Process for preparing heterocyclic derivatives The present

I nvention relates to a novel process, useful for preparing key

I nternmedi ates in the synthesis of various conpounds, anong them
conpounds whi ch are potent and 5specific antagonists of D3 receptors.
The present invention relates to a novel process for preparing
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in which
X may be Nitrogen or Suifur;
Het means aryl or heteroaryl; each of which may be substituted by 1 to 4
groups J selected from:
15 halogen, C1-C8 alkyl, C1-C6 alkoxy, halo C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, halo C1-C6 alkoxy, -C(O)R,, nitro, hydroxy, -NR2R3,
cyano or a group Z;
R, is a C1-C4 alkyl, -OR; or -NRzR,;
R, is hydrogen or C1-C6 alky!;
20 R; is hydrogen or C1-C6 alkyl;
R is H, C1-C6 alkyl, aryl, benzyl; each of which may be substituted by 1
to 4 groups J;
according to the following Scheme 1:
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in which
step a means a reaction in basic conditions of compounds (llA) with 3-
30 thiosemicarbazide derivatives, followed by a treatment with an

inorganic base and n-propane phosphonic cyclic anhydride and
final pH adjustement with inorganic acids to give compounds of
formula {1').



30 in which step a neans a reaction in basic conditions of conpounds

(I A) W tWO02e0smm3em car bazi de derivatives, followed byCa/EPReF08EI1S
th an inorganic base and n-propane phosphonld cyclic anhydride and

f| naI pHPB&EN9E8t ement with inorganic acids to give conpounds of

formula (1 ). WD 2007/113261PCT/ EP2007/ 053118 PB61926 The term Cl-C6

al kyl as used herein as a group or a part of the group refers to a
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for exanple nethoxy, et hoxy, propoxy, prop 2 oxy, butoxy, but-2-oxy
or net hyl prop-2-oxy and the |ik termhal o Cl1-C6 al koxy
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hydr ocar | fd ng one or nore triple bond and havi ng
from 2 t%ﬂ% [:%ﬁybﬁ @’t g’r?rdc%?rll% udi ng acetyl enyl, propynyl, 1-butynyl,

1- pentyn 3-net hyl - 1-butynyl and the |ike. 30 The termaryl means
an a?%na{hecteﬂﬁr%o‘%‘%//éwp’éy %P%Wyﬁc% lingar oR @nkrpncheg chaiRyalkogy arpsphiony| .
The t er nexaetpler methyty, BH®RE @EOPoAY, opTaR-R-oxy diubmg,.c udi2eoxy | angneshyliop-8-0k0
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The term C2-C6 alkynyl defines straight or branched chain hydrocarbon radicals
containing one or more friple bond and having from 2 to 6 carbon atoms including
acetylenyl, propynyl, 1-butynyl, 1-pentynyl, 3-methyl-1-butynyl and the like.
30
The term aryl means an aromatic carbocyclic moiety such as phenyl, biphenyl or naphthyl.

The term heteroaryl means an aromatic heterocycle ring of 5 to 10 members and having
at least one heteroatom selected from nitrogen, oxygen and sulfur, and containing at least
35 1 carbon atom, including both mono-and bicyclic ring systems.

Representative heteroaryls include (but are not limited to) furyl, benzofuranyl, thiophenyl,
benzothiophenyl, pyrrolyl, indolyl, isoindolyl, azaindolyl, pyridyl, quinolinyl, isoquinolinyl,
oxazolyl, isocoxazolyl, benzoxazolyl, pyrazolyl, imidazolyl, benzimidazolyl, thiazolyl,

40  benzothiazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl,
phthaiazinyl, friazolyl, tetrazolyl, quinazclinyl, and benzodioxolyl.



oxazol yl , isooxazolyf, benzoxazol yl, pyrazolyl, imdazolyl,

benzi m daxolhyidr/11sdei azol yl , 40benzot hi azol yl, i sot hi azol pCT/EP2007/053118
pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl, cinnolinyl,

pht hal azB6H826t ri azol yl, tetrazolyl, quinazolinyl, and benzodi oxol yl .
PB61926 The term 5-6 membered heterocycle neans, according to the
above definition, a 5-6 nonocyclic heterocyclic ring which is either
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preparation of D3 antagonists of formula (1A), as disclosed in
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conslsting of: hal ogen, hydroxy, cyano, Cnmalkyl, hal oCmal kyl,

