.,10%"t&'() 10%"t&'()-.?!
%nAtuvwxy{|t£8 1094 /510% "t & ()., 10% "t & ()-., 10% " t&() ,10% "t & ()-., 10%

£t & ()-., 104" t& ()-.| 10% "b&|() & &} ~Lx<, 1Q% , 1q%s &':() 910% L& ()-., 10
%"t& ()-., 19%"t&()-|, 10%&Et & (£ 1@ "t &()- /¢g¢ B !

o%m, 10% "t & Q) -., 10% "k & ()-~, J0%B& ()-.gC<? !

o6rA, 10% "t & () -., 10% "k & () - .. 10%," & Qg,w@a"t&@ O%Q\t:& (gh 10% "t
& ()-. 7<? 19 e | & B | 8 832 d¥ 52 =g
%100% "t & ()= , 10%% & (7., Foo " &) -~ D10 T & ()%, 10 " t&"‘() 0% "t &
()-. ?<? 1 9 Z — @

% 10% "t & ()5, 1092 & (2. goo% "t &) - 80% 'F& ()F. , 10% " t&c() (\10% t &
()-.;_ 104" - | B 'S | 8 €% g o k

%A, 10% "t & (- ., 108 " &T) - 2o 1808 "t &F 1 1Wt&g§(§-.vlo% ot&l()"’%'lO% t&
“()-., 10% " tg(q) o (.| 10% " t& -, , % t& ()-. pT40% " t=,20% "t &

()-.,10% "t &3()8 ., 10% | Jow te (=, 18"t &()-., 10% G & ()=, 10% "

gﬁ

I~ -\

. N/ N A~ |

t&()- hpT4og & 10% | @,10%"t&,-10% &&()N 10% " t&cé) 20% "t & ()
,10% "t & () .5 10% "t& ()-.| DO(hpT4, 10% "t & ()- 10% t& ()-.,10% "t & ()-
t’?! Q rg:: <
UIAL X<, 10%"t§&,§0%"t&()_g.&,~10p/¢ & ()2% 100" t&;(-,) ,10% "t%& ()-', 10% "t
& ()-.,10% " &R'H)- | 10M "t & ()-| t X<, 10% "Y & 10% " t&() L& 10% "t & ()-.& 10%
t"t& ()- a& (N.[10%"t& |)-.,10% & ()-.,10% "t & ()- (tX<? ]
%A, 10% "t & () -5, 10% " &) - 10% "t & ()£t T4, 10% 88 () - 1 10% "t & ()-., 10%
t"t& ()-., 10% 4&();1 1086 "£e [ ) 3%, 10%'T & @) - m t&()-ng/ 209% " t&()
L 10% "t & (.S 1098 t (5-.%0% A& ()9510% t &8R-, 10% "t & ()A. [, 10% "
&()- pP/ 10@@ B8 ()7 | 108 " PR 10% ‘:t&() 108"t & ()-., 10% " t&()
10% "t & ()-. ;A0 "tle ()-.9 D(pH, 10% " t;&() 10% " t& ()- 10% t&()
%At T8, 10% 1590/@ td (). 10%2thk (-.,18% "t& ()-~ 10% " t&(T 169% " t&()

L1006 "t & () - 20%["t & () - .
cC8, 10% , 10, 9"t & () .,aomt&(go,m% t@ ) - ogom%(?ﬁ 1098t & () -
.(,10%" t&()LH ,5;08,1 A, 1D 1A t&G-. 20U R (F 1@/&%&*@- MDY "t & (
)-.,10%"t& 3 -, 0/5 & (). 1" P(cOg10%. L& (g 1g>/¢ t&()- g 109" t& ()
2 1 o%m g o 8 N a
| " #$9% 0S3, 103084 "t}g () - . 10@ " &efs. %03 " tg&‘#()s@‘s,f 1@/6;t&'3(§ N@% t& (
)-., 10%" t&(‘§l 1008 " { & )-.:\°(*+N/§DIP¢$-10 ") =T 10862t &4F- ., 10%
"t&()-., 0%t ()., 10gFt8()-. BU"tF ()-S 0%t & @- 0124531 82 !
9%m, 10% " t& (8- o 10F%" &) -.. 10% " t‘&()- 567;

1,1 " )

<=@BpP0, 10% " &)() ,10% "1 & ()-., 10% " t&() ,10% "t & ()-., 10

%"t& ()-.,10%%t & ) - . BEHLNES p0..1, 109 t & () - ., 10% " u&() — 10°/<bt&()

10%"t&'() WJO% LR ()-.gl0% "{& ()-. SR\ b_ 20,1,10% "t & ()-.,10% "t & ()-
L 10% "t & ()-q, 10% [t & () 8., 1094t & ()-.,10% "t & ()-. bdef g[ 2% 2, 10% "t & () -

=
R0
)

, 10% " t&()--">I g "k 4 | tj@ _{

%rA 10% "t & (§- gkrmoqtg%lO% &'(‘B 0% "t& ()., 109 t&"‘l 0% "t & (

)-.,10%"t& ()-.,10%"t& ()-.,10%" t&()- tvx|~ ?, 10% " t&() 10% " t&()

10% t&() 10% " t&() 10% " t&() 10% " t&() 0% t&()- cC, 10% " t&

"()-.,10%" t&() 10% " t&() 10% " t&() 10% " t&() 10%"t& ()-.,10%

"t&'()-.[?c,lO%"t&'()-.,10%"t&'()-.?!

