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PCT/ EP99/ 00622 -1- BENZOTHI ADI AZOLES AND DERI VATI VES The present i nventi on
rel ates to novel benzothi adi azol es and derivatives, their ("fﬁ‘i

their use as Wh¥¥##8ecutical s and pharmaceutical conposai tlgﬁ% | ni ng
them WMre particularly the invention provi des a conpound of formula |
[err] [err] [err] Het wherein X is O S NCHerr], CHCH
or CAlk = CAlk, where the Alk independently are (CJerr])alkyl, R err] and

Rl err] independently, are EEHZMAQI@!%D bERmATIVES Kyl , (Clerr])al koxy
or trifluoronethyl, and Het I's a radical having one of the fornul ae

(a) to (p) below NH [err] [err]
[err] [err]The present ifVehitlon relates to novel berk&fikdiazoles 2 derivatives, their prép@fatidn, their use as

err err err
% err } E a) ]phanmcentxcals and pharmacetzmal c[omposltaons containing then(. c) (d)

[err] [err] [err] [err]
[err] [err] [err]

[err] [ err ]Morf gﬁ,lﬁularly ttfz g}v?rfxon pro\ndes a compound o{ f@p‘rpja I [err]

[err] [err] (e) (9)
(h)
] N \
1
R,—é l
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Het -

whetein

X is O, S, N-CH;, CH=CH or CAlk = CAIk, where the Alk independently are (C;4)alkyl,

R;andR, independently, are hydrogen, halogen, (C).4)alkyl, (Ci.4alkoxy or trifluoromethyl, and

Het is a radical having one of the formulae (a) to (p) below:
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- 2 - Jerr] [Jerr] [err] [err] , i [err]
[err] [err] [err] '
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[err] [ err [0S0 ferr] Pefr] rerr]
[err] [err] (ia) -2- (J)

(k) [err] [err] [err] [err] [err]

[err] [err] N N N N
[err] [err] (m | (n) (0

(p) wherein R err] and R err], independently, are hydrogen or
(dJerr])alkyl, R4 i s hydrogen, halogen, ((ferr])al kyl, cyano, nitro,
formyl or (Cferr])al kyl carbonyl R[err]and Rlerr], independently, are

hydr ogen, C[er&])al kyl g, r])al ken ((l;[err])cycloakkyI/n
(derr])cychgatky (C[err]\}{ R (Clerr \),a»i’kbxy(C[err])aI or benzyl,

R err] i s hydrogen, deoxy (der ])aI kyl or _%err ) al koxy, W

is N CCNn C- COHwat edW%above, and X
is as defiphg e, in,ﬂ§e | €

Al k vvh is as
se or a ;’dg;tlon s HaI ogen is
fluorine, ®ehi™ri i odi ne,® pri&f erabl y f1 uor Bne ®r chl orine. The
radi cal Het is preferably Im(jcat ed on a car pon at om whi ch #nsj adj acent to the
heterocyclic‘?mi ety in fornula L Preferably Het is of for'hula (a) to (k),
particularly of formula (a). In a further aspect, the invention provides a

process for the production of the conpounds of fornmula |I and their salts,
wher eby a conpound of forrrul a ll

N Ros (=5 ' RN AN
@ﬁ f .o f
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wherein
Rjand Rg, independently, are hydrogen or (C,.s)alkyl,
Ry is hydrogen, halogen, (C,.s)alkyl, cyano, nitro, formyl or (Cy4)alkylcarbonyl,

Rsand R, independently, are hydrogen, (C,.7)alkyl, (Csq)alkenyl, (Cs.7)cycloalkyl, (Cs.7)cycloalkyl
(Cia)alkyl, (Ci4)alkoxy(C,s)alkyl or benzyl,

Ry is hydrogen, hydroxy, (Ci4)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 L. Preferably Het is of formula (a) to (k), particularly of formula (a).

In a further aspect, the invention provides a process for the production of the compounds of formula I
and their salts, whereby a compound of formula II



-3- [err] [err] [err] wherein X, Rerr] and R err] are as defined above and
Y is a radi cal having one of the fornulae (a[err]) to (p[err]) below [err]

err r err err

%err} [WOJMW” [err] [err] [ N ] [[er]r] PCT/EP95/00632 |

[err] Hal : R err] N err] Hal _.gerr] (a) (b)

(c) (d) [err] [err] Hal

[err] Hal [err] [err]

[err] [err] [err] [err] [err]

[err] [err] (e) (9)

(h) Hal [err] [é*m] [err] [err] [err]
)

[err] [err] [err] [err] ( (1)
(k) (1) /( I

wherein X, R, and R; are as defined above and Y is a radical having one of the formulae (a*) to (p*)

below:
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- 4 - [err] [err] [err] : s
[err] [err] [err] [err] [err] [err] [err]

[err] [Jerr [err] [err] 9&%@1 }

(n) Wo 9914008 (0) (p) wher ei PGSR OGézij[err],
Wand X are as defined above and Hal ist4halogen, is reacted with a conpound
of forrmula Il [err] [err] [err] [err] wherein R err]

and R[err] are as defined above, and the resulting conpound is recovered in
free base formiar in acid atdition salt forn¥ The reacti onmamay be effected
in known nz ey i bed in Exag o Hal i s pLeferably
chl ori ne, M ne or i e,ﬁggrticularky hl grine. Wit ki[ng up of the