Gmal koxy, hal oCral koxy, Cmalkanoyl; or co‘f'sppnds to a group R5; R2
is hydrogen or Cmal kyl; BX i mcmaucugrs I s hydpggen, or a
phenyl group, a heterocyc gr oup, a 5- orM nbered heteroaronmatic

group, or a 8- torhtnefibered blcycllc gredp, any of which groups is
optionally substituted™y 1) 2, 3 or 4 substituents selected fromthe
group consi sting of: hal ogeh, cyano, anmal kyl, hal oCral kyl, Cmal koxy,

Cmal kanoyl ;

wherein
. G is selected from a group consisting of: phenyl, pyridyl, benzothiazolyl, indazolyl;
. p is an integer ranging from 0 to 5;
20 . R, is independently selected from a group consisting of: halogen, hydroxy, cyano,
Ci4alkyl, haloCy,alkyl, Cialkoxy, haloC,4alkoxy, Cisalkanoyl; or corresponds to
a group Rs;

. R: is hydrogen or Cy_alkyl;
. Rais Cialkyl;

25 o R, is hydrogen, or a phenyl group, a heterocyclyl group, a 5- or 6-membered
heteroaromatic group, or a 8- to 11-membered bicyclic group, any of which groups
is optionally substituted by 1, 2, 3 or 4 substituents selected from the group
consisting of: halogen, cyano, C,4aikyl, haloC, 4alkyl, C._salkoxy, Cisalkanoyl;

. Rs is a moiety selected from the group consisting of: isoxazolyl, -CH-N-pyrrolyl,

30 1,1-dioxido-2-isothiazolidinyl, thienyl, thiazolyl, pyridyl, 2-pyrrolidinonyl, and such a
group is optionally substituted by one or two substituents selected from: halogen,
cyano, Ci4alkyl, haloC,4alkyl, Cy4alkoxy, Ciialkanoyl;

and when Ry is chlorine and p is 1, such R, is not present in the ortho position with
respect to the linking bond to the rest of the molecule; and when R, corresponds to Rs, p
35 is1.



R5 is a noiety selected fromthe group consisting of: isoxazolyl,

- CH2- N- pywoaby#113280 1, 1- di oxi do- 2-i sot hi azol i di nyl, thi @a¥iEP2007/053118
thiazolyl, pyridyl, 2-pyrrolidinonyl, and such a group is optionally
subst it UPRBEISBY one or two substituents selected from hal ogen, cyano,
Cl4dal kyl, hal oCral kyl , Cral koxy, amal kanoyl ; and when Rl is
chlorine and p is 1, such RL is not present in the ortho position
wWith respect to the linking bond to the rest of the nol ecule; and
when Rl cangoasposfdemium (Ross iRediEdiated for tMOprafidatich b atha ROMpERRBOMAYS53118
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pr epar at.| [ , may be conveniently functionalised,
as di SC||8§{€LCP %’sr?g 86@?‘8@%&@ An exanple is reported in the present

Experfl mental Section. 5 The preparation of conpounds of fornula (1)
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the Hhov@wasshiicio WY 1810y n- pr opane phosphoni ¢ cyclic anhydri de,
T3P, as Uereassaisdlves thaghove problefs Pg psing HPEpaneTNesaBRiogydicfnfsiidesed
in the PHA, decayvhdation agent 1980 by H. W ssmann (Angew. Chem, 151980,
92, 129) and is steadily gainingjinportance in organic synthesis
because is less toxic and safer gonpared to other comon condensati on
agents, such as DCC. The reage does not afford any water insoluble
by-product. T3P is used as 5 ‘PipSSI\p? on in egbyl acetate in the
process of the present inventign ah es not need the isolation of
the intermedi ate hydrazi neMbhpam dé. Sinmilarly, T3P is available
as 50% solution in 20DVF (di ne | formam de) and may be enpl oyed in
the process of the present invention. The process of the present
i nvent i OTheCisi® vies ficks psectie thei petidensyethdsis mi 1980 b Hf Wiskmasn (Angew. Chem.,
15 1880, 92, 129) and is steadily gaining importance in organic synthesis because is less
toxic and safer compared to other common condensation agents, such as DCC.
The reagent does not afford any water insoluble by-product. T3P is used as 50% solution
in ethyl acetate in the process of the present invention and does not need the isolation of
the intermediate hydrazine-carbothiamide. Similarly, T3P is available as 50% solution in
20 DMF (dimethylformamide) and may be employed in the process of the present invention.