%M, 10% "t & ()-.pT8,10% "t & 10%"t& ()-.,10%"t& ()-.,10%"t& ()-.,10%"t&

()-.,10%"t&'()-.,10%"t&'()-.,10%"t&'()-.tX<,10%"t&,10%"t&'()-.,10%"t&
, 10% " t&() , 10% " t&() , 10% " t&() , 10% " t&() , 10% " t&()- ttX<

10% t& 10% " t&() 10% t&() 10% t&() 10% t&() 10% t&()

A NAa A ANAAZa A ANAZ ANy 1N



| pt Hhl 1096 & ()- .110% & ()- .tX<0% 1101 10% & ()- .110% & ()- .110% & ()-
110%& ()- .110%& ()- .110%& ()- .110% & ()- .tX<0% | 10l 10% & () -
110%& ()- .110% & ()- .110%& ()- .110% & ()- .110% & ()- .hLO%R &'
Vi110% & ()- .110% & ()- .-q' { IptHil 108 & ()- .110% & ()- 23%&6@2@03
1111096 & ()- . 110%W& ()- .110%& ()- .110%& ()- .110%& ()- .110%& ()-
L 21109 & () okl 0% & ()- 1109 & ()- .110%& ()- . 110%& ()- .110%& ()-
T10% & ()- WOMMBHg (| pt Hhl 10% & ()- .110% & () - |10’%" A96/00380
.tX<O%qI10%&() |10%&() 1109% & ()- .110%& ()- .1110% & ()-
1109% & ()- .110% & ()- tx<0%1|10%§() 110% & ()- .110% & ()-
110% & (Y- .1110% & ()- .110% & ()- 3310% & () - |10%&() g
IptHhIIlO%&( C O 110% & ()- .110% & ()- .tX<0% & ()- .'ql 10% & ()-
l10w& ()-|. :0%&() 110% & ()- .||10%&() 1109% & ()- .1 0% & ()-
tx<0% & OF .1ql10%6& ()- .110%& ()- .110%& ()- .110% & ()- |1110% & ()-
110% & ()-| .110% & V11096& ()- ' 110%& ()- .-q' { Ipthl 0% & ()-
.I10%‘&'()-.t(<0%&9,) 81109 & ()- |1m%&) |10%&(;); 109% & () -
110%& ()-].110%w& &-|.180% & () - tx<o@&( 110% & (- . [10% & () -
110% & () - .|10%&() 110% & () - |10%&()- 1 10% & ()- . rVitX<0% & ()-
C110% & (). {1 10% & (]- - ' { | pt Hhl 10% & ()- . ?<0% & () - 109% & () -
110% & ()-]110% & ()-1.130% & ()- ol 10%88 (), . T109%6& ()-,,. 2F0%& ()-
C110% & ()b . 1110% & )- F10%8E () - S 1105 & (2 |1o<%&()~o. | 10% & () -
L#$9%A 2<09% ' {| | pt HE 10% & () - |10‘%&()~L,\| % & ()%

J9& ) *+, - pTBO%| gl 10% & )~¢10%,&() | & (L: .110% & ()= |110% & ()-
110% & () -| .| 10988 G- .9/3)128@X<H%:qlm%&g§2 | & & T |110%& ()-
110% & ()-|§1 1ovge @- | 1386 & Q- ‘°I‘IO%"&~()"*0456789£110%'$L )- .0 {

| pt Hhl 109% & §) - |10%&() AIIO%&()‘” . 9:5>?@\BpT80% & () -1 10%8&' () -

chi 10 & ()2 1|10 &4 ) | 9% & § $10%& ()- 21 10% & () - oI H%E ()-
.BCDEFGHItX’Q% |L10%88@ =1t4.09 &“()&*c\.nll Lt ()2841 Vo

110% & ()-| 1 10058 (F- | 126096 @ (F- NIGKLENG: | BB & ()Y 11 %&)cg’)

| pt Hhl 10%&§) fLo®el () - mNOD@STVté(SO%§L() QO%&&‘) 10 &()
110% & ()-| 81 1ovke ()-].118%6 & (- |10%&¢,() 10%&() 2
.VXYZ[\"‘oCO%IlO%&‘:‘(- ol 10%& ()7, .1 10% & Q (1B &G)- {B10% & ()-
(1109 & () . (110w & ()- © abcﬁervf"m%?{() S110% & ()- <1 10488 ()- .q {
| ptHhl 1096 &] () . ef ghtij KI tX<0% & ()- .110% & ()- .110% & ()- | 1805 & () -
T10% & ()-|. 11098 @- |.110% & ()- .110% & ()-, .| mopgr st X&@6 &) -
110% & ()-|.1109%% ()-|.110% & ()- .110% & ()- |10%&()°°sr>1)gf)&()
110% & () - | gstluvxr VBt X$0% & (1109% & ()- .110% & ()- .-110% & (] q{

| pt Hhxz{} ~g[35096 &z | 1Q94 109% & () - .|10%'&'() 110% & () - g\ﬂ:w“é()
1109 & () - Quoo@&'@- . QOUE |1g% Q- |g0%& 6 RE() -
110% & () -|51 109 |710%'&‘X(§ o<a%q{4ptHh|10% ()5 B10% & () -
1109 & ()-]|2hll, 0% 1886 & () - .|10%&() 110%& ()- .110% & ()4s