. o, . N\ . . .
reaction ‘ ACtcerdi ng to WNhe e proce purification
of the conpoxgds t hus obt gj,ned may be carrk d out in alcordance to known
procedures. Acid addition salts may be pro

duced in known Banner fromthe
free base forns and vice-versa. Suitable pharmaceutically acceptable acid

addi tion . Sp f e iy accordance w 1 resent i nvention include for
exanpl e tﬁe %y‘é%‘gghﬁ?‘f“'&g@f‘%@%@&%@@ﬂt‘ﬁ&sgﬁ?&’ 15 1eRstef p b HERIROTd 0B at e and
t he hydr ofpemia®l onate. The starting materials of fornmula Il nmay be obtained
as follows: Conpounds of formula I wherein Y is a radical having one of

the fornulae (a') and (d'), may be& dbtained by reacting a conpound of
formula IV HN\ I

RS
whete_.in 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 II may be obtained as follows:

Compounds of formula IT wherein Y is a radical having one of the formulae (a’) and (d"), may be
obtained by reacting a compound of formula IV

&
Z

hV
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RI N [err] . IV H2N - 5 - wherein X, Rerr] and
Rl err] are as defined above, with a conmpound of fornula Va or Vd [err] Ha
[err] Va Vd wherein Rlerr] and Rerr] are as defined
above and t he WRP4%8ependent |y are hal ogen. Conpounds of fBEFER/06R2
wherein Y is a radical having one of the tgrnulae (b[err]), (c[err]) and
(e[err]) to (I[err]) may be obtained by reaction of POCl[err] with a
conmpound of forrmula VI [err] VI wherein Y' is a radical having one of the
formul ae (b[err]), (c") and (e") to (I") below [err] 0
0 . 0 [err] errL [err] NH R err]
N[err] (g) wherein X, R; and 3areasde

oVe, w1th a compound of formula Va or Vd

Va vd
wherein R; and R, are as defined above and the Hal independently are halogen.

Compounds of formula IT wherein Y is a radical having one of the formulae ®), c)and ) to @)
may be obtained by reaction of POCI; with a compound of formula VI

AN
N/( VI

wherein Y" is a radical having one of the formulae ®™), (c”) and (¢”) to (1) below
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6 | [err] Rl err] [err] - [-err] HN

[err] [err] R3 [err [err] wherein Rlerr], Rerr], Rerr] and Ware as
defined above. t he above nentioned reactions are CONYENE: % The
conmpounds ¥P ?’ml ae I11,1V, Va, vd and VI are know or nmay bé o ta| ned

from known conpounds, usi ng conventlonﬁl' procedures. Conpounds of formula I
and their pharnmaceutically acceptable acid addition salts, hereinafter
referred to as agents of the invention, exhibit valuable pharnacol ogi cal
properties when teste@ in wtro using corticotropine r@leasing factor (CRF)
receptor expressing cgfl gﬁltures jg |n ani mal s, n are therefore useful
as pharmaceuti cal s.BY'n i cul ar H¥e ts of Rt ion bind to CRF
receptors. Mre pa y they éi‘&h ant ago zmlwty at CRF1
receptors, as deter’mned iw vitro % n"the Yol | ow ng "assay Chi nese hanster
ovary (CHO) cel I's exprgssing human regonbi nant CRF, (Chen et al., Proc Natl
Acad Sci USA 90, 8967- %971 1993) are propagated in ' becco’' s nodified
Eagl e medi um suppl enented with 10% foetal calf serum non-essenti al

am noaci %erexh%@,,%ﬁdﬂ&@“&&&eﬁ&ﬁ%dmm streptonmycin and 1 gl 4 geneticin
(418). For cycl Ic AVP determ nations, cells are grown to confluence in
24-multiwel | plates. Stimulation of cyclic -AMP accunul ation by CRF

(human/ r afy thedbie nhesitidiBAS4L66H atetonvBitdgdl cel |s, using the V3H adeni ne

| abel I'i ng techni que, as described previously (Schoeffter et al.,

Neur ophar macol ogy 36, 429-437, 1997). Concentration-response curves for CRF
are consmuean@duﬂdaoﬁfmmaéﬁﬁm% Vi adiNIate K6 6bhad BOBHt AR fioh&ndwn™) Or vehicle
(di met hyl sul foxi de 1% v.0o ! 0?5) val ues are cal culated fromthe rightward
shifts of"°‘f‘PfE“4§o‘?ﬂ“ﬁ8‘P“"’Eﬂ'j‘ B ding to the fornula: K3 = (antagunist,

My/ concentration-ratio-1), V\/nere the concentration-ratio designates the

rati o of E value in th rese e/CRF val ue . in the absence,
ant agoni s °“1Pﬂﬁ‘%2% lfl?rlﬁi_qthegé)?l@‘gﬁw qfl:gegtalalg mu? gl&mgtg,salts, ﬂerema?'tet retserred

to as agents of the invention, exhibit valuable pharmacological properties when tested in vitro 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/1 streptomycin and 1
g/l geneticin (G418). For cyclic AMP determinations, cells are grown to confluence in 24-multiwell
plates. Stimulation of cyclic AMP accumulation by CRF (humnan/rat form) is measured in intact cells,
using the [’H}adenine labelling technique, as described previously (Schoeffter et al.,
Neuropharmacology 36, 429-437, 1997). Concentration-response curves for CRF are constructed in
the presence of putative antagonists (10 uM) or vehicle (dimethyl sulfoxide 1% vol). Ky values are
calculated from the rightward shifts of the control curve, according to the formula: Kp = {antagonist,
MJ/concentration-ratio-1), where the concentration-ratio designates the ratio of CRE ECs value in the
presence/CRF EC;, value in the absence, of antagonist [Furchgott, In: catecholamines (edited by
Blaschko H and Muscholl E) pp. 283-335. Springer, Berlin, 1972].