The process of the present invention can be depicted in more details as follows:



N, NIH2 0 HSAR HO)1.-Het step a (hlA) N (IVA _ S- "NNHet step ¢ N-N
_ HS- ' ,we\\ -Het (I) The starting material, the heterocyclic
carboxylic acid, generally comercially avail able or which may be
prepared according to known nmethods in the literature, in an anount
of 1 5 equivalent may be conveniently dissolved in the appropriate
sol vent (for exanple dinethylfgrmandi de; ethyl acetate; acetonitrile
and tetrahydrofurane and ot h8f pol ar aproti cgsol vent) and tmeat ed
with a slightl® excess of derjvaive lDf 3-t |osen1carba2|d
(1.10eq)., suc 4- met hy® déli vat i \%Men alf organlcmﬁéei (e.g.

trlethylan1n@° di I sopr opyl' et hyl'am ne |and d§5|bly ot her aliphatic of
aromati c am ne A I s added atstefRl. 10 propane phosphoni c cyg¢lic
anhydri de (5096m)m1in et hyl acetate) may be then added at a
tenperature ranging fromfromO to 40 degrees dropwi se. In case the
addition is nmafe at abou% 0C, the e re¢ePre i s then maintained

bel ow 15C over %& }eﬁ The tesulting m xture was then stirred
at 20C for 2-1p hours m T & mixtlre is then diluted with an agueous
sol ution of an| appropriate inorganijc base until basic pH was reached.
The suitable base may be selected anong: potassi um carbonate, sodium
carbonat e, sodi um hydroxi de, ssi um hydr oxi de. The resul ting
bi - phasi ¢ m xture (when observeg% then alN d separating and the
upper 20organic | ayer dlscarde& ue@ugeihﬁ% i's thef heated to
50-90C (interna

The starting material, the heterocyclic carboxylic acid, generaily commercially available or
which may be prepared according to known methods in the literature, in an amount of 1
5 equivalent may be conveniently dissolved in the appropriate solvent (for example

dimethylformamdide; ethyl acetate; acetonitrile and tetrahydrofurane and other polar
aprotic solvent) and treated with a slightly excess of derivatives of 3-thiosemicarbazide
(1.10eq)., such as 4-methyl derivative. Then an organic base (e.g. triethylamine,
diisopropylethylamine and possibly other aliphatic of aromatic amines} is added at RT.

10
N-propane phosphonic cyclic anhydride (50% w/w in ethyl acetate) may be then added at
a temperature ranging from from 0 tc 40 degrees dropwise. In case the addition is made
at about 0°C, the temperature is then maintained below 15°C over 20-60 minutes. The
resulting mixture was then stirred at 20°C for 2-16 hours.

15
The mixture is then diluted with an aqueous solution of an appropriate inorganic base untii
basic pH was reached. The suitable base may be selected among: potassium carbonate,
sodium carbonate, sodium hydroxide, potassium hydroxide.
The resulting bi-phasic mixture (when observed) is then allowed separating and the upper

20 arganic layer discarded. The aqueous layer is then heated to 50-90°C (internal
temperature) for half an hour o several hours until reaction completion.

After cooling down to 20°C, an appropriate mineral acid, {e.g HCI 37%}) is then slowly
added to adjust the pH as needed. (4 to 8).

25 The suspension is then generally stirred for 2-16 hours, then the solid was filtered,
washed with pure water and dried in a vacuum oven at 40-60°C until dryness. The final
product is isolated from the aqueous mixture uncontaminated by phosphorous derivatives.

EXAMPLES



tenperature) for half an hour ‘to several hours until reaction

conpl eti omo 286#\B26a00l i Nng down to 20C, an appropri ate nmPCAYER206TM5E,18
(e.g HCI 37% is then slowy added to adjust the pH as needed. (4 to
8). 25TheB&i98pension is then generally stirred for 2-16 hours, then
the solid was filtered, washed with pure water and dried in a vacuum
oven at 40-60C until dryness. The final product is isolated fromthe
aqueous m xture uncontam nated by phosphorous derivatives. EXAMPLES
PB61926 |hnhd banplampleesotiamesestaddédier Wi se stated: Al tenperatures
refers to C. Infrared spectra were neasured on a FT-1R instrunent. 5
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N, N- di i spiyspianicatyyd amfiyasde, EOADL YR Boetate, DIPEA = N,N-diisopropylethylamine.