110% & () - |100@&() 1109% & ()- .pPO0% 10% & () - ..,LlO%;QL() 1 &
110% & ()-].110% & 130% &()- N 10%& ().l 10%X ()-8 |3
.pPOO%lO%&()- 211096 & (), |1|,10%&4) |10%&() 1 10% & (&
110% & ()-|.rV: 1 1,0%& 1\310%%‘(;1 & @&@o;? 8§ {

| pt HhcO 10% & )-o||510%&b - ox@ov'*gs:()m 1 q:&()Ndl 0%’ (-
.110% & ()-]gl 1098°& () - {. hH 0%&() 111097 & ()- .1109% & ()- 0% & () -
1109 & () -1 51 10%-& ()-|. 1 1Q6 & (- n@ShHIGO% ,(|10%&\() 1 19% & ()
g { | ptHnl m%&'g- = 1L 0%s10%&k()ho| 10%3‘&()N.|10%g&()a 1809 & ()
110% & () - guow&(ﬁi 1086 (- 5 @ 09 T0%A0N & (3% . 15086 &5() -
11098 & ()-|71 1088 @- |. 126y &5(F- "T.Iowfb&n()wtﬁvn 2 D 109! B .19 ¢
| pt Hhl 1096 & () - Blof?‘”&() NpT80%10°/§:&()Q> 1188 ()2 | 1396 &3()
1109% & ()-1.110%& ()-|.11886& ()- .110%&()- . cOBO%lOIlO‘V&()
1109% & ()-|.110% & (@- |. 1209 &-()- « 109%-& (). (1109 & ()] . YRptCBO%' {
| ptHhI 1096 &] ()- . L1098 &|()- .110% & ()- .& ()*+,- tX<0%]I10%&(§5

110% & () - .|1ocV@&'() |10%&() ||10%&()= 110% & ()& .110% & ()-
.-. 101234t Xk0%' | 80% & 1 10% & () 1tgr%& )- CE1®% & E)- [I110%& ()-
110% & () - |10%E&() 4:5|6789 10%&&() § pt'BhS1 10988 () -
1109 & ()-'. 11098 ()- 1. 9<= >’?@\BOS7O%&()I10%‘&()U |100/€'&( .
110% & ()- .110% & ()- .110% & ()- .(110% & ()- .(l10% &

. BCDEFGH t X<0% & ()1109% & ()- .110% & ()- .| 10% & & ()- .110%& ()-
1109 & ()- .110% & ()- .1109% & ()- .1 JKLMWV: 1 109% & ()- .110% & ()- .-q' {
| pt Hhl 1098 & ()- .110% & ()- . NOPORSTUt X<0% & ()- .110% & ()- .110% & ()-
1109 & ()- .110% & ()- .110% & ()- .110% & ()- I10A)&()
CUVWKYZ[\E X<0% & ()- .1109% & ()- .110% & ()- .110% & ()- .110% & ()-
110% & ()- .110% & ()- .110% & ()- .\]A_‘thx<0% C()- L 110% & () -



_CO#<' {f 2109R#f 2109R#& () - . f 2109R#& () - . f z109R#& () - . f z109R#& () - . f Z109R#&
()-.fz109@#& ()-.bF*COf 2109@#& () -.fz109R#& () -. e#<' {

bS: uf Z109@#&' () - . f z109R#& () - . t X<f 2 109R#f 2 109R#& () - . f 2109R#&' ()< ?Zf?h%z#&
“()-. fz109@4& () - . fz109R#& ()-.fz100R#& ()-.fz100R#& () - k¥ DE

X<t 210994 2109208 () - £ 210024& ()~ b 2100@#& () - f2109#& () - f2109%4& ()
- fZ109%R#& ()W f210924 () - " #$YB~bF* X<f 2100RH#&' () - . f ZLOWRH&' () - . f 210WRH&
()_ fZlO(VQ?#& m& { PCT/CA96/30380

DS: U&' () * +, - t X<f 2100R# 2100R#& () - . f2100R4& ()-. f 2100R#& () - . f 2109R#& ()-
F2100R#& ()-.fz100R#& ()-.fz100R#& ()- .- ./ 012*t X<e#<' {

bS: uf Z109@#& () - . bf Z10YRH#& () - . f ZLOYRH&' §3- . f Z10URH&' () - . 23456789t X<e#<'

bf z109%2#& ()-.fz10%R#& ()-.fz10%R#& ()-.fz109%R2#& ()-. bf z109R2#& () -.fz10%R2#&
"()-.fz109%R#& ()-.9: Evaluation of most of the semicarbazones and

<=>@\t T8e#<' {f z R¥RE&s (In tha 1@ ARA( heuFakMIRH#Ey (destla? A00R# &) - - D Z109R#&

O 1710948 Ot hOSEAE O eSS obE Sl B AL na &AL FE ()= 11 210%
bS: uf z10%R#& () -INE&FRYSd NIEXTRD IS o #RSYBRRKECE b Y  ¥aS) GrpeRt (3nd BRMOIRH#E () -

f z109R#& () -5f z HFVRHE ¢ImpoundsI@eaiiinpd . frz YRR HEPTY -adeQ?R&pteXd 2 109R+#f le%’Z