Bl aschko H,and Muscholl|l E) pp. 283-335. Springer, Berlin, 19721. -7- In
this test, the agents of the invention show CRF[err]agonistic activity with
Kb CRF[err]val ues of about 1 to 500 [err]. The agents accordin% to the

i nventi on ar eWOAMeBHr e useful in the treatment of any st atfCTEHFIWOHcr eased
endogenous | evel of CRF or in which the HRA (hypothalam c pituitary axis)

I s disregul ated, or of various diseases induced or facilitated by CRF,

i ncluding inflammatory di sorders, such as arthritis, asthma and all ergi es;

anxi ety including generalized anxiety; phobic and panic attacks;

depression; fatigue syndrone; headache; pain, e.g. inflammtory or

neur opat hi c [irethis festctheagents ofitherinvemtioh sholy CGRF,; arsagomistio aatiyityi with| KbdTRRy valires biabent

di sease, spasti nﬁlplon and irritable colon: imune dysfunction; hunman

i mmunodeficiency virus (H'V) infections; neurodegenerative di seases such as
senil e denmentia, Alzheitner's disease and Parkinson's disease; stroke and

0 oo tor oo, TP RYoraifiA3 e AhDlGP At Berofl oS AU el Blnd Rine WA kBl

di sorders suc anor exi a nervosa enorrhaglf c stress; drug
and al cohol wkdogedeuslextl oEGRIHeramwhich this HRA Coyipbthalainis pitvitatycsisl indjsreguiated.che pfs ;
hor monal di s | ; | s = | Y LGnRRl sodes;
ortiirey. pr oo Blebl ot hefiibr R indhf flliiditr Bibefi QP WEaci 200C
t he agents ofesththecanil pieeginsi apxiety inclufieg gehrsaliged anxisty; ahabid apd panig attacks; depregsidne
confirmed in ggLAl [ nesdaPLOR o b Gttathimato)lor GSRPBRAE pdi) EanBltirfidnlipber ACT | VI LY
of the agents 5? ?‘g’gmlg_hven?tlﬁg% rg%%ﬁﬁ&ﬁ'gmc%nof ﬁsr‘rgﬁﬁl?% the nbuse el evat ed
pl us- maze [ se&mdfoge iechuding Ceohms digrases spric col@esind iptitalie eolonFimamnpilydunstin: Bman 77496
(1997) wher e jhfignoletient? Bhis 031"') H’e@ﬁ&k-%&ﬁ&d%&r\&it%m%subﬁas%%m&& on p.
486; for the nethod, see Rodgers R J. et al. Ethology and o
Psychophar naddaheims’s(dsgase md s disease; Sitokpiansicheqddnpums; gpilgpsyagpiptegtinal j
Wley,. 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 diseascs could be confirmed in a range of
standard tests:

For example the anxiolytic activity of the agents of the invention conld 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 SY 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 genera), 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 | to about 500, preferably from about 1 to about 300 mg of an agent of the invention,



Chichester]. In this test, the agents of the invention show anxiolytic-1like
effects on admnistration of 0.1 to 30 ngtkgp.o. For the above-nentioned

i ndi cation ppropri ate dosage will of course vary i upon, for
exanpl e, tﬁvg%gﬁ)ﬁgund enpl oyed, the host, the node of ad%e'glli{sgﬁogi&?on and
the nature and severity of the conditi-8r being treated. However, in
general, satisfactory results in animals are indicated to be obtained at a
dai ly dosage of fromabout 0.1 to about 100, preferably fromabout 0.5 to
about 10Qoieritely adbhifiEtered) G ¥x atpiegifi divided dobed ) B fou¥ GEFEd day of ift bus@ifisdlemse hUNMANS,
an i ndi caft ed daily dosage is in the range fromyout | to about 500,

pref er abl®f™ rom about | to about 300 ng of an agent of the invention,

-8- conveniently adm ni stered, for exanple, in divided doses up to four
tinmes a or, i.n sustai ned rel ease.form The agent .of the invention may be
i i ot b S T R B e S LAY o e Jf PAOBE S oy o or ALy
oral |y, fpeeferablydrpllyefor exatnble irf the foinDdf tablead o tapsudes, ot parsnsérally, fopexample mnkecr al | vy,

for exa e in.t_hglf rmof injectable solutions or suspensions. For the
above- nedfbH SRS SO RSBt or red conpound is the conpound of Exanpl e
| below. In the above-described binding test said conpound exhibits