Pr epar ati onof 4- Met hyl - 5- (4- net hyl -1, 3- oxazol - 5-y1) - 2, 4- di hydro- 3H 1,

,4-triazole-3- thione 20 4-Methyl-1, 3-oxazol e-5-carboxylic acid

(cogﬁrcg:.gghllyl_r:a{al | able) (12.9g, 101.5nmml) was dissolved in DV

(60 ed with 4-net hyI 3 t hi oseni car bazi de (11.61g,
1.10eq). Then, DI PEA ( 0 0 c% bat h
cool i ng, SEEE o . e —W 6P i ghi ng
t he terrpié\gbiure beI ow 15C over 20 25m nut es. The resul t| ng m xture
was then stirred at 20C for 6 hours. The mixture was diluted with
NaCH 4 M (120.0nL). Th@ resulting bi-phasiggxture was al |l oned
separating and the upp or@anic layer dis arged. g’he aqueous | ayer
(pH = 8) was adjustednto 11 with T 4 M (60nm) and
then heated to 70C (inter Nterrperature) f After cooling
down over night, HCl 37%4Avas slowly 30 adde H=5 was reached.
The suspension was stirred for 8 hours, then the solid was filtered
and Zshed with water (60nL), and it was dried in a vacuum oven at
40C overfMgthyl-1,¥pxdzdie-StarktBglic 48] GomolercidiBgvdilable) (12.9g, 101.5mmol) was
dissolved in DMF (60mL) and treated with 4-methyl-3-thiosemicarbazide (11.61g, 1.10eq).
Then DIPEA {31,0mL, 1.75eq) was added at 20°C. Under ice bath cooling, T3P 50% wiw
in EtOAc (90mL) was added dropwise, maintaining the temperature below 15°C over 20
25  minutes. The resulting mixture was then stirred at 20°C for 6 hours.
The mixture was diluted with NaOH 4 M (120.0mL}. The resulting bi-phasic mixture was
allowed separating and the upper organic layer discarded. The aqueous layer (pH = 8)
was adjusted to pH = 11 with additional NaOH 4 M (60mL)} and then heated to 70°C
(internal temperature) for 30min. After cooling down over night, HCI 37% was slowly
30 added until pH=5 was reached.
The suspension was stirred for 8 hours, then the solid was filtered and washed with water
{(60mL), and it was dried in a vacuum oven at 40°C overnight.

N

Yield: 10.48g, 53,4mmol, 53% th

35 1H NMR (DMSO-d6, 600 MHz, & ppm): 14.11 (bs, 1H), 8.60 (s, 1H), 3.61 (s, 3H), 2.33 (s,
3H)
MH"= 197



351H NVR (DVMSO-d6, 600 MHz, 6 ppm): 14.11 (bs, 1H), 8.60 (s, 1H),
3.61 (s, Wooo7Z21381(s, 3H) MM 197 WO 2007/ 113261PCT/ ERROEM0BRE188
PB61926 EXAMPLE 2 Preparation of

5-(2, 4-dPB&taR§ 1- 1, 3-t hi azol - 5-y1)-4-net hyl - 2, 4-di hydro-3H 1, 2, 4-tri az
ole-3- thione 5 HO NN A\ HS

2,4-Di met hyl- 1, 3-oxazol e-5-carboxylic acid (commercial ly avail abl e)
(5g, 31.BX¥AMPLE 2nd 4- net hyl - 3-t hi osem car bazi de (3.68g, 1.10eq) were
di ssol vegrehiralid¥ of 14 dim&theit I@lh%E&l-E(—%%—ﬂi&hyl—if@@lﬁd’fh-%ﬁﬁ,2,&&@6@@-
20C. Un fopkC€ bath cooling, ow w in 10Et OAc 5m., 1.50eq)
was adde opw se, maintaining the tenperature bel ow 10C. The
resulting mxture was then stirred at 2 2h. The m xture was
diluted with water (2@l), then Nam4g/|2/a§‘raddd(20 onL). The
organi ¢ phase was di sc and t he s heated to 70C
(intemal tenperaturgp for\g(}y‘n/d After cooNl ng to 50C, HC 37%
was sl owy added until

5

2,4-Dimethyl-1,3-oxazole-5-carboxylic acid (commercially available) (5g, 31.8mmol) and

4-methyl-3-thiosemicarbazide (3.68g, 1.10eq) were dissolved in DMF (15mL). Then

DIPEA (10.0mL, 1.80eq) was added at 20°C. Under ice bath cooling, T3P 50% w/w in
10  EtOAc (35mL, 1.50eq) was added dropwise, maintairing the temperature below 10°C.