#8! () - . f 2109RHE dift hADYRHK e - 62 HIYBEEEA )on1hZ AONRAS 20QR#& () - . 2109
48 (). STVY-DREL KT ZHDREE bls R Tz TR e 0 e

bS: uY[ ~* bf h_?<f ZPes/fEigures £E0eRvRra]) compawude;dn( the frat0o@ak NBS . f z109R2#& ()
-. fz2109R#&' () - . ferk@eR#f o )ivin | 0 maBxé zd 09R#&' () fz109R2#&' ()-.fz10%R#& ()-.
Z109%R#8& ()-.fz109%R#& ()-.fz109R2#& ()-.fz109R#& ()-.rst uwx~bB&?<f z109%R2#& () -
Fz109R#&' () -.fz109%R#& ()-..fz10WR#& () -. e#< {

bS: uxyz{| } ~t X<f z1092#& fz109%R2#& ()-.fz10R#& ()-.fz109%#& ()-.fz10%#& () -
bf Z109R#8& ()-.fz109R#& ()-.fz109R#& ()-. & X<e#<' {

bS: uf Z109R#& ()-.fz109%R#8& ()-.fz10%R#& ()-.fz109R2#& ()-.pT8#< {

bf Z10%R#& ()-.fz109R#& ()-.fz109R#& ()-.fz10R#& ()-.fz10%R#& ()-.fz10%R#&
()-.fz109%R#& ()-.tT8#< {

bf z109R#8& ()-.fz109R#& ()-.fz109R#& ()-.fz10%R#& ()-.fz109%R#& ()-.fz10%R#&
()-.fz109%R#& ()-.~bF*t T8f z109R#& ()-.fz109R#& ()-. 1f Z109R#& () - . e#<' {

bS: uf Z109R#&' () - . t X<f z109R#f z109R#& ()-.fz109R#& ()-.fz109R#& () -. bf zZ109R2#&
"()-.Tz109R#& () -.Tz10%R#&' ()-.fz10%R#& ()-.tt X<f z109R#f z109%R#&' () -.fz10%R#
& ()-.fz109R#& ()-.bfz109%R#& ()-.fz109R#& ()-.fz10%R#& ()-.fz10%R#& ()-.~bB
St X<f z109R#8& ()-.fz109R#& ()-.fz109R#& ()-.fz10WR#& ()-. e#< {

bS: ut X<f z109R#& f z109R#& ()-.fz109R#& ()-.fz10%R#& ()-.fz109%R#& ()-.bf z10%R
#& ()-.Fz109R#& ()-.fz10%#& () -.pt X<f z109R#& fz109R#& ()-.fz10R#& (fz10%R
#8& ()-.fz109R#& ()-.fz109R#& ()-.fz109R#& ()-.fz10%R#& ()-.~bF*t X<f z109R#&
()-.fz109%R#& ()-.fz109%R#8& ()-.fz109R#& ()-. le#<' {

bS: ul PAf z1f z109R#&' () -.fz109%R#& ()-.fz109%R#& ()-.fz10%R#& ()-.{fz10%R#& () -
fz109%R#&' ()-.fz10%R#& ()-. hl PAf z1f z109R#& () -.fz109R#& (fz10%R#& ()-.fz10%
2#8& () -.fz109R#& ()-.fz109R#& ()-.fz109%R#& ()-.~bF*| PAf z10%R#& () - . z109R2#&
"()-.Fz109R#& ()-.fz109R#& () -. e#< {

bS: UhLOf z109R#&' () -.fz109%R#& ()-.fz109%R#& ()-.fz10%R#& ()-.fz109R#& ()-.fz1
0%R#&' ()-.fz109%R#& ()-.*hLOe#<' {

bS: uf Z109R#& ()-.fz109%R#& ()-.fz10%R#& ()-.fz109R#& ()-.t X<e#<' {

bf Z109R#8& ()-.fz109R#& ()-.fz109R#& ()-.fz10WR#& ()-.fz10%R#& ()-.fz10%R#&
()-.fz109R#& ()-.tT8e#< {fz10%R#& ()-.fz10%R#& ()-.fz10%R#& ()-.fz109R#& ()
- f2109R#8& ()-.fz109%R#& ()-.fz10%R#& ()-.] A% Tf z109R#& () -.fz109R#& () -. e#<

{ -
bS: u(fz109R2#& ()-.(fz109%#& ()-. hHf z109R2#& ()-.ffz109%R#& ()-.fz109%R#& ()-.f
z109R#&' ()-.fz109R#& ()-.fz10%R#& ()-.fz100#& () -
cCfz1092#& ()-.fz109R#& ()-.fz10%R#& ()-.fz10%R#& ()-.fz10%R#& ()-.fz10%R#&

()-.fz109R#& ()-. ~bF&Cf z1092#&' () -.fz109%R2#& ()-.fz109R#& () -. e#<' {
bS: uf z1092#&' () -
dDf 2109@#8" () f 2109R#& () - . f 2109R#& () - . f 2109R#& () - . f 2109R#& () - . fz100@#& (
)- fz109R2#& () -