CRF[err] onlL St Glivit ) b CRF, of 36 .n | n, t.he

above dedr 1B BV Flnd flckiond s B slopn'Tl oo Perale Moo, 1ma 1,
maxi mum adbo@rigyckiopd bindigg teftisaid pamppurgfekidiits ORI cangagonistit yotivig! withadKHekia vt 36ur al
par anet er rask g \ i f.aneters
ol ated 1Bt Aok pid A% o £l ToRRBRY, (Vn aBAGBIRRE ° 1
obser ved 3mgligbsignificantlyfaffent the anxiety-melated bahavidual paxdgheters. dn eongsshiortizel standard r
stinmulati . En:gﬁg ' . ' (L . | on al so
provi des %M%%ﬁ{%%? t e&?ﬁ%%%ﬁssﬁﬁﬁgé{g ggt a pﬁg‘?ﬁ%%ﬁegéﬁ?ﬂe. g. for
t he t r eatebeanyed aixiqlytic cHests<ard notiatcibeiabie tofa gerietal metorstimigtiotRF, such as t hese

In accordance with the foregoing, the present invention also provides an agent of the invention, for use
as a pharmacentical, e.g. for the treatment of diseases induced or facilitated by CRF, 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.



i ndi cat ed above., The present invention furthernore provides a

phar maceuti-cal conposition conprising an agent of the invention in
association with at | east one pharnaceutical carrier or diluent. Such
conposi tions M8AB8fanuf act ured i n conventional manner. UnPSTRRIYEAYZ f or ns
contain, for exanple, fromabout 0.25 to gpout 150, preferably fromO0.25 to
about 25 ng of a conpound according to the invention. Myreover the present
i nvention provides the use of an agent of the invention, for the

manuf acture of a medi canent for the treatnent of any condition nentioned
above. In still a further aspect the present invention provides a nethod
for the treaExample 1013, 7adhyetiybAd2, 5-dimathyleAdi-opregy ) ambie@yrimidin-d-y§uinine (1,3 n need of
such treatnent, VW"(ﬁ%éﬁﬁﬁyiﬁﬁs adm nistering to such subject a
therapeutically effective EWunt of an agent of the invention. The
followi ng exanples illustrate the invention. The tenperatures are given in

degrees Cel si IPEC ¢ Ao oae -9 19 1 2 -

5, 7- di met hyl A %&r@olﬂgf%ltﬁ% y?ggf'%ﬁhﬁﬁm 6?‘8'6y€19351)-a§§r§%@#6§16%?%1 %’il'ai n- ﬁﬂuﬁ' ?Z-(’lgl(g'sno- 2,
1, 3- benzot higkead diznegrepyming (135 rolhin@bs. n-methylpyrrolidone (35 ml) is stirred at 157° in a sealed

4- (4-chl oro- | sty | . din-6- > | N0 - di - B

, 3- benzot hi agﬁ”ge]z%rg@ 3. BT%IMacﬁl& q%:l‘lgmﬁm%!ri %)SE)@% frgﬁ()"'rﬁ g“{’?%gw)yﬂhf %“a sr.mxmre

n- met hyl pyr r éslcpelesind0 pidftenhre added anditheragetoustphdst i @xtiagtecitwire Mtk thetind $-bufhlethesr 96
hours. The r | ' gggi fHﬁi J gl ade N6 e
reaction m x?%‘riéedtlﬁ ) 13%3 e &‘%&Q Viat r[tata&ri%'dac :g%tl and %&g{j‘%g%‘s‘“‘% gse IS
extracted twueeg oxtlohiexane/mpthyl-t-butidethan (8:4 1 dhe dmRropade fractionTiheyvapsraiediandthpiesidne | s
dried, evapo é%ﬁg? b SeR @y gthoon silicagel using
cycl ohexane/ ?ret y é?ﬂ uty ggt% tg%{‘?gl%gé%%g g%pr%?o??a’t e fraction is
evaporated and the residue recrystallised fromnethanol to give the title

product. M TndddsinklRitbrial 4-(4-chloro-2,5-dimethy)-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
stirting to 0-5° and nitric acid (2.5 ml; d = 1.52) is added dropwise. The clear solution is poured on ice,
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 I) 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-3,7-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 mi) 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-dimethyi-pyrimidin-6-yl)-amino-5,7-dimethyl-2,1,3-benzothiadiazole is obtained. Mp = 174-
177°.



The starting materi al :

4- (4-chl oro- 2, 5di net hyl - pyrini di n-6-yl)-am no-5, 7-di net hyl -2, 1, 3-

benzot hi ad] | s produced as foll ows:

4, 6- Di nith&@ﬁg%ﬁyg-benzothiadiazole (7.7 g) is disolved Fﬁn%gﬁﬁmm%ulphurlc
acid (20 m), cooled under stirring to1®=50 and nitric acid (2.5 nl; d =
1.52) is added dropwi se. The clear solution is poured on ice, the so
obtained precipitate is filtered off and washed with water. The resulting
5, 7-dinethyl-4nitro- 2,1, 3-benzot hi adi azole is recrystallized from

cycl ohex 06 5, 7-Di ne , 1, 3-benzot hi adi azol e
(20 9) |2ﬂ§flz§?j\®'&' f%"pgb'éf ﬁlfg?'ﬁ?lahdw%?é?"?@gﬁ‘i‘yma%ﬂ"@% anol (2.21) and

sodi um di#)hi dtvmpenniisof fimtokeld porti onwi se (strongly exotherm c reaction). The
reaction mxture is imediately cooled in an ice bath and extracted with
ethyl acetate. The organic phase |s concentrated by evaporation and the
resi due recrystallised in water to® g\ & 4-am no-5, 7-di net hyl -2, 1, 3-
benzot hi adi azol e. M = 113-114[err].

