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. JUL2002 The present invention relates to novel benzothi adi azol es
vderivatives, their preparation, their use as pharnmaceutical s and
pharmaceutical conpositions containing them WMre particularly the

i nvention provides a conpound of formulga.l R~ N\ I N Het wherein Xis O S
N-CH3, CH=CH or CAlk = CAlk, where the Alk independently are (Cl-4)alkyl,

R, and RZ i ndependently, are hydrogen haI ogen, (C 1-4)allryl)

(C1-4,)all coxy or triflugélq A idi cal having one of the
fornulae (a) to (p) bel oWt N S ES/ N1 NR3 N (e) NH
NNNRY I NRs J R Rs (b) NHR- ~~NRs N~N|RRs (c) NHN _N R*N*N Re Rs

dRe\ N / R NN/ NI NRs N(f) R6\ / RS NN ~
( ) Tlﬁe Nei% lnxej_lg%nlrgg;eg tcz @vgs benzpthiagiipgoles and derivatives, their ;gregaratlon, their use as

pharmaceuticals and pharmaceutical compositions containing them,

More particularly the invention provides a compound of formula I
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wherein
X is O, S, N-CH3, CH=CH or CAlk = CAIk, where the Alk independently are (C,_4)alkyl,
RiandR; independently, are hydrogen, halogen, (Cialkyl, (Ciq)alkoxy or trifluoromethyl, and
Het is a radical having one of the formulae (a) to (p) below:
NH NH ILH l
NH
R
f]: . NJ\IN P N4k
a R I |
N ~ N - R NS R
R, R, R, R, llls
(@) (b) © )
R, R, R
- R R
Sy R, 6\N/ 5 6\N/R5 G\N/RS
Ry

=
Va
PN
F
>_
4 /Z
T
V
< Z
zZ
&
~ /,z
4

() (h)

TR O AR

*166166*
*G00002*



|
2 R /RS RS\ /RERR /~R /RR NN~NNN SN NN~N~NNV\I\NWR~2-2~r'lblj-\’s%gig2
RS NRs NHNG (k) (1) R\ /RS R~/~~\ /~~\ /~ NNNN-~WCNI \WN- ~W
JONVYWNNXN N~ M(m (n) () (P) wherein R3 and R8) independently, are
hydrogen or (Cl-4)al kyl, R4 is hydrogen, hal ogen, (Cl-4)alkyl, cyano,
nitro, fornyl or (Cl-4)allcyl carbonyl)-Bs_ and R6, independently, are
hydr ogen, (Cl-4)allryl) (Cl-4)allcenyl, (C3-7)cycloal kyl, (C3-7)cycloal kyl
(C1l-4)al kyl) (Ci1-4)al koxy(CzZ.S)al kyl or benzyl, R, is hydrogen) hydroxy,
(Cl-4)allryl or (Cl-4)allcoxy, Wis N, GCN, CGNOZ, CGCOHor CGCOAlly
where Alk is as defined above, and X is as defined above, in free base or
acid addition salt form Halogen is fluorine, chlorine, brom ne or iodine,
preferably fluorine or chlorine. The radical Het is preferably |located on a
carbon atom which is adjacent to the heterocyclic noiety in formula I.
Preferably HetRis of fogmula (a) to (k), particularly of fornula (a).
GB- A-2 03§\4,5rﬂ di scl oses"\s&ﬂfbturally relate® compounds | &eki pdfst he
aromati c suljstituent defined byM™Het in tﬂconpounds of the Present
appl i cati ¥ Shas now uad that sai d.s tituent
confers td.t nistic agtivityat CRFre€tepfors. 223 NH
N~N | Hal;, RN (b I'n a Rurinierfaspoct) g BNt i on provi NE&Nprocess for
t he production of the conpounds of formula | and their sits, wher eby a
conpound of @fornula Il R~-®\ RZ ~ 11 N Y wherein X, R ang,R are as
defined above and Y is a radical having one of the fornulae (a') to (p')
below NHNi R~ R~~ NHal (a) Hal NR- N (e~ Hal N, S( / R-NHal N, NI
| N~-- R, RB* N-3 NHR _NR- N~ Hal (c) Hal N~ ~N~ NR ' N (f7 (89
Hal Rs Nl N ~/ Rz N Hal N NON Rs N (~) (i7n6(k7

R R N

N N .
SeleeUNEre e
N/)\ SN N//k X‘N’ N/J\ N\Y_{ N/J\
(m) (m © ®
wherein
Rs;and Rs, independently, are hydrogen or (Cia)alkyl,
Rs is hydrogen, halogen, (C,.4)alkyl, cyano, nitro, formyl or (Ci4)alkylcarbonyl,
RsandRe, independently, are hydrogen, (Cimalkyl, (Cs.p)alkenyl, (Csp)cycloalkyl, (Csq)cycloalkyl
(Cia)alkyl, (Ci4)alkoxy(C,.s)alky! or benzyl,

R, is hydrogen, hydroxy, (C,4)alkyl or (Ci4)alkoxy,
w is N, C-CN, C-NO,, C-COH or C-CO-Alk where Alk is as defined above, and
X is as defined above,

in free base or acid addition salt form.

Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine or chlorine.