"SR )*kK/leO%?#& ()-.fz109%R#& ()-.fz10%#& ()-.fz109%R#& ()-.fz109%R2#& ()-.
fz1092#& ()-.fz109R2#& ()-.*+0134z">"KkKf z109%2#& () -.fz109%2#& ()- . Fz1092#& ()
- . FzZ109R#& () -. e#<' {
bS: u46: <>@_ ?f 2100R4& ()-.fz109%R#& ()-.fz109%#& ()-.fz109%R#& ()-.fz109%R2#& (
)-. fz109R#& ()-.fz109R#& ()-. DFHILOP_Cf z1092#& () -.fz109%#& ()-.fz10%R#&' ()
- fz109R#& ()-.fz109%2#& ()-. f 2109R#& ()-.fz109R#& () -. PQRSTU~bF* Cf f z109R#&
()- fz109R2#& ()-.fz109%#& ()-.fz109%R#& ()-. e#<' {
bS: UUWWKYZ[ \ t X<f f 2109@#f 2109R#& () - . leO%’Z#& ()-.fz109%R#& ()-.fz10%R#& () -
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bS: ut X<zf z109@#f z109R#8&' () -.fz109%R#& ()-.fz100R#& ()-.fz100R#& ()-. bf z109%R#
& ()-.fz109R#& ()-.fz109R#& ()-.*t X<ze#<' {
bS: uf z1092#&' () -. bf zZ10%R#& () -.fz10%R#& ()-.fz10%#& ()-. pPoZR yﬁl@#@g@
F2109@#& ()-.f2z109R#& ()-.fz100R#& ()-. bf 2100R#& ()- . f 2100R#& &
()-. 20zefz1f 2109R#& () -.fz109R#& () - . f Z109RH#& ()-. fz10%R#& ()- fz109@#8&' ()
S f 21094 (hoonB&20f 210948 () - . f 2109R#& () - . e#<' {
bS: uf 2109R#&VPPSUB1 gop#s () - . cOOf 210%R#& () - . f 2109@#& FSTCASPBSD 1 (V- . f21
09R#& () -.fz100R#& ()-.fz100@#& ()-.fz109%R#& ()-. COf z109%R#& () - . f z109%R#& (
)-. f2100R#& ()-. fZ109R#& ()-. fz109R#& (}a. f2100R#& ()-.fz100R#& ()-.y] A% 2
109R#8& ()-..fz109R#& ()-.-fz100R#& ()-."' e#< {
bS: uf Z109R#&’ () - . t X<f 2109R#& (fZz109@4& ()-. (f z109R#& ()-. (fz109@#& ()-.:fz1
0%R#& ()-.fz100R#& ()-. leow#& ()- leow#& () - ItX<leO‘VQ#& (f 2109@#& ()
. (f z109R#&f ZEW@#&“()Q% EQ’) W?? f?mpqtﬁ‘few#& ()-
~bF*t X<f Z109R#& ()-. % .? )do zﬁi&’ogg ?’(31 St
bS: ut X<f 2109@#f 2109@#&! Y- 12100R#& ()-. Tz10%@4& ()-. leocya#& () . bf z1092#&
'()-. fz109R#& () - . fz109R#& ()-. "t Xe#<' { :
bS: u&f z109R#&' () - . f z109R#&MES-scfeel 09R#&' () - . f z 1DO@BEXiCiLy screda#<' |
bS: uf z109R#&C ¢rhpoufiz 1QUR#L () - fz100R#& ()- f7100R#& () - fz100%R#& @ . fz10%R
#& ()-.fz109R#& ()- . tXat< EDy(mg/kg) slope  t(h)  TDy(mglke) slope
bS: uf z109R#& () - . f z109R#&' ( )(95% LIDVRHEE)) - . f z109R4R% T1). f z1SB#E& () -. fz10%R
#& ()-.Tz109R#& () - =hE*t X<f 7100R#& () - fz100R#& ()- fz10WR#& () - e#< |

bS: uf z109@#& ()-,.
UX< 2 100 zléé@#&' ()2 ¢ zl&%ﬁ 5 w#@“() BPNooere () -.fzibers ()-
100

fz109R#8&' ()- . fz109R#8&" () 100/2#& ()- 'leowe#&"(leowe#&' ()-.f
z100@#8' () - . f 210048 ()-. f% g?.#& () - 35 L0948 () -, ~"B&t X<f 2109%@4#&' ()-. {210

o@#& () - . fz1008%e ()- 210 iapeteats bS: u
"9 (_C<f 2109048 () - f 2109% #0188 & ()- f2109@#& ()-.fz109%@#& ()-.fz1

0%R#& ()-.fz1Q%R#& () -, ()*,/ c<leoty§§ é leogg%() f 210048 ()~ . f210
(g e

0R#& ()-.fz1098%& ()-.% 2100 ]
<= ’\B(&)C<fzi0%’2#& (Q.fz:ZLOO ) S0 ) G () (L8

bS: u=@GIMD_?<f710%24&,; ()fz #& () - 5 ocy #8& () -, & 1092#8&' () g J](gcya#&' 0
- f2109R#& () -=F 2 109R4 % “5 #&()fz%%#&()- fz@ #& () - .
f2109R#& () - . f Z109R#& () 10()/&#& ()-.17~_ ab~bF*?2<f z109R#&' ()

- f2100@#& 2100R4% () - . f Y o< {
bS: ubcdefghi(% 221004 z%;@% %@9 #& ()- i 770%#e () f 2 100RE () -

fz109@2#& ()-.fz100@#& ()-. 171 (VQ%‘?Q _1TKnost X<f z1092#f z109%R2#& () - . leotye#&
"()-.fz10f z109RB#& () - 0f5210°/<22i§<%8()- fz;@ﬁ/&#& ()-.fz10%R#& () -.. st uvmx~bF*t X<f

z109R#8&' () -.fzI0%R#& () -. fé UR#&a( ) -bFHL0RAE () -. e#<' {

bS: uxyz{| } ~t X<f z109R#f 21002#& ()~ .1 210084& ()-.fz10%#& ()-.fz109R#& ()-

Z109R#& () -. T 23PWRH#& (3 - . f Z1DIRH& () - 3@PP<f ZJOYRHT F-23QYRH& glﬁgggsgqg/@#&(

f 2109R#& () - f"100/<2#& () - - f2e09@A& ()1.08210%R4& ()= . ~bF*D<f Z10%R#& () - . f210