4- Am no-5, 7-di met hyl - 2, 1, 3- benzothl le (4 g) is added in portions to a
55% di sper si on of sodlun1hydr|de (A 73 g) in abs. tetrahydrofuran (50 ni)
under an argon at nosphere. The nleg- g Stiffed at 25.30[err] for 3
hours, then a sol ution os 4, 5-dichl! oro-25- di rethyl -pyrirnidine (4 g) in
abs. tetrahydrofuran (20 m) is adde&y

pNgeops at 5 during 30 minutes. The
reaction mxture is stirred at roomte atmre f or

16 further hours, then
ice water is carefully added. The resul ng“preC|p|tate I s washed mﬁth

water and a few nmethanol. After recrystalisation from nethanol or
cycl ohexane, 4-(4-

chloro-2,5-dinethyl-pyrinudin-6-y|)7anino-5,7 di met hyl - 2, 1, 3- benzot hi adi az

ol e 15 opERNeT. Wy J&/ARITLETTT 10" ThR.ToTT oW g chggoumdsJof
2 |Me |Me |Me |Me ] nPropyl -CH;Cyclopropyl | 120-121°
3 Me [Me |[Me |H | nPropyl -CH,-Cyclopropy! 124-127° *
4 {Me |Me |Me |H | n-Propyl . n-Propyl 177-179° *
5 {Me |Me |Me |Cl | n-Propyl | n-Propyl 106-108°
6 {Me |Me {Me |Cl | n-Propyl - -CHCyclopropyl 111-113°
7 |Me |[Me | Me | Me |n-Propyl Et 101-102°
8 [Me |Me {Me |Me |n-Butyl Et 83-84°
9 |Me |Me |Me |Me |-CH,CH,OCH; -CH,CH,OCHj; 70-73°
10 |Me |Me |Me |Me j-CH,-CH(CH;)-CH; -CH,-CH(CH3)-CH; | 104-105°
11 {Me |Me |Me | Me | 3-Pentyl H 113-115°
12 |Me |[Me |Me | Me |2-Butyl H 88°
13 {Me |[Me |Me |CN | n-Propyl n-Propyl 171-173°
14 |Me |Me |Me |CN | n-Propyl -CH,-Cyclopropyl 165-167°
15 1C1 Cl Me | Me | Me Et _ 116>
16 {Cl Cl Me | Me | Me n-Butyl 105°
17 | CI Cl Me | Me | Et Et _ 189-193° *
18 [ Cl Cl Me { Mc | Et n-Propyl 107°
19 [C] Cl Me | Me | Et n-Butyl 101°




Rs Rs N[err] [err] N NH [err] [err] Ex. Rerr] R err] R err]

[err] Rl err] M 2 Me
Me Me Me n-Propyl - CH2- Cycl opr opyl

120-121[ err] 3WOIMS® \p Me H n- Pr opy! /EP99/00622

-CH err]-Cycl opropyl 124-127[err]* 4.41-Me Me M H n- Propyl
n- Pr opyl 177-179 * 5 Me Me M Cl n- Pr opyl

n- Propyl 106- 108[err] 6 Me Me M d n-Propyl

- CHr Cycl opropyd Tor L& T83yd Ve Ve ’rvé e Propyt m
Et - OME T e Forpgey Ve | WP Butyl | 11812

Et 21 |Cl | CB3-[M¢ ¢iMd Q-Propyll\/e Me NEH:-Wlopmpyl 120-123°

-CH[ err] CH elriQehfT X —CHf-ert er+ocH-e ]
70-73(err] 1p2 e [ e VBB err] m(cr[%ﬁ”-m[err]“ |
-CHCH(CH er|?3 -|CH[ ef € MO4-MLObAdylr] 11 Ve Milyl, Me Me [Jifentyl
H

]
43443 —— e M2 B -
H #00 1eE MM E e M oN | BBl opyl 126
n- Pr opyl 25 |Cl |CL7I-NeIMA| MelE — Me Ve IﬁNzyl n- Propyl} 138°
-CH err] Cycl pprafyd 1+69—1-6¥—35 CL Mo Ma— -
Et % M C&lﬁ[’*@?r]“’rﬁ‘“‘i’“’eﬂ R 102-104
n- But yl 27 | Me | cL05[Mé& r{Mel Y n-Prdoyl d VY - -132°
Et 18 193 ar L?*r@g Cl Cl Cﬁﬁjgyéﬁk)/}:‘op}‘]l:f 131-132
n- Pr opyl 28 |Cl | M7 Me | Mef n-Propyh Me Me | -EHxCyclopropyl | 110-112°
n- Butyl 29 (a1 | MEOTIME T1IMe | n-Propy! n-Propy} 112-114°
30 | C] H Me | Me | n-Propyl n-Propyl 77-80°
31 |Me |H Me | Me | n-Propyl n-Propy! 95-98°

Me = Methyl; Bt = ethyl; *: Fumarate

b) Compounds of formmla
&\/&
N
AN
Js
Ry N7 "NH
R‘ ’N‘
\Nl
R,
Ex. |R¢ |R: |Rs [Ry |Rs Rs Mp
32 |Me |Me |Me | Me | n-Propy! n-Propyl 123°
33 |Cl Me |Me | Me | n-Propy! n-Propyl 100°
34 |Me |Me |[Me |Me n-Propyl -CH,-Cyclopropy! 105°
35 | Cl Me |Me | Me | n-Propyl -CH,;-Cyclopropyl 86°
36 {Me {Me |Me { Me | n-Propyl Bt 102°
37 |Me |Me |Me |Me | n-Butyl Et 7°