The radical Het is preferably located on a carbon atom which is adjacent to the heterocyclic moiety in

formula I. Preferably Het is of formula (a) to (k), particularly of formula (a).

GB-A-2 039 450 discloses structurally related compounds lacking the aromatic substifuent
defined by Het in the compounds of the present application. It has now surprisingly been found

that said substituent confers to the compounds antagonistic activity at CRF receptors.



"NHN 'N~1 R~ N~ Hal (d~Hal Ni N~1 ;NNR- N (h) Hal - <N~ & bl 2002

HN(t 7 2002 ( Case 4-30361 /A Hal N (n7v Hal ~WN N (n~ -4 Hal N Xx~N-~ i
N (off Hal ~Nw N ~N H N (p7 22 JUL 2002 wherein R3 to Re) Wand X are as
defined above and Hal is halogen, is reacted with a conpound of fornula I1l]
~RS ~\ Rs mwherein Rs and R6 are as defjned above) and the resulting
conpound is recovered in free base formor in acid addition salt form The
reaction may be effected in known manner, e.g. as described in Exanple 1.
Hal is preferably chlorine, brom ne or iodine, particularly chlorine.

Wor Ki ng Inugpfupthertasgect, et diiviestionProvides £proodas for B Proditstidoh OF (e cdripduh® A RMMEIaR! OCESS

and purifjcation of the conpounds thus obtained may be carried out In
accordaﬁ’é‘iet? sai‘ﬁdW'?’ pearprauadof foudp hddi ti on salts may be produced in
known manner fromthe free base forns and vice-versa. Suitable
pharmaceutically acceptable acid addition salts for use in accordance with
the present invention include faf exanple the hydrochloride, the hydrogen
mal eat e, the hydrogen funarate and~{heMydrogen nmal onate. The starting
materials of formula Il nay be offwiiféd a3y fol | ows: Conpounds of fornula Il
wherein Y is a radical havi nﬁz ong o brmul ae fla’ ) and (d' ), may be
obt ai ned by reacting a conpound gr~formifla IVR- N\ RZ ~ 1V ~N1lizN Case

4-30361 /A -5 Hal NN R~~ N ~ Hal wherein X, R, and RZ are as defined
above, with a conpound of fornmula Va or Vd

wherein X, R, and R; are as defined above and Y is a radical having one of the formulae (@’) to (p")
below:
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. 1
"Hal N i GaseRs303G1al Va O Ra HN | N R~ N wherein R3 and R4 are as defifldd 2002
.above and the Hal independently are hal ogen. Conpounds of fornula l.l
«Wherein Y is a radical having one of the fornulae (b'), (c') and (e') to
(1') may be obtained by reaction of POCO 3 with a conpound of fornula YI Ri
N RZ~ VI NY, wherein Y is a radical4having one of the fornmulae (b"),
(c") and (e") to (1") below 0 R~ ~NH R~ N ' NH (P') ORa HI ~NNRs N
(8") ON "NHI R ~ NH (c') ONNNR3 N (h") (e") 2 2 ~hQ 2002 Vd O H S

~/ R~ N 0 H- | ~~--R Ng&, N (" Caseﬂgl 30361 /A -6 a~00NV\HHN
N/HN~N' H"NJ\ ~ ~ ~N lBR’ N (Rg%?\%— HN(@") n) Wnereuq*Rs R4, R-, RS
and W ar i ned "SAll the aboye'yentivoned reagty ware

convent i : e co u S formul ae™ L Va, V. a d are know or
may be obtai ntd f'rom knfdbwn Xconpounds, usi ng (&'onventlonalN prml res. 2 2
JUL 2002 (m) (n) ©) ®

wherein R3 to Rg, W and X are as defined above and Hal is halogen, is reacted with a compound of

formula III

R,

wherein Rs and R are as defined above, and the resulting compound is recovered in free base form or in

acid addition salt form.

The reaction may be effected in known manner, e.g. as described in Example 1. Hal is preferably

chlorine, bromine or iodine, particularly chlorine.

Working up of the reaction mixtures obtained according to the above process and purification of the

compounds thus obtained may be carried out in accordance to known procedures.

Acid addition salts may be produced in known manner from the free base forms and vice-versa.
Suitable pharmaceutically acceptable acid addition salts for use in accordance with the present invention

include for example the hydrochloride, the hydrogen maleate, the hydrogen fumarate and the hydrogen

malonate.

The starting materials of formula I may be obtained as follows:

Compounds of formula II wherein Y is a radical having one of the formulae (a’) and (d’), may be

obtained by reacting a compound of formula IV
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Corrpouno%ast?f""?gi?ma | and their pharmaceutically acceptable acid addition