0R#& ()-.f2z109R#& ()-.' fz100RH#& ()-. et< |

bS: UkCBf 2f 2109@#& () - .4 2109248 () - . f 23@4@#&0() - . f 2K08RH#& () -.. f Z39HRHE& () - . f

z1092#& ()-.fz1092#& ()-. " kC#8.d94) (0.594

bS: u) f Z109R#& ()-.fz109R#& ()-.fz10%R#& ()-.fz109R#& ()-.t X<#<' {

bS: uf z1092#&' (1ph. f Z109R#&' ()43 z109R#&200 - . f z109R#& () -.fz10%R#& ()-.fz10%

#& () -.fz109R#& () - . t X<#<' {2.67-5.833)  (1.279)

bS: uf z109R#&' ()-.fz10%R#& ()-.fz109%R#& ()-.fz10%R#& ()-.fz10%R#& ()-.fz10%R

#& ()-.fz109%2#48b () - . ~bB&t X<#TZIDWR#& (2287 z109R#&' ()-.fz109R#& () - . e#t<' {

bS: uf Z109R#& () - . dD<f z109R{B.0TR-66B4DBER’ ().- . f z100R#& () - . f z109R#& ()- . fzl
0%R#& ()-.fz109%R#& ()-.fz109R#& ()-.|L<fz109R#& ()-.fz109R#& ()-.fz109%R#& (

)-. f2109%R#& ()psaf z109@4& () -4.1% L09RH#&ELY- . MelDIRH#&40) - . ~bF* L<f 2 LOURAE () - . f
z109R#& ()-.fz109R#& () - . f ALIRI® () -Qdey< {

bS: ul LOf z109R2#& ()-.fz109%R#& ()-.fz10%#& ()-. f 2100R#& ()-. f 2100R#&! ()-.fz1
09R#& ()-.fz109R#& ()-.gK+f z109R#& ()-.fz100R#& ()-.fz109R#& ()-.fz109R#& (

)-. fz109R#& () -  f2109R#& ()-.fz109R#& ()-.1L,fz109%R#& ()-.fz10%R#& ()-.fz10
WRH&' ()-.fz109R#& ()-.fz109R#& ()-.fz10%R2#& ()-.fz109R#& ()-.~bF*I L, fz109%R#
& ()-.'fz109%R#& ()-.fz109%R#& ()-.fz109%R#& ()-. e#<' {

bS: upP4f z1f z109R#&' () - . fz109R#& ()-.fz109R#& ()-.fz109%R#& ()-.fz109R#& () -

fz1092#8& ()-.fz10%R#& () -.

00/ f z109R#& () - . f z109R#& ()-.fz100R#& ()-..fz100R#& ()-.fz109%R#& ()-. (fz10%
2#8&' () -. (fz109R#& () -. 900 e#t<' {

bS: u&f z10%R#& () -. f2109%R#& () -. f2109R4& () - . t X<ef 2109%R4& () -.f2109R#& () - . f
2109R2#8& ()-.fz109R#& ()-.zfz109R#& ()-.fz10%R#& ()-.fz109R#& ()-."#$Y&( pT4f
2109R#& () -. fz109@#& ()-.fz109R#& ()-.fz100R#& ()-.fz100R#& ()-. leo%'z#& )
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T10% & ()- $1@[:vWz10%y yfY f10%#& ()--y yPfY f10%K"& ()--y y fY
f10986 & ()-- yfY 10986 & ()-- yofY f10% & ()-- yl0%t& ()-@}\;vz1i0%y |
fY f109%& ()-- ! fY f10%t& ()--"fY f10%& ()-- yfY f10%& () gﬁgp 2003
f10%& ()-- yPfY f10%t& ()--|[:vU4z10%y yOy#10% & ()-- y' vy W& ()%
y@ow & ()- ylo%w & ()- y810%t& ()-{ /fY .
flOCV#&'()--féléfgL 98& ()-3.0ff10%#& ()-3.ff10%& ()-3.yff10%& ()-3.ff10%¢
& ()-3. y -18% ‘%‘%_ 3 PCT/CA96/00380

yy#109% & () - N2. 4f f 10%#&' () - 3. AoeVZA1f f 10%#& () - 3. ff 10%& ()- 3. ff 10%& ()- 3.
ff109%t& ()-3. pT8Afff10%#& ()-3.ff10%H ()-3.ff10%& ()-3.ff10%t& ()-3.ff10%
#8& () - 3. f FLOUBE (=3 T F 109 (O =3 N84 FH09%& {3 0%&: —+f 10%#& ()
-3. £ 109%#& () - 3. AoeVZ/ f TMB&Migech) - 3. t 284A0eVZ NG tAUGy( redy | F 10%6#& () -3. 1110
%H& () - 3. iChohPO@& () -3. T110%¢& ()-3. t TBAATf 10%& () - 3.T1 10%t& ()pgd. f T 10%¢& (