Me = Methyl; Et = Ethyl



20 C1 d Me Me n-Propyl n- Propyl

118-121[err] 21 d d Me Me n-Propyl
-CH err]- %&l yl 120- 123 22 d d Me poditbdsh
n- But yl W o1 23 a a M W X?Ff/?
Al lyl 112 24 d dz2- M M H
Benzyl 126[err] 25 Cl Cl M M M
Benzyl 138[err] 26 Me d Me Me n-Propyl
n-Propyl ¢)  Compounds of fodila 104[ err] 27" M c Me M n-Propyl
-CH err] Cycl opr opyl 131-132[err] 28 d Me Me Me n-Propyl
-CH err]-Cycl opropyl 110-112[err] 29 d Me Me Me n-Propyl
n- Pr opyl 112-114[errF%§0a, d H Me Me n-Propyl
n- Propyl 77-80[err] 31N/ Me H Me Me n-Propyl
n- Propyl 95-98[err] Me_ My hyl Et = ethyl; *:Fumarate b)
Conmpounds of fornula [err] .[errliﬁ err] N NHJ[err] Rerr] R err]
Rlerr] Rerr] AT SN hH Mp
32 Me Me Me Me n-Propyl n- Pr opyl
123[err] 33 d Me Me Me n- Propyl
100[err] 34 Me Me Me Me
-CH err]-Cycl opropyl 105[ err]

Ex.| i |Re Ry {Ry [ Rs R¢ | Mp

33 ([Me |Me |Me {Me |nPropyl n-Propyl 94-96°

39° |l [l [Me | Me | nPropyl n-Propyl 126-128°

40 | Cl Me |Me | Me | n-Propyl n-Propyl 107-109°

41 | CI Me |Me | Me | n-Propyl -CH,-Cyclopropyl 115-117°

42 |Me |Me |Me | Me | n-Propyl -CH,-Cyclopropyl 105-106°

43 | Cl Cl Me | Me | n-Propyl ~CH,-Cyclopropyl 126-127°

44 | Cl Ci Me | Me | Et n-Propyl 120-123°

45 |Me |Me |Me |Me |Et - n-Propyl 109-110°

46 | Cl1 Cl Me | Me | Et n-Butyl 117-119°

47 |Me |Me |Me |Me |Et n-Butyl 106-107°

Me = Methyl; Et = Ethyl

d)  Compounds of formmla

R, R,
N/
N
NZ R
s
Ry N7 TNH
Ri
AN
\ N




35 d Ve .M Me  n-Propyl

-CH err]-Cycl opropyl 86[err] 36 Me Me Me Me n-Propyl

Et 102[err] 37Me Me Me Me n-Butyl

Et WO095/40089 711 err] Me = Methyl; Et= Ethyl - 12 PCEEPIOBAPOUNdS
of formula [err] [err] [err] Ex Rlerr] R el [err] R err] R4

Rl err] Mo 38 Me Me Me
Me n-Propyl n- Propyl 94-96[err] 39 d
d Me Me n-Propyl n- Pr opyl 126-128 40
d Ve Ne n- Propyl n- Pr opyl

107-109 41 [EL{X M | [V |RsArRpyl Re Mp

- CH[ er r] Cycl enr-onyt i s v E-"r2 e e BB pg’sL
-CHerr]-Cy I4§pi pyl chg5- 4116% M? e d ve| RYL n- propyll

- CyH- CYcl opriopyl s 126 {127 Me | Me n-Pr@ Ve Me -(ﬂz-Cycloptopyl 84°

n- pr opyl 1201123145 A i .

n- Pr opy| S0 |CH=CHo Bfo |Me [Ma|Bt o M M| nButyl 110

n- But yl =cal/ 9 - Ve Ve ] o

n- But§| St CH—C[%Ikr'm-1 EIB%\?[J;&?? L{lﬁ—n 1I)\A:\ I!\yl . = H E}II'IITC(yﬁlopropg% plglsjnds f
formul a Me = Methyl; Et=Bthyl

e)  Compounds of formula

Re\ /Hs
N A,
N/
N e
Ry N7 N
R‘ /N\
_— 'x
N
R!
Ex. | X Ri |R |R; |Rs R R R Mp
52 18 Me |Me |Me |Et n-Butyl Me Me 90-92°
53 | CH=CH Me | Me | Me | Et n-Butyl Me Me 106-108°
54 |8 Me | Me { Me | n-Propyl | n-Propyl | Me Me 126-128°
55 | CH=CH Me | Me | Me | n-Propyl | n-Propyl | Me Me 156-158°
56 S Cl Me | Me | n-Propyl | n-Propyl | Me Me 135-136°
57 | CH=CH Cl Me | Me | n-Propyl | n-Propyl | Me Me 130-131°
58 |S Cl Me | Me | Et n-Butyl Me Me 90-92°
59 | CH=CH Cl Me | Me | Et n-Butyl Me Me 177-178°