.salts) hereinafter referred to as agents of the invention, exhibit val uable
. phar macol ogi cal properties when tested in vitro using corticotropine

rel easing factor (CRF) receptor expressing cell cultures, and in ani mals,
and are therefore useful as pharmaceuttbals. In particular the agents of
the invention bind to CRF receptors. Mire particularly they exhibit
antagonistic activity at CRF, receptors, as determned in vitro in the

fol |l ow ng assay Chi nese hanster ovary (CHO cells expressing hunman

r ecombi nant (Chen et al., Proc Natl Acad Sci USA 90, 8967-8971, 1993)
are propdgeincs ertmﬁ)ﬁlz%fee&éefmednmw,Metualéagpwndreﬂpnmles\mnl‘edrent ed with 10%
foetal calf serum non-essential am noacids) 100U/m penicillin) 100 ng/1l
streptomycin and 1 gh geneticin (418). For cyclic AWP determ nations,
cells are grown to confluence & 24-nultiwell plates. Stimulation of cyclic
AMP accunul ati on by CRF (hu R,form is nmeapured in intact cells) using
t he [ 3H] adeni ne | abel Iing te nijgue, as descrnBewk previ ously (Schoeffter et
al ., Neuropharnmacol ogy 36, 4%9@ G 1997) . Cghgeﬂpration response curves
for CRF are constructed in the presence of puta¥i véaant agonists ( 10 E1M
or vehicle (dinethyl sulfoxide 1 %vol). KH values are calculated fromthe
rightward shifts of the contro}, curve, according to the fornmula: KB =

[ ant agoni st, M/concentration-ratio- 1 ), where the concentration-ratio
designates the ratio of CRF ECM val ue in the presence/ CRF ECM val ue in the
absence)yn o edlted by Bl aschko H
and NUscthfemq%taﬁ‘gﬁphghs &&M Jbg%%nﬁéﬂee?{al Ber 'Jégll?ﬁgflo ch. ~~. 20Q@ Case
4-30361 /A 7 In th|s test) the agents of the invention show CRF)

ant agoni C ues o out to nM The agents
accor di r(t:g &ma Eé" |%%an%em§ lstah%q"@ﬂﬁarvg’gt?g%?faﬁ ‘IL‘j’H“"tJ[??éb t)’r(éa%ﬁt) fany

st at e winta be nhamaﬁ&de&ﬁdﬂ@f@ﬂﬂlﬁwﬂtlﬁﬂ&imp@ﬁnﬁ?%r&malw whi ch the HPA
(hypothalam c pituitary axis) is disregulated) or of various di seases

i nduced or facilitated by CRF, including inflamuatory disorders, such as
arthritis) asthma and allergie®, anxiety including generalized anxiety;
phobi ¢ and pani c attacks; depres x~Qn;-Natigue syndrone; headache; pain,
e.g. inflammatory or neuropgt ; capcer; irritable bowel syndrone)

i ncludi ng Crohn's di sease) ast 0Q| o nd irritAble col on; i mmune
dysfunction; human i munodefici enty vi¥us (HI'S infections;

neur odegener ati ve di seases suck as senlle denentla) Al zhei mer* s di sease and
Par ki ns @Mersin ' $€2%8ical hhv astrointestinal

di seases; eating and bgdﬁgﬁgﬁgﬁ?hgﬁggé %uchégﬂﬁﬁgégty and anorexi a
nervosa; henotrhagic stress; drug and aIcohoI wi t hdrawal synptons; drug
addi ction; sl eeping disorderg; hor nonal dlsregulatlons ski n_di sorders;

stress-i néyce sychotic epi odes fertilityQ pro sexua dysfunctlons
and pre-ternpbi rtiNg. The utpy of the agent of the i nvent i LQ the above
i ndi cated di eaiﬂi could b con |rned in an e\ stand ANd t§s For
exanpl e t he”a x/b whic ag t he a Nthe |nv S§h5

confirmed in the mbuse el evaded plus maze’[ see fox exanpl & Rodgers R J. )
Behavi oural Phar macol ogy 8: R77-496 { 1997) where the rel evance of the

el evat ed plus-aze is discudsed on p. 486; f6b the method, see Rodgers R J.
et al. Ethol ogy and Psychopharmacol ogy (Eds SJ Cooper and CA Hendrie)) pp
9-44 ( 1994), 3 Wl ey) Chichester]. In this test, the agents of the
invention showjanxigl ytic-like effects on adnlnlstr tion of 0.1 to 30 ng/ kg
p.o. For th risat e dosage will of
course vary (depe leg upon) fo R, the conppun lkoyed, the host)
the node ofg/A¥RFTTStration anqé ure and s N of the condition
bei ng treated. Fbméwer) in general, satisfactory results in aninals are
indicated to begpbtained at a daidy dosage of fromgbout 0.1 to about 100)
preferably fromabout 0.5 to about 100 ng/ kg ani mal body weight. In |arger
mammal s, for exanple humans, an indicated daily dosage is in the range from
yout 1 to about 500, preferably fromabout 1 to about 300 ng of an agent of
t he i nvention) Case 4-30361/A 2 2 JILL 20Q@2 _s_ conveniently

adm ni stered, for exanple, in divided doses up to four tinmes a day or in
sust ai ned rel ease form The agent of the invention nmay be adm ni stered by
any conventional route, in particular enterally, preferably orally) for
exanple in the formof tablets or capsules, or parenterally, for exanple in
the formof injectable solutions or suspensions. For the above-nentioned

i ndications a preferred conmpound is the conpound of Exanple 1 below. In the
above descrlbed bi ndi ng test sald conpound exh|b|ts CRF antagonlstlc '

= T T o 171 [ — Y T T T T T TR 1 I e 1




" Case 4- 36882 #R036HAThe fol | owi ng conpounds of formula | are prepar@d JUL 2092
.anal ogously to exanple 1: a) Conpounds of fornula RB\ /Rs N ps N R-N