The resulting mixture was then stirred at 20°C for 2h.

The mixture was diluted with water (20mL), then NaOH 4 M was added (20.0mL). The

organic phase was discarded and the acqueous phase was heated to 70°C (internal

temperature) for 90min. After cooling down o 50°C, HCl 37% was slowly added until
15  pH=6.5 was reached.

The suspension was cooled to 5°C and the solid was filtered and washed with water, and

it was then dried in a vacuum oven at 40°C overnight.

Yield: 5.45¢, 24.4mmol, 77% th

20 1H NMR (DMSQC-d6, 600 MHz, & ppm): 14.02 (bs, 1H), 3.39 (s, 3H), 2.69 (s, 3H), 2.34 (s,
3H)
MH" = 227

EXAMPLE 3
25  Preparation of 4-methyl-5-(2-methyl-3-pyridinvl)-2 4-dihydro-3H-1,2 4-triazole-3-thione

0 3
= HS/QN =
N N

2-Methylnicotinic acid (commercially available) (6g, 36.5mmol) and 4-methyl-3-
30 thiosemicarbazide (4.22g, 1.10eq) were dissolved in EtOAc {(15mL). Then DIPEA
(14.5mL, 2.28eq) was added at 20°C. Under ice bath cooling, T3P 50% w/w in EiOAc
(32.5mL, 1.50eq) was added drop wise, maintaining the temperature below 15°C. The
resulting mixture was then stirred at 20°C for 90min. The mixture was diluted with water
(10mL), then NaOH 4 M was added (18.5mL). The organic layer was discarded and the
35 remaining aqueous layer was heated to 70°C (internal temperature) for 2h 45min. After

7



15 pH=6.5 was reached. The suspensi on was cooled to 5C and the solid

was filtewodo@mdswashed with water, and it was then dri egrmape7085ugim
oven at 40C overnight. Yield: 5.45g, 24.4mmol, 77%th 201H NWVR

( DVBSO d6pp®0s MHz, 5 ppm): 14.02 (bs, 1H), 3.39 (s, 3H), 2.69 (s,

3H), 2.34 (s, 3H MM 227 EXAMPLE 3 25Preparation of

4- et hy1-5-(2- et hyl - 3-pyridinvl) -2, 4-di hydro-3H-1, 2, 4-tri azol e-3-thi
one 2ed\zmg1yd>wﬁ wodrhisieret tarapetat(eo amesparaloh ywasvabitdied| eich had 236 Bfmol )
and 4- meghy, g thiosem carbazide (4 229, 1.10eq) were dissolved

Et OA 2 dded 20C. Und
:(r:]e E)at(r:\ ool?%ﬁ SJQ@M%‘S}%\?}"&@#RWHF i’ggq)SnraslaSOgg a\t/vas addeg o
drop wi sBe soid W %f'lﬁi'%’ga"fjhté”atséw@éjﬂﬁ‘? Va5 yre Qrensb40 Ry bl ting

mxt e was then stirred at 20C for 90nmin. The nmixture was dil uted
Wit h wat‘euéld('ﬂ.@ntﬂ,)mmhﬁn%%(ﬂﬁ 4 M was added (18. 5n1_) The organic

| ayer wa nkeel I tegbto
70C (i ntg n%g@ Eérge%%%giy}& éébrﬁﬁqﬁgg‘ﬁk @H*‘{%gﬁd gzgga@ogﬁng%ovm
to anbie f’ ture SUs ensi on was obtai ned, Whl ch had a pH of
about 7.WHi32% 0. HC137% was sl ow y added until pH=5 was reached. The
solitOwas filtered and it was then dried in a vacuum oven at 40C
over ni ghgxanMPlad 4: 7. 04g, 34.1mol, 93%th 1H NMR (DVSO- d6, 600 MHz, 6

gpg)g (2419;@ oty of HlethyR 54 4-diby@6-3ce 4 drdbele 8AROASD, 1H),

15
4-Pyridazinecarboxylic acid (commercially available) (6g, 40.3mmol) and 4-methyl-3-
thiosemicarbazide (4.66g, 1.10eq) were dissolved in DMF (15mL). Then DIPEA (12.5mL,
1,78eq) was added at 20°C. Under ice bath cooling, T3P 50% w/w in EtOAc {36mL,
1.50eq) was added- dropwise, maintaining the temperature below 20°C. The resulting
20  mixture was then stirred at 20°C for 30min.
The mixture was diluted with water (20mL), then NaOH 4 M was added (20.0mL). The
organic layer was discarted and the remaining aqueous phase was heated to 70°C
(internal temperature) for Sh. After cooling down to ambient temperature, a suspension
was obtained, which had a pH of about 7.5 to 8.0. HCI 37% was slowly added until pH=5
25 was reached.
The solid was filtered and washed with water (3 times with 20mL), and it was then dried in
a vacuum oven at 40°C overnight.