Me = Methyl; Et = Ethyl

f)  The compound of formula



[err] [err] NJ[err] [err] NHJ[err] NX - 13- Ex . R

R[err] Rlerr] Rerr] + M 48
wéhouosMe M Et n-
85[err] 49 S d Me M  n-Propyl Hrirsoross:
-CH err] Cycl opropyl 84 50 CH=CH -14- Br M Me Et
n- But yl 110[err] 51 CH=CH Br Me Me n-Propyl
-CH[ err] Cycl opr opyl 135[err] Me = Methyl; Et = Ethyl e) Conpounds of
formula [err] [err] EX. X \/lﬁg[err] R[err] Rlerr] Rerr]
R err] R err] R[err] 52 Me M M E
n- But yl Me Me 90-92[ e CH:CH Me Me M Et
n- But y| Me Me 106- @ Me M M n-Propyl
n- Pr opyl Me XG 2‘8JDN55 CH=CH M M M
n- Pr opyl n- Pr opyl IVE 156- 158 56S d
Me Me n-Propyl n- Pr opyl Me . Ry s 135-136[ err]
\NI
R
Ex. | Ry R: |Rs R Mp

60 | Me Me | n-Propyl |-CHj-Cyclopropyl | 234-237°*
Me = Methyl; *: Fumarate




57 CH=CH . . d Me Me n-Propyl n- Propyl Me Me

130-131 58 *© S d Me Me Et n- But yl Me

Me 90- 92[err9& 59 CH=CH d Me Me Et n- But yl
Me Me  WOOY409891 78 Ne  Methyl; Et = Ethyl f)  The compowmseboos2z
formul a -14 - NJerr] Ex Rerr] -15- R err]

Mo 60 Me Me n- Pr opyl -CH err]-Cycl opropyl 234-237[err]* Me =

Met hyl ; *: Fumarate -15 - 1. A conpound of W Het
wherein X is 0, SO NCHerr], CH=CH or m& it he Al k

= k
I ndpendent | I err])al kyl, err] and err [ i re
Ihydlroogen, hgl(%églﬂ,gg( d e]r Z] ) al>/kyl R[ (g 13r r]) aF{(oxy] orrmmlfmm ‘;ﬂ and

1. A compound of formmia I

Rl
™
R; 1
QIN/‘ -
Het

wherein
X is 0, S, N-CH,, CH=CH or CAk = CAlk, where the Alk independently are (C;4)alkyl,
RiandR, independently, are hydrogen, halogen, (C;)alkyl, (Cri)alkoxy or trifluoromethyl, and
Het is a radical having one of the formulae (a) to (p) below:
NH rlﬂ-r 1!:}1 !!H
f\/'[& Néklw RN, PY
N
> _ |
N T Ry R’JY\T,RS N R; -\N/’LN’R‘
Ry R, R 1|<, 1';5
@ (b) ©) (d)
R R, R
N '~ B R s AR
R, N N R, N
N 2 e N
L= J - S YU
/k\ R, I N [ °n
R; N X N J\\ 1 > /
\ YN RV S \

© ®



a radi cal having one of—the formulae (a) to (p) below [err]

Ty e ]r]ﬂrrrmrr g o (o

(d) [err] err
[err] [err] (e) 16- (f) (9)
(h) 16 - [err] [err] [err]
[err] N [err] : [err] N [err]
[err] R Lebr] [errRg R, N Re _-Rs [err]
N [err] whergin R3 and R e r] &ndependerﬁly, are hydrogenYr ((err]alkyl,
R err] N shydrog Nerr])a[ kyI cyano, nitro,n | or
(Cferr])al Kyl chr err]] and R[err f'n pendent =, @Are|hydrogen,
(Cerr])akcyft, C[err] arken (C[EI& oaIkyI ( ycl oal kyl
(derr])alkyL (C¥rr])al koxy(C[err])aI kyl or benzyl, R I s hydrogen,
hydr oxy, (CR&) aLkyl or (Cl4)al koxy, ® o
R _~Rs _ RG\N/RS R‘\'N/Rs R /R,
@kw E/NI Sw X'N\ Sw IL
AN SN NN P
(m) ) (©
wherein
RsandRg, independently, are hydrogen or (Ci.4)alkyl,
R4 is hydrogen, (C,.4)alkyl, cyano, nitro, formyl or (C,.s)alkylcarbonyl,

RsandRs, independently, are hydrogen, (Cy.7)alkyl, (Cs.)alkenyl, (Cs)cycloalkyl, (Caq)cycloalkyl
(Cialky), (Ci4)alkoxy(C;.s)alkyl or benzyl,

Ry is hydrogen, hydroxy, (Ci4)alkyl or (C;4)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.

2. 5,7-Dimethyl-4-[2,5-dimethyl-6-(di-n-propyl)-amino-pyrimidin-4-ylJamino-2, 1,3-benzothiazole in

free base or acid addition salt form.