« S ~N2 2 Jt~ aooa f

Ex. RIRi RBR4ARsRsMp2MeMeMeMen- Pr opyl - CHz- Cycl opr opyl 120- 1213MeMeMeHNn- Pr opyl - C
Hz- Cycl opropyl 124- 1274MeMeMeHN- Pr opyl n-Br-opyl 177- 1795MeMeMeCLn- Pr opyl n- Pr op
yl 106- 1086MeMeMeCln- Pr opyl - CHz- Cycl opr opyl 111- 1137MeMeMeMen- Pr opyl Et 101- 102
8MeMeMeMen- But yl Et 83- 849MeMeMeMe- CH2CHz OCH3- CHz CH20CH370- 7310MeMeMeMe- CHz- C
H( CH3) - CH3- CHz- CH( CH3) CHBlO4 10511MeleMeMe3- Pentyl H113- 11512MeMeMeMe2- But y

| H8813MeMeMeCNN- Pr opy| R

n- Propyl 171-17314Mg - Propyl - &l opr opyl 16
SA d MeMeMeEt 116160 n- But yl 51 CI I\/EIVEE 80101I\/EI\/EEt n- Pr
opyl 10719C1Cl MeMeERAA- y 01 361 /A - 11N z ;, ~ 20~z

20C d MeMen- Propyl n- Progyl 118- 12| 21 C NENEn Pr opyl - EHe- Cycl opropyi 120- 1232
2CI A MeMen- But yl n- But y§9623CI C MeMeAl | g4 Al Iyl 11224C A MeMeHBenzyl 12625C C M
eMeMeBenzyl 13826 MeCl MeMen- Pr opyl n- Propyl 102- 10427MeCl MeMen- Pr opyl - CHZ- Cycl o
propyl 131-13228C MeMeMen- Pr opyl - CH2- Cycl opr opyl 110- 11229C MeMeMen- Pr opyl n- P
ropyl 112wheledBR{IREING MR ankd Vo piél a8 détined Xbotd - 8031MeHVEMeN- Pr opyl n- Propyl 95- 98 Me
= Methyl; Et = ethyl; *: Fumarate b) Conpounds of fornula Re\ /Rs N R4 N |
R3- NNHR-i ~N, Ow 1IN~ R2 193330 MeMeNEn. P I

Ex. R1R2 RaiRGRsbdVE 3R MeNEMeNERns OB bRy 1 n- Pr opy

- n- Propyl 10034MeMeMeMen- Pr o?) ' CS/ aF)opr opyl 10535C1 MeMeMen- Pr opyl - CH2- Cyc
| opr opyl 8636NEI\/EI\/EIVEn Propyl Et 10237I\/EI\/EIVEI\/En ButylEt 71 Me = NEEL]y:V AsEt :N
Et hyI i Sfllqﬂfﬁ%%g& %aﬁl‘@}a-ﬁ h% IQ’? Va:, Uga%ﬁ%%re?movfl 8rr rgayylt?eo ta\me{i frlc?rsn kln\lown )
Esc. RI RMWR&&BMWMpB&@mm.n- Propyl 94- 9639C C MeMen- Pr opyl n- Propyl 12
6- 12840C1MeMeMen- Pr opyl n- Propyl 107-10941C MeMeMen- Pr opyl - CHZ- Cycl opr opyl 115
-11742MeMeMeMen- Pr opyl - CHZ- Cycl opr opyl 105- 10643C Cl MeMen- Pr opyl - CH2- Cycl opr
opy| 126-Cdpbdids 6F MevaET &:ﬁném%aﬂ.%@elﬁéa&w&yﬁ% NBEB&&:F&%\S ﬁ&%@%?fk‘?e%& MeMe
Et n-Butyl 117-11947MeMeMeMeEt n- But %I 106- 107 =

Conpound® 2H38eRts Phtfie Mventign, exirit yalygble Pf@mﬂg’logqﬂl HTONHIGRWh;n—tBBted-I)(vnro using

corticotropine releasing factor (CRF) receptor expressing cell cultures, and in animals, and are therefore

useful as pharmaceuticals.

In particular the agents of the invention bind to CRF receptors. More particularly they exhibit

antagonistic activity at CRF, receptors, as determined in vitro in the following assay:

Chinese hamster ovary (CHO) cells expressing human recombinant CRF,; (Chen et al., Proc Natl Acad
Sci USA 90, 8967-8971, 1993) are propagated in Dulbecco’s modified Eagle medium supplemented
with 10% foetal calf serum, non-essential aminoacids, 100U/ml penicillin, 100 mg/l streptomycin and 1
g/ geneticin (G418). For cyclic AMP determinations, cells are grown to confluence in 24-multiwell
plates. Stimulation of cyclic AMP accumulation by CRF (human/rat form) is measured in intact cells,
using the [*H]adenine labelling technique, as describ—ed previously (Schoeffter et al.,
Neuropharmacology 36, 429-437, 1997). Concentration-response curves for CRF are constructed in
the presence of putative antagonists (10 HM) or vehicle (dimethy] sulfoxide 1% vol). Ky values are
calculated from the rightward shifts of the control curve, according to the formula: Kp = [antagonist,
M]/concentration-ratio-1), where the concentration-ratio designates the ratio of CRF ECs, value in the
presence/CRF ECs value in the absence, of antagonist [Furchgott, In: catecholamines (edited by
Blaschko H and Muscholl E) pp. 283-335. Springer, Berlin, 1972].
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22 .~ 4- 30 -
éxZXRI RgR4RsRsl\/P488CI MeMeEt n- But yl 8549SCl MeMen- Pr opyl - CHI - Cycl opropzl 8450CH
« =CHBr MeMeEt , n- But yl 11051CH=CHBr MeMen- Pr opyl - CH2- Cycl opropyl 135 Me =
Met hyl ; Et = Ethyl e) Conpounds of formula Re\ / Ra NRa INw~ - \ ~r R3~
NNR i ~N XNR2 -7- | VEMB10
Ex. XR1RaR3Rs R6R~RgMp52SMeMeMeEt n- But yl MeMe90- 9253CH=CHMeMeMEEL n- But y
6- 10854SMeMeMen- Pr opyl n- Prvpyl MeMe126- 12855CH=CHMeMeMen- Pr opyl n- Propyl MeMel
56- 15856SCl MeMen- Pr opyl n- Propyl MeMe135- 13657CH=CHCl MeMen- Pr opyl n- Pr opyl E/EI\/E
130- 13158SCl MeMeEt n- But yl MeMe90- 9259CH=CHCl MeMeEt n- But yl MeMe177- 178 Me =
Met hy| ; Imthistess: the/hgefts ofithe invemipn stosk CHF, fagfagotistic actioa Kith KBRFEY vilfs ot doois) / RS

Ni ~N i ~N, S ~NRz _
Ex. leﬁsmm\/m\kn Propyl - CHZ- Cycl opr opyl 234-237 2 2 JCL ~ 2002 r | Me =
Met hyI *: Fumarate Case 4-30361!'A CLAIMS: 1. A conpound of forrmula | -15
R~ Het WnerganZJIILlIZUOZIlesOS N-CH3, CH=CH or CAllc

= CAI | c) heABRNES ApepEding te thejpvepiionsstherpfoss usefulin thedtentmeht, opry smd wiF increased
I ndepenadaddztibus RV of WRE Qgﬁmhdﬂ%&@ﬁ{‘}hyﬁgfhalar)n@h aic—%&fcﬁ)] %{ﬁ%ﬂ or (05) to.(p)

thyl, and Het is a radical "having
L;: LLVUO {Mgfq&d %%eqsemdqqe#\mﬁ@pﬂqu By Cm\mdihdmg\hﬂimmorwdibﬂaﬂd&k Nuch as arthritis,

asthma and allergies; anxiety including generalized anxiety; phobic and panic attacks; depression;
fatigue syndrome; headache; pain, e.g. inflammatory or neuropathic pain; cancer; irritable bowel
syndrome, including Crohn’s disease, spastic colon and irritable colon; immune dysfunction; human
immunodeficiency virus (HIV) infections; neurodegenerative diseases such as seniie dementia,
Alzheimer’s disease and Parkinson’s disease; stroke and head trauma; epilepsy; gastrointestinal
diseases; eating and body weight disorders such as obesity and anorexia nervosa; hemorrhagic stress;
drug and alcohol withdrawal symptoms; drug addiction; sleeping disorders; hormonal disregulations;
skin disorders; stress-induced psychotic episodes; fertility problems; sexual dysfunctions and pre-term
birth.

The utility of the agents of the invention in the above indicated diseases could be confirmed in a range of

standard tests:

For example the anxiolytic activity of the agents of the invention could be confirmed in the mouse
elevated plus-maze [see for example Rodgers R.J., Behavioural Pharmacology 8: 477-496 (1997) where
the relevance of the elevated plus-maze is discussed on p- 486; for the method, see Rodgers R.J. et al.
Ethology and Psychopharmacology (Eds SJ Cooper and CA Hendrie), pp 9-44 (1994), J. Wiley,
Chichester]. In this test, the agents of the invention show anxiolytic-like effects on administration of 0.1
to 30 mg/kg p.o. -

For the above-mentioned indications, the appropriate dosage will of course vary depending upon, for
example, the compound employed, the host, the mode of administration and the nature and severity of
the condition being treated. However, in general, satisfactory results in animals are indicated to be
obtained at a daily dosage of from about 0.1 to about 100, preferably from about 0.5 to about 100
mg/kg animal body weight. In larger mammals, for example humans, an indicated daily dosage is in the

range from yout 1 to about 500, preferably from about 1 to about 300 mg of an agent of the invention,



"R\ | NGagRs#-BP36HA(D) Re\ / R NNi NI v R NRs NNHR-i ~N
S~\Rs (c) Ra EZ N N(~ % ~1 NNR-N (8 NHN _NR~N-N~Rs (d) R Rs NN

.1 N R3 N (h) 22 ~U- 2002t E-,s RRA\NRs Re\NRs Ra RSANRs N~ S Ni N
NNNENRs N/ ~ R~ N/ R-N(~) G <k) Raw /Rs Re~N/Rs Re\ N Rs N\MNN'*WN\N}
~W\ ~~~X NNNNN(m (n) (o) whegein Row /Rs N N ~WN N H (~) RQ
N Rs NN ~WN (P) R3 and R8) independently, are hydrogen or (C, .a)al kyl, R4
i s hydrogen, .~)allryl, cyano nitro, fornyl or (C .~)allrylcarbonyl, RS

C a .~)al I cenyl)
(c- ?ﬁcycf‘%ﬁ'ﬁ&“@&%ﬁ SR PR s SR B s Sty o
benzyl) fetm.i s hydr ogen, hydroxy) (C.~allcyl or (C .~)allcoxy, Wis N,
CCN, GN®2) CGCCOHor CGCOAly where Ally is as defined above, and X is as

defined above, in free base or acid addition salt form 2.