Yield: 6.37g, 33.0 mmol, 82% th
30  1H NMR (DMSO-d8, 600 MHz, 5 ppm): 14.29 (bs, 1H), 9.58 {d, 1H), 9.47 (d, 1H), 8.09 (d,
1H), 3.64 (s, 3H) '
= 104

EXAMPLE 5

35
Preparation of 5-(2,4-dimethyl-1,3-oxazol-5-yl}-4-methyl-2,4-dihydro-3H-1,2,4-triazole-3-
thione



-

Preparation of

4- met hy1-\wwo(2demmsiedazi nvl) - 2, 4-di hydro-3H 1, 2, 4-tri azol eC3/HM0ING3118
15 4-Pyri dazi necarboxylic acid (comrercially avail able) (5g,

40. 3mmol pB&EIed6 4- met hy1- 3- t hi osem carbazi de (4.66g, 1.10eq) were

di ssolved in DVF (15nm). Then D1PEA (12.5nl, 1.78eq) was added at
20C. Under ice bath cooling, T3P 50% w w in EtOAc (3 , 1.50eq) was
added dropw se, nmintaining the tenperature bel ow Z’i)“%DtThe resul ting

20m xture was then stirred.at 20C for 30m n. The ure was diluted
with water (20nL), theg NafpH 4 M was added 0 r\[/"‘The organi ¢
| ayer was discarted d dJuenmai ni ng aqueou ase was heated to 70C

(intemal tenperature)ntdr 5h. After cooling do to anbi ent
terrperature a suspensi ol was obtai ned, which had a pH of about 7.5

8.0. MHelas w-@o%eﬁulcg%i’d@@ﬂgdi 49%ninhol pJ.?E&d@e%wé@Sn DRFC etbmLT Resvep! 1 d

vvas f i1t |

then dri 12 &EQ s?lql rémllk av%ﬁ%?%s 2(43d|rtn ﬂg\ O|F%%%O)§(?@%C@3 %@

mol , 82 Mrﬂm@'@)i'ﬁ‘ Rhﬁﬁ”( BREBLgBIME bwﬁﬂﬁza e wap opledfownipsC g 53
(d, 1H),with 40 icetwateH)bathgamd a( splutivp]) of B3R5 H0%s wfvsm) elth#azmteEWi LES 35
Pr epar at Temnmél) was added drop wise in 15 minutes maintaining temperature below 10°C. At

5- (2, 4- dingrhihyiind addifereaBdure wid Aicvel B Rbh dmbiestl t@MBleeru%"ﬁn% strrdd for 1 azo
|4§ gm‘rt)lhﬁ ﬂé:ﬁ'g UE&? @gn Tr% rﬁﬁ}&@%&s g%d%ﬁﬁgﬂfﬁL 8-fz\l,,§{§r :gn% 5295mL of a
olution of NaOH 32% w/w under ttrnng (final pH = 12). After separation, the upper
10  organic layer was discarded while the water phase was heated to 70°C (65°C internal).
The pH of the mixture was checked over time and pH adjusted to 12 if necessary. The
heating was kept for a total amount of 3 hours.
After cooling down to ambient temperature, 2.5 mL of a solution of HCI 37% w/w were
added until pH was 8. A solid started precipitating and the suspension was stirred over
15 night.
The mixture was filtered, the cake washed with 22.5mL of water and the collected solid
dried under vacuum oven at 40°C for 5 hours.