) - 3. f f 10%¢& ?)-3. ftf(hg)o/#&;més“%/kfgj TOYGR () 1®) 11 HDHEGE] 3 slope
} aE) 8f f 109%#& () - 3. f f 109%4#& g.,-al)fflq ()~ 3. Aoe}dsf En0%H&dR) - 3. T f 10%#& () - 3
_t X8f f 1004& () - 3. ff10%¢f f 10%#& () - 3. ff10%t& ()-3.ff10%t& ()-3.ff10%t& ()-3.
ff109%t& ()-3.ff 10%;H& ()-3.TJ*Off 1094& ()-3.7f 100G& ()-3. 7T L09F& ()- 3. ff10%:¢
& ()-3.ff10M8& ()-32A0eVZA088& ) *| LAFR10%4#& () - 3183.0D%#& (R43. T3610%+& ()-3. f
f 109%& ()-3.ff109%#& () - I3L4-T0& (§1-19) f f 1094:&£109.5%8-338:35) . / (Oj88R0f f 10%4&' () - 3.
ff109%t& ()-3.ff10%t& ()-3.-ff10%t& ()-3.' AoeVZAff10%t& ()-3.0134567p. 0AoceVZ
N F109%8 ()16, 110988 ()- 81111098 %3853, £ 10%¢+& ) - 3. f f 10%#& (- 3. 789>ADGHh
H, ff 10%#& ()- 3. ff10%& (($185-1%658)4+@4P) 3. f f 10%& () - 3. ff10%& ()-3. ff10%&
()-3.ff10%t& ()-3. HLIKLMN N2, fff1096& ()-3.ff10%t& ()-3.ff10%t& ()- 3. AoeVzA
ff 109%6t& () -H08f f 10%4:& ()-311.8 TXYZAIB 109418 () -3. - ff 10%#& ()-3. -ff10%& ()
-3.ff10%¢& () - 3. f f 109%t& (§4-195-35:088Y4367@) - 3. f f 10%t& () - 3. Z*_cef hAY% f 10%& () -
3. #AoeVZ f f 10%t& ()-3. ff10%:& ()-3.ff10%& ()-3.ff10%& ()-3. hj nrwxyzcGH f f
109%t& () - 3. f f 10%t& %3;3. ff109%¢t& ()-3. ff10%t& ()-3.ff10%& ()-3.ff10%& ()-3
ff109& ()& z|1a fffiBeye 100888 ()23.ff 18985 ()-3. ff 1098%7Q ) - 3. AoeVz
AfF10%t& () - 3. cGH f f 10062 $8-28360)f 10Ald (- 3. ff 10048 ()-3. Ff10%& ()-3.ff10%
#8 ()-3.1 L1008 ()-3. 111098 ()-3. bE&+H f 10968 () -3 f1109%4& ()-3. . 1T 10%:& ()
- 3. f f 1004&MW0R 3F f 200418 é?g /ﬁ"evf%{' +f 2R1004:8590 - 3. AoeVzZAf FAB%BS () - 3. 1f
f10048&" ()-3. ff10%& ()- 321 E0dka (§4B) pTaf £ 109%&" ()-3. f F10%t& () - 3. ff 109
& ()-3.ff 0#&4}.—3.”10%5 7()-3. T11006& () -3. fL10%4& () -3, eF) 4Ff 10%¢& () -3
. 96 f 104:& P5CABAFPG obyv g (%% #éf 100/?? 4$)-3.#Ao 3/@42%0%;&&3@53. g0 A0eVvzAOf 1
09%& () - 3. OF f 1008 () - 3. 108k () (L% F 10068 ? 54029 100680206 3. pT8Aof f 10%t&
'()-3.Ff1QUA& () - 3. Of f 10%£&: () - 3. Of § 109%1&. () - 3. £, 10%¢& () - 3,ff 10%4#& ()-3.ff
109%& () - %ﬁbﬁg f 10%&' ( 5%@ 10%#5’%- 3&% 10% g‘i) - 3. Ao} f %d%t&' ()-3.ff
109%#& () - 3. CGH f f 1096& (‘%’- 3 1006810 - 3. 11 109 Y8 £ 1 169k () - 3. Ff 10%4&:
()-3.ff10%& ()-3.ff10%& ()-3.fF*+ff1094#& ()-3..ff10%& ()-3.ff10%t& ()- 3.
ff 109%t& ()- 3. A0eVZ T T 1096& () - 3.1 P T 109&& ()-3. . TTT T0%& () - 3. TT T0%& () -3
fF109%& ()-3.ff109%#& ()-3.ff10%& ()-3.ff10%t& ()- 3. bBP+f f 10%#& (ff 10%#& (
)-3. ff 1098 (FPe3lebuomm @I Feber frro%pe pyetecadeyzndex vigUBRsfEDo4& ()- 3. ff1
0%& () - 3of f 1N%&: () - 3. .F.f 1O () -3 £ 10%& () -3, F100%4& ()-3. c?+f f 10%t&f f 1
0%t& () - 3. ff%(%iﬁ%’}l -%‘.‘fsf Jfgﬂ{ﬁ%'ﬁ -“%?}L’f‘%g?%‘&'f%‘f‘s.r.?‘{efﬁ%& %) -3.ff10%t& ()- 3.
| #f F&+ f 18%+&'He) cOmpd kil bigs ( dxaniinfe0B# RS ()08, f £ 1098& (k- 38 0% &, () - 3. 3A0e
VZM#% - | 0=&+TAELO U AdrelBeti-20%6. () - 3. f f 10%t& ()-3.Tf 10%t& ()-3.ff10%& ()-3
. 01248<>hH+f f 10%tA0f f 109%4&' ()-3.ff109%#& ()-3.ff10%t& ()-3.ff10%t& ()-3.ff10
%t& ()-3.ff10%t& ()-3. >@BCDEGAEYS f 10%#& ()- 3. ff10%& ()- 3. AoeVZAf f 10%t& () -
3.ff10%#& ()-3.ff10%t& ()-3. GH JLMOSpPOf f f 109%4& ()-3.ff10%& ()-3.ff 10%#& (
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sulfur are used as the spacer group. The ED,, values of
12a,15a,16a in the rat oral screen are in the 1-5 mg/kg
range whereas for 12a,15a,16b,c the figures in the mouse
20 intraperitoneal test are approximately 15-25 mg/kg.
Hence the results from the eplleptic chicken model are
comparable with the data provided in the rat oral

gcreen.
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(Pr-3aFkpl %Y cgeldaBkyl, cyano, Cl_,alkoxy or Cq.y,aryloxy;