5, 7- Di methhygentlof(tik, ibvesiisienilybe a@nmiribiterstt Wé%p)él)r)veﬁﬁhaﬂ‘?mﬁé' H;Wn%ﬁéemé{'lﬂl amno-2, 1

b t hi azolelnfree base or aci'd addition sa .
N? ( gnczzﬁlpb":f% Y Aratiy, fprcample indthe form of yabletsor eapsulesporqayenteeifyfor Xample e hy | - N -

A
ropyl etk ee base or acid addition salt form 4.
Broggsgy?wf?*ﬁe pfeesgglﬁgl?rgégmgéﬂgggionpound of formula | as defined in claim

1, or a salt thereof, which includes the step of reacting a conpound of

formul a gyl he al?bv!r-meﬁtsd%gd thittriohs 2 g'rzferRrEd clz\cl)\mpound is the compound of Example 1 below. In the
above-described binding test said compound exhibits CRF, antagonistic activity with a Kb CRF, of 36
nM. In the above-described elevated plus-maze, doses of 0.1 to 10 mg/kg p.o. (with a maximum at
3mg/kg) significantly affect the anxiety-related behavioural parameters. In contrast to the standard
chlordiazepoxide, parameters related to motor stimulation are not affected, which indicates that the

observed anxiolytic effects are not attributable to a general motor stimulation.

In accordance with the foregoing, the present invention also provides an agent of the invention, for use

as a pharmaceutical, e.g. for the treatment of diseases induced or facilitated by CREF, such as these

indicated above.

The present invention furthermore provides a pharmaceutical composition comprising an agent of the
invention in association with at least one pharmaceutical carrier or diluent. Such compositions may be
manufactured in conventional manner. Unit dosage forms contain, for example, from about 0.25 to

about 150, preferably from 0.25 to about 25 mg of a compound according to the invention.

Moreover the present invention provides the use of an agent of the invention, for the manufacture of a
medicament for the treatment of any condition mentioned above.

In still a further aspect the present invention provides a method for the treatment of any condition
mentioned above, in a subject in need of such treatment, which comprises administering to such subject

a therapeutically effective amount of an agent of the invention,

The following examples illustrate the invention. The temnperatures are given in degrees Celsius and are

uncorrected.
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Example 1: 5,7~dimethyl-4-[2,5-dimethyl-6-(di—n-propyl)-amino-pyrimidin-4-yl]-amino-2, 1,3-

benzothiadiazole

A solution of 4—(4-chloro-2,5-dimethyl-pyrimidin-6-yl)-amino—5,7-dimethyl-2,1,3-benzothiadiazole 3.5

g) and di-n-propylamine (5.35 mi) in abs. n-methylpyrrolidone (35 ml) is stirred at 157° in a sealed
vessel for 96 hours. The reaction is monitored using thin layer chromatography. The reaction mixture
is cooled, 50 ml water are added and the aqueous phase is extracted twice with methyl-t-butylether
(2x200 ml). The organic phase is dried, evaporated and chromatographically separated on silicagel

‘ using cyclohexane/methyl-t-butylethan (5:1). The appropriate fraction is evaporated and the residue

recrystallised from methanol to give the title product. Mp = 117-119°.

The starting material 4—(4-chloro-2,5-dimethyl-pyrimidin-6-yl)-amino-5,7-dimethyl-2, 1,3-
benzothiadiazole is produced as follows: |
4,6-Dimethyl-2,1,3-benzothiadiazole (7.7 g) is disolved in conc. sulphuric acid (20 ml), cooled under
stirring to 0-5° and nitric acid (2.5 ml; d = 1.52) is added dropwise. The clear solution is poured on ice,

i the so obtained precipitate is filtered off and washed with water. The resulting 5,7-dimethyl-4-nitro-
2,1,3-benzothiadiazole is recrystallized from cyclohexane. Mp = 105-106°.

5,7-Dimethyl-4-nitro-2, 1,3-benzothiadiazole (20 g) is warmed to ebullition in water (2.2 1) and ethanol
(2.2 1) and sodium dithionite is added portionwise (strongly exothermic reaction). The reaction mixture
is immediately cooled in an ice bath and extracted with ethyl acetate. The organic phase is concentrated
by evaporation and the residue recrystallised in water to give 4-amino-5,7-dimethyl-2,1,3-

! benzothiadiazole. Mp = 113-114°.