Yield 4.28g, 57% theoretical

20 1H-NMR
600 MHz, DMSO-d6: 2.26 (3H, s), 2.48 (3H, ), 3.59 (3H, s), 14.07 {1H, br. s.)
MH* [211]

EXAMPLE 6
25 Preparation of a derivative of 4-methyl-5-(4-pyridazinyl)-2,4-dihydro-3H-1,2,4-triazole-3-
thione: 4-{5-[(3-chloropropyi}thic}-4-methyl-4H-1,2 4-triazol-3-yl}pyridazine

W
-
S

- |

DR (‘j/L \

N\N/ N\N P \
4-methyl-5-(4-pyridazinyl)-2,4-dihydro-3H-1,2 4-triazole-3-thione  (5g; 1eq, 0.026mmol)

30 and K,CO; 325 mesh (1.2eq, 4.3g) were suspended in a mixiure of acetone (17.5mL) and
methanol (7.5mL). The suspension was heated to 40°C and 1-bromo-3-chloropropane
(1.1eq, 2.8mL) was added all at once. The suspension was stirred at 40°C for 3h, and

then allowed to cool down to ambient. Ethyl acetate (25mL) was added and the mixture

distilled to ca. 20ml.. The mixiure was diluted with ethyl acetate (20mL) and it was

9



under stirring. Conmercially avail able

2, 4- di metwgledz/33mrazol e- 5- caboxylic acid (5g, 35.4nmol pcarmP2ed7oEA18
(15.5m., 89mmol) were added. M xture was cooled down to 5C 5 with an
i ce-wat ePB&82% and a solution of T3P 50% w w in ethyl acetate
(45.5n, 76.4mvol) was added drop wise in 15 m nutes naintaining
tenperature bel ow 10C. At the_end of the addition, mXxture was

al | oned Washed with walesi L5mL eashhdnaselrionayas dsied op &B:3Qx fkerethandsdisiifer:r

ni t r ogendowhhé wiax20me. Whs rdsultingesblution hwa? aioviedofo wadledovemdo 2@nbiemt. of

a sol ut i gmperatuNa Ghtied 30RiNG WudtBdahinGtes ahd RGvasTstined ak bdditichall 3) minitdser

separatign...t r r € i ter
phase, veail gﬁﬁaﬁﬁﬁﬁ%g‘f’@; Qf?“ﬁ?g“ﬁﬁf’éﬁf’%’%@ REpATHepte POhEFwas
Checkbd BER O9PSS AYET I e o despling pUspBRsiRtwes Stinsit fonatJeapll o
kept f orhar.{ThesHsReRpiomwapfitesednand e cake washedwithqpmixhiie aldiRAE/HRiART ent
t enper at UR g(151BLG Tk fiife eorsmrlund i 4f3-[(SFchid@pr@wt)thial-d-matiné 4 ddditriemli3t pH
was 8. Ayl]%gr'idaﬂiné,t #hd Gfbdn @6 iokért AUDTDuMNEbkAt WaigRaBséved, wWas stirred
over 15night The m xture was filtered, the cake washed with 22.5nL of
wat e arvl t.h% g%l et ed solid dried under vacuum oven at 40C for 5
hour © YI'8Fq ®17%384.2/870 t heoreti cal 20 1H NVR 600 MHz, DMVBO- d6: 2. 26
(3H, s) M3 IMBI(APA, s), 3.59(3H, s), 14.07 (1H, br. s.) M. [211]
EXAVPLE MMREBMERadt 60OMHrTS ppnale PIEV 4dd, Viél),0d.43 (dd, 1H); 8.07 (dd, 1H); 3.78 (i,
4- et hyl 21p- £ 43 gy sHE 83y DNy, 24A(AidMydro- 3H 1, 2, 4-tri azol e- 3- thione:
4-{5-[(3-chloropropyl)thio]-4-nethyl-4H1,2,4-triazol -3-yl1} pyri dazi ne
I 11 N, N,
4- me{ yl -5-(4-pyridazinyl)-2,4-di hydro-3H 1, 2, 4-triazol e-3-thi one
(5g; |edgMlmM A lIncluding vl nat dipxited é’z@tﬂﬂ% ﬁ”‘% patori ppplicaiens. Gikeddn this
sus pendespecificatiomaret harein dfcogortagnky efeferbalap ibeath rimditiduabbulfizatdnivere The
suspensi facinesy Aedirfidualyi@icasd tolbd hesBordted Hyoeripsrep i s Rggh
2.8nl) vmrﬁ,s%gﬁgﬁﬁ all at once. The suspension was stirred at 40C for
3h, d then allowed to cool down to anbient. Ethyl acetate (25ml)
was added and the m xture distilled to ca. 20nL. The m xture was
di | ut ed 'isttp be uRgarstaedstigt te pragpitynvanlipn; qovea gll copiginaliogs of particular and
preferred groups described herein above.