3. Aprocess for the preparation of a compound of formula 1 as defined in claim 1, or a salt thereof,

which includes the step of reacting a compound of formula II



W i.s N, & CN CNOX®, C CH or
above, and X
salt fornn 2.
-1-2, 5- dlnethyl
1, 3- benzothlazole in free base or aci

is as defi ned above,

C-CO A k where ALk is as defined
in free base or acid addition

%ﬁgnethyl
I -n-propyl)-anii no pyr| i ndi n4. yl | am no PZ-'T’EP99/00622

ddyzion salt

for
the preparation of a conpound of fornnula | as j umjﬂ "E”ﬂ"l or a
salt thereof, which includes the step of reacti fonnul a |

N~~~~~~~ [err] [err] [err] [err] [err] -
17-*C L X,. Rlerr] and R err] are as defined in
claim! and Y”'f%e'“zf‘ r“am“éﬁlmﬁaéﬁﬁn@ ipplaimdrand i ds # radiealihaxing or'of the forrfue)a’ Dol (PYV:
[err] [err] below: [err] [err] [err] [err]
[err] [err] (a) (b) (c) _
(d) [err] [err] [err] [err] ~
~ N .
LH | 1 | |
NH - NH
NZ NékN R, ~ *
/k\ ™ ~ ﬁ\ N ]N
% N Hal R, N Hal R; \N’ Hal
@) '(c, @
Hal Rq Hal Hal Rs Hal
J: T 0 S
S SIS N W
R, N N N N s
N\ TN SN
« o @ ()
d S -2 - N ~
/Nk\ % N\ N\N\ R,—</ I /wk
- R, N RSN N N7
® (1)) ®) ®
. Hal Hal Hal Hal
Sw ' [’ Sw /ﬁ\ Sw ,Nf
l X /] w
[::I:t;L\ SN NéL\ W= NQL\ h pr\
{m) () ©}

wherein R; to Rg, W and X are as defined in claim 1 and Hal is halogen, with a2 compound of formula

m



[err] (e) S (h) Hal
v

[err] Hal Hal [err]

[err] [err] wherein Rlerr] to R[ d X are
as deflnedwogw ®'m 1 and Hal is hal ogen, with a conpoun IH

- 18 - [err] [err] fé?r] Rl errf wherein and R err]
are as defined in claim1, and recovering the thiﬂ“ﬂﬁ“ﬂ“ Rh &h und of
formula | in free base or acid addition salt for d of claim
| or 2 in free base or pharnaceutlcally accept abl € aéid" addltlon salt form
for use as a pharnaceuti cal . ﬁiconpound of claiml1l or 2 in free base
or pharmaceutically acceptable agfd addition salt form for use in the

treatment of any state with i nBiNeased endogendlis | evel of CRF or in which
the HPA is disregulated, or of a 'sease i nduced or_ faciliated by CRF. 6.
A pharmaceutical conposition conpr|5|ng a conpound: of claiml or 2in free

base or th&feﬂﬂt}@hﬂk&@éis)ﬂdﬁﬁ&ﬁl&hﬁm Qndfebd¥ die‘iﬂu@&;tﬁ&hkorﬁ&ﬁﬂ&offMﬁﬂC' ation
with a pg%xnaceu carrier or diluent. The wuse of a conpound of
claim1 base qr B%E%lﬁwmpharnaceutlcally accegt abl'e acid addition salt

form as a pharnaceutlcal for the treatnment of any, state with increased

endogenou IeveI of QBF
9 4S A compound of claim l or 2 in free base or pharmacentically aceeptable acid addition salt form,

for use as a pharmacentical.

5. A compound of claim 1 or 2 in free base or pharmacentically acoeptable acid addition salt form,
for use in the treatment of any state with increased endogenous level of CRF or in which the HPA is
disregulated, or of a disease induced or faciliated by CRF. o

6. A pharmaceutical composition comprising a compound of claim 1 or 2 in free base or
pharmacentically acceptable acid addition salt form, in association with a pharmaceutical carrier or
diluent.

7. - Theuse of a compound of claim 1 or 2 in free base or pharmaceutically acceptable acid addition
salt form, as a pharmaceutical for the treatment of any state with increased endogenous level of CRF or
in which the HPA is disregulated, or of a disease induced or faciliated by CRF.

8. The use of a compound of claim 1 or 2 in free base or pharmacentically acceptable acid addition
salt form, for the manufacture of a medicament for the treatment of anj state with increased endogenous
level of CRF or in which the HPA is disregulated, or of a disease induced or faciliated by CRF.

9. A method for the treatment of any state with increased endogen'ogé -iével of CREF or in which the
HPA is disregulated, or of a disease induced or faciliated by CRF in a subject in need of such treatment, -
which comprises administering to such subject a therapeutically effective amount of a compound of

claim 1 or 2 in free base or pharmaceutically acceptable acid addition salt form.



in which the HPA is disregulated, or of a disease induced or facil %‘P%QBQ)

CRF. 8. The use of a conpound of claiml or 2 in free basegaa

pharmaceutical |l y acceptable acid addition salt form for theght % fact&;%d}.{t[k )

a nedi carrent foi’ CE treat meaﬂ%%@“mmweased en dengus e J

of CRF or h P [ a or _of a disease induced or

i ncr eas @8 Miemstoye Reeat Clisgifieetion ©f  CRF 0|r "I(ﬂMMt@thﬂMQubmniNﬁmw srggwmf ggj?]oosp

of a di seXWeDidaTiie; ¢03/10; 41BAL, 473/34,€d baa CRF in a subject in need of suc

t reat mpnt f‘é’méﬂﬂ& RS HAGDTD stler | @’W@M@h"ﬂﬁ‘%?ﬁ"'a t He'toensdige (120899 y
9}
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(57) Abstract

Theinvenﬁonpmv;desacompomdoffmula(l)whexeinx Ry, Ry and Het are as defined in the description, and 2 process for
preparing them. The compounds of formula (T) are useful as pharmaceuticals.