4-Amino-5,7-dimethyl-2,1,3-benzothiadiazole (4 g) is added in portions to a 55%-dispersion of sodium
hydride (2.72 g) in abs. tetrahydrofuran (50 ml) under an argon atmosphere. The mixture is stirred at
25-30° for 3 hours, then a solution os 4,5-dichloro-2,5-dimethyl-pyrimidine (4 g) in abs.
tetrahydrofuran (20 ml) is added in drops at 5° during 30 minutes. The reaction mixture is stirred at
room temperature for 16 further hours, then ice water is carefully added. The resulting precipitate is

| washed with water and a few methanol. After recrystallisation from methanol or cyclohexane, 4-(4-
chloro-2,5-dimethyl-pyrimidin-6-yl)-amino-5,7-dimethy!-2, 1,3-benzothiadiazole is obtained. Mp = 174-
177°.
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16 [Cl Cl Me | Me | Me n-Butyl 105°
17 {Cl Cl Me | Me | Et Et 189-193° *
18 | Cl Cl Me | Me | Et n-Propyl 107°
19 [C1 Cl Me | Me | Et n-Butyl 101°




I
#% | ! b' T>aeeh3P3BIIA] cal] ca 22 4L 2082
. W] ca] ca] cal] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l
. ca]c.alcay calca] caU ca _ #9%146;
=@FNSUW wr ngb\ Wrha[ VU] c] ] c"aU] ca] cal] ca] c"a] cal] ca] cal] cal] ca] cal] ca] cal] c
aU] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] cal.cg ca] cal] cal] ca] caW " ej wz6j ~ysnhc"Y
Trmha[ VU] ] ca] ca] ca] cal] ca] caU] ca] cal] ca] c, aU] cal] ca] cal] cal] ca] cal] cal] ca] ca
U] ca] ca] caU] cal] cal] caU] ca] c"al] ca] cal] caU] caL| Xt I'! #$%<&K&] &&. ' " *o***h,, s--
- {vqgl g lepkeatral-ealeca na]pat;a_]_,;a_]_;a_]_,;a alcalcalc"alcal calU cal ca] ca
]ca] ca] 22] ;Q ca ((;E %c'%eca]‘gjéﬂpé ]calc"al.... | n-Propy3s558081 Sj3BB2838938;
; =>>F27Upk] al b T E/4-C Jcoarcyaj Cdj TG ac-atheatteatdall ¢
a] caU] ¢alchlcal !\g]gra ra] g‘fc% pggl calc”alc"al J%%@J@]oglg’pyla F20°123
#H>%( >, 28>pEk>] >QDWP}M???I?E’>’>W-BW3'P???????AA{ Upj en-Bulgf a\ W gb] X] ]| sga] call da] ca

U ca]c R a] Yhreatcpve gu-cateeafcattecaHeallc l.cal r‘aIJ] dal] c
a Wc g?ca' i<§au EQU] -k RAAMAAAAAA BBBs BuBERAEBCCCC [ 112°
CC~ysnihy WXT aUl cr] ceMecaMecifical] caUl ca] caJ caU ﬁg,jlﬁaUJ cajcad Lﬁld}, cathdal c"
a] cal] Heall a\] ca

WV ca] ¢4 :Qi cal Ebmmm&wlzw% 138°

EEEGE [ 1 Cq Ucathtca
W] ca ggﬂ Fé{'gUl cg cga d'l cal ca{?f)glai can cal] cal] c'hf%?aﬂ] ca] cal ca]lQ]zt:‘Qﬂ] cd] caV

] ca] calp¢ a| MawHEEEEE e " FHEPLopAGCEYS" GL Gb G CIGHHYIS kb hrep#T nnclj3 KEsatiU] ca

LV

U ca] cgtteptdecatd-catealleal) vaL'}ga]-ca-l,q_gaq_calﬂPnlﬂral calca cal c

aljcalc 1]’2%a] g!i] cla caL}}'IEa] Ms] lcPreenylc C'Hz-Cyclopropyl 110-112°

aZGaCc eseee 3 3 P HOH cattecaticatt-cal-eqU ca
Te a]c al" TRy CH T HorxsTinop Wi eatheategbhoah-eqUl

ajcaUl ¢ c@l] caU]ica] clvie]] |l jcaRfiopy] caU] caU] ca] qal-bepyical ca] cdUhoge] cay] cau
cal cap i HHPIP3:54 e l\L“LUL{ B R HVM

}\/Nt][ oi js‘ELUM a]réa] E l}ft ]’bg’@]’ga] ca] ca] ca] cq]rt%z]oe)el] ca] caU qeﬂSf%U] cajlcal c

a] cal] capea] Madqg,lcglu}gt ﬁq;gunglg{ecan cajcayvca

MMV MD VA VB M= MVHVKMMIVBEMWMYM . Wk Vb My M-MVMVMVWMVMVWIVMM-Y sni ¢ YT] ] cFa] ca] cal] ca] ¢

a) calU] ca] cal] ca] ca] ca] ca] ca] ca] c(a] ca] cal] ca] cal] ca] cal] ca] cal] cal] ca] cal] c

a] cal C@)l&&ﬁ;]ofi@ds%@formﬁg
MVIVVMVMVMVMVMVIVNNN N: N>NI NKNNNNNNNYED we mhe”r XS] | caU] ca] ca] ca] ca] ca] ca] ca
]c"al] c"a] ca] cal] ca] cal] cal] ca] caU]‘sQa}RsaU] cal] caU] caU] cal] ca] ca] ca] cal] ca] ca
] cal] ca] ca
(VO<OCPQ’\RRM\/I\/I\/I\/M\INNNN NSN: N>NI NKNNNN NN%Q wr mhc”~ XS] ] calU] ca] ca] ca] ca] ca]ca]c
ajc"al] c"a] ca] cal] ca] cay caU] cal ca caU] ca] caU] caU] caU] ca] ca] ca]]ca]ca]c
a] ca] ca] ca7Bi K-F , 10907& () -" 10%0& Q%I & ()-z10%& ()-@OW& () -