The application of which this description and claims forms part may be used as a basis for

25 priority in respect of any subsequent application. The claims of such subsequent
application may be directed to any feature or combination of features described herein.
They may take the form of product, composition, process, or use claims and may include,
by way of example and without limitation, the following claims:

10



washed with water (15nL each). The solution was dried on Na2SO4,
filtered and distilled down to ca. 20mL. The resulting sol uti on was
all owed to cool down to anbient tenperature under stirring over 30
mnutes and it was stirred an additional 30 minutes. During this
time, part of the product crashed out of the solution. Heptane (40niL)
was 5 added drop wi se over 30 mnutes and the resulting suspension
was stirred for at |least 6 hour. The suspension was filtered and the
cake waghgaisv th a m xture of EtOAc/Heptane 1/2 (15nL). The title
compound 4-{5-[(3- chl oropropyl)thiol-4-nethyl-4H1, 2, 4-tri azol - 3-

yl } pyridazine, was dried in the oven at 40C unti | const ant wei ght
achi eved. 1@?1‘8\’!6@8 fo@ %x@p@mn%n%%le H@ivahb@!"bf%&%dm\@ (DVSO-d6, 600M-Hz; 6
ppm: 9.61 (dd, 1H); 3.78 (t, 2H); 3.73
(s, 3H); 3.31 (t, ZFD, 2.17 (m 2 5 Al'l publications, including
but not linmted to patents andy plicdbions, cited inthis
specification are herein incorporatﬁd by reference as if each

i ndi vidual publication were specififtally and individually indicated
to be incojpotafed by reference herein as though fully set forth. 20
It is to bé understood that the present invention covers al
conbinatioKs of palfitogenl,ar and preferred groups descri bed herein

above. The_application of which thi.s d Scri C

port iy DHCLS e e oty ach St Rhictinan Bo ORSQLbY 1 8 FgiyBS T Selected
subsequent appl i cat ifiin thehow] @nsBtm ofsuch subsequent appllcatlon may
be directed to any feature or conbination of features descri

herein. They may tak@lagse Gidenilistl. Grodalkexy, éé]ﬁ&)sﬁ:ttq]@ﬁ Cippoél@i%l (orCs
use claims and may IMH%EEF‘N? B B & ‘i-'nt?d"ﬂ ﬂoﬂkzﬂh,%#gﬁaw”

the follow ng clains 17A protess t or pfe aring triaz
deri vati veR; of mehUhamgﬂ)Cmgkh¥%Hthk," -Het in which Xis nitrogen

Hetis aryl _or het a f._which may be substituted by 1 to 4
groups J sE@ecteﬁ?W8 ﬁ¥?ﬂ%8 ¢bﬂgﬂcon5|st|ng of : hal ogen, Cl-C6 al kyl,
Cl -Co al kory, hanggﬁ@gpoﬁmk@gﬂkgz 05 al kenyl, C2-C6 al kynyl, halo

Cl-C6 al koxy, -C(O)Ri, nitro, hydroxy, -NR2R3, and cyano; Rlis Cl-C4
al kyl, -ORB or -iemzethy;

according to the following Scheme 1:

Scheme 1

0

| N—N
)LHet step a Hs/4 »\Het

Y

HO

(11A) 0

in which
step a is
(i) a reaction in basic conditions of a compound (ITA) with,
(ii)  4-methyl-3-thiosemicarbazide,
(iii)  followed by a treatment with an inorganic base and n-propane phosphonic cyclic
anhydride, and

(iv)  finally pH adjustement with an inorganic acid to give a compound of formula (I).

11



R2i s hydrogen or Cl1-C6 al kyl; R3is hydrogen or Cl-Co alkyl; is

nmet hyl ; according to the follomnng Schene 1: Schene 1 (IA (1) in
which step a is a reaction in basic conditions of a conpound (1A)
with, (ii) 4-nethyl-3-thiosem carbazide, (iii) followed by a
treatment with an inorganic base and n-propane phosphonic cyclic
anhydride, and (iv) finally pH adjustenent with an inorganic acid to
give a conpound of formula (1). 2. A process according to claim1l
wher eihnI i N Bhgodeks fcm}dengiterciaxmtli wieereih id fhrenihlzilza}je(de)nvatiasu:b;:lsftfd:ﬂmﬁl:;3(\/1\/)h Het is
4- et -1, 3-0xazo rocess according to claim1l erein
in theSQbrSFlgli@I%Etd%?‘F@Fgﬁl\}é B’faz?logﬁhl a (1), substituted Het is
2,4-dinmethyl-1, 3-thiazol-5-yl. 4. A process according to claiml
wherein in the triazole derivative of formla (I'), substituted Het is
2- et hjl