.RS represents hydrogen, C, alkyl, ¢, cycloalkyl or

Ce-10axryl; and X is oxygen or sulfur; with the proviso

that: -

a) if X is sulfur, then at least one of R! and R? is

. other than hydrogen or at least one of R? and R* is

fluoi:o, C;.salkyl, C,cycloalkyl, cyano, C, j,alkoxy or
Ceioaryloxy; and

& ()-
( -
0)-
&1
(

b) if X is oxygen, R°® is hydrogen, methyl, or ethyl,
and if one of R' and R? is chloro or methoxy or if
one or R® and R' is methyl, then the other of R?
and R? or the other of R® and R* is other than
hydrogen; and

- c) if X is oxygen, R® ie hydrogen, methyl or ethyl, and

20

25

if R* and R? are both hydrogen, then at least one of
R? and R* is other than hydrogen and methyl;
or a pharmaceutically-acceptable salt thereof.

2. A compound according to claim 1 characterized in
that at least one of R' and R? represents fluoro,
hydrogen or halide, R® and R' are each hydrogen, RS is
hydrogen or C, ,alkyl, and X is O.
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herein: *, R?, R} and R* may be the same or different

10 and each represents hydrogen, halo, C, ,alkyl,
C;.ocycloalkyl, cyano, C;.salkoxy or Cs-.108ryloxy; RS
re}é)resents hydrogen, C, salkyl, C;_ocycloalkyl oxr Cg,,aryl;
and X is oxygen or sulfur; with the proviso that:

a) if X is sulfur, then at least one of R! and R? is
15 other than hydrogen or at least one of R® and R* is
fluoro, C,salkyl, C,,cycloalkyl, cyano, C,,alkoxy or
Cs.10aryloxy; and '
b) if X is oxygen, R® is hydrogen, wmethyl, or ethyl,
and if one of R! and R? is chloro or methoxy or if
20 one or R® and R* is methyl, then the other of R!
and R* or the other of R® and R' is other than
hydrogen; and
c) if X is oxygen, R®* is hydrogen, methyl or ethyl, and
' if R! and R? are both hydrogen, then at least one of

25 R®* and R* is other than hydrogen and methyl;
or a pharmaceutically-acceptable salt thereof;
and a pharmaceutically-acceptable excipient.
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10.
that said compound is any one of the following:

A composition according to claim 6 characterized in

4- (4-bromophenoxy) benzaldehyde gemicarbazone;

4- (4-iodophenoxy)benzaldehyde semicarbazone;

4- (4-methylphenoxy)benzaldehyde semicarbazone;
4-(4—cyanophenoxy)benzaldehyde‘semicarbazone;

4- (2-fluorophenoxy) benzaldehyde semicarbazone;

4- (3-fluorophenoxy)benzaldehyde semicarbazone;
4-(2,3-difluorophenoxy)benzaldehyde semicarbazone;
4-(2,4-difluorophenoxy) benzaldehyde
4—(2,S-Hifluorophenoxy)benzaldehyde
4-(2, 6-difluorophenoxy)benzaldehyde
4-(3,4-difluorophenoxy) benzaldehyde

semicarbazone;
semicarbazone;
semicarbazone;
semicarbazone;
4-(3,4-dichlorophenoxy)benzaldehyde semicarbazone;

- (4-chloro-2-fluorophenoxy)benzaldehyde semicarbazone;
4-(2—chloro~4-fluorophenoxy)benzaldehyde semicarbazone;
4—(2—bromo—4—fluorophenoxy)benzaldehyde.semicarbazone;
4- (2-methylphenoxy)benzaldehyde semicarbazone;

4- (3-methylphenoxy) benzaldehyde semicarbazone;
4- (4~ethylphenoxy) benzaldehyde semicérbazone;

4- (4-n-propylphenoxy)benzaldehyde semicarbazone;
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11. A method of preparing a compound of general
formula I:

r3

15 (1)
}?} Oc-—ks

I-NHz
Ho

. wherein: R!, R?, R® and R* may be the same or different
and each répresents hydrogen, halo, C,  alkyl,
C;.scycloalkyl, cyano, C, ,alkoxy or C¢,,aryloxy; RS
represents hydrogen, C, j,alkyl, C,,cycloalkyl or
20 GCggearyl; and X is oxygen or sulfur; with the proviso
that: ‘
a) if X is sulfur, then at least one of R! and R? is
other than hydrogen or at least one of R® and R* is
fluoro, C,,alkyl, C,,cycloalkyl, cyano, C,.salkoxy or
25 Cs.108ryloxy; and
b) if X is oxygen, R® is hydrogen, methyl, or ethyl,
. and if one of R' and R? is chloro or methoxy or if
-~one or R} and R! is methyl, then the other of R} land
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