1099°& () - tlo%l'& () S. 48<D}"?-F OfVé 1& ()-ylo9a& () -

, YI0%' ()-@, YI0U 1 & ()- @, Ylo%l&(a 100ﬁ & ()-=ERV]f}"<-F

110! S/ 109%T& () - 0S/ 1090°& () -*109a& () ()- ! P"1090D& ()-

le%I'&() fjg=}"<-F , 10! #109@T& ()--* S1"10%dd& ()- " 109T& () -
" 1090 () -
S/ 10% & ()-wUe-/ @O0%& ()-! @#10%u& (! @109 T& ()-! P@L0%CE ()-! 6" #10%

&()"' 1G¥& DR, TVRS W &I~
“y/ 109 b %/v/)ll%%r B ltfoo (-t k/ @0%& ()- 18 @ooaTe ()-] ¥R 1
| @0% 1) | Ml M & Mte VB QU () -/ GOTAE TePeopy TIT

yllocy \ Ilqnn TO! 12\ —I'IR 100A'|R,(
10%04& L%) I-CJEO% ()-“Eic @6‘%4Ln(l3mpylloT 10T 10T, n-Propyl 100°

aYaV. oL

&<10%f834()-m¢;z[%!! Mé’-Ni’ MG IO 3& (= God F—-&3369&—) - ! q0
£&310% D MR P UE /10 o CHEEopropyt || 105+

10' 07! 116% 63 ()Mwlc Yod'Md | 2eProgl 08 () - | G' 10V6CHLTycldprapyD 78 Fa€) - TT1L0% &

()- it

. 10% 4B Nelovl\%? Me 106529241 100mag () - y| BlovaTe: ()-yL' A% & ()}
10' 0) 33z (| 3 <>M@V&44 MO1ABFI() - T 90T [y T
" 10% S~ SLrs$1098 109 (& () - @A P7h| W31/
L 10(VM&=M°1MF$@WM() 1V " 1710% X X& ()-!° 1 10%(Y& ()-! 9& 109Kqkq& ()-!
9& 10% & ()-}[91/ 1) @', 10% & ()-! @', 109%PP& () -

"10% & () -1 &10% # #& ()-! P&L0% " & ()- @0% & ()-}[<1/ !1S610% & ()-!

110% <" <& ()-F!'VOf 110% & ()-!f110%°P& ()-f, S10% & ()- @' , 10% | & () -

}[ 91/

11k @O% ()-!' @0% & ()-!" @O0%T& ()-!"10% & ()-FL10% ~& ()-! PFL1O%Y& ()
-0




‘ i
6 Cas® 43P3@VA | | f310%@& ()- 10" 10° 220 2002
(1301'+%&&'()-"21%1f\’/£&'()-| 1: 10%@E ()-2!1:10% " "& ()-ZU [ _j nr y z[9g\=
UL @O%: ()-S10%@ ()1 10%@ ()-!1 @OWHOHE ()-!"F 109%6+& ()- 'PE
10UKK& () - y z[<g\= 111 10%@& () - @10%@;()-' -109%h& ()-! -109%@g& ()-Y

- 7% #% } A2\ =

Il?i/((%@g)(; éol/lof(%)@L ()Oitloog/@ ()- @ 10%a () -1 109KKE&' () -3! 10%@g& () - 3: 1! bdEg
\= L1Y. 10%@ ()- F+MLOY@E () - (#10%@& ()-y&

9 yi# %@ ()-b v\8 |, 109 ()- 109%& ()-10 10 10
0?1/@1()0 &?@@P@F‘i % D

R Ry
N/
N

N7 R

N” “NH
R, N
N
)
N
R2

E’Kch | Rs Re | Ry ‘Mp

: 33 N Me _______ M é B Me_,, Me B n-propyl . 94-960 .
39 | Cl Ci Me | Me | n-Propyl 126-128°
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42 | Me Me | Me | Me | n-Propyl ~CH,-Cyclopropyl 105-106°
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47 |Me | Me Me | Me | Et n-Butyl 106-107°

Me = Methyl; Et = Ethyl

d)  Compounds of formula
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Me = Methyl; Et = Ethyl

f) The compound of formula
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in free base or acid addition salt form.

2. 5,7-Dimethyl-4-[2,5-dimethyl-6-(di-n-propyl)-amino-pyrimidin-4—yl]amino-2,1,3-
benzothiadiazole in free base or acid addition salt form.

3. N-(6-chloro-8-methyl-quinoxalin—5-yl)-N’-cyclopropylmethyl-2,5-dimethyl-N’-propyl-
pyrimidine-4,6-diamine in free base or acid addition salt form.

4. A process for the preparation of a compound of formula I as defined in claim 1, or a salt thereof,

which includes the step of reacting a compound of formula II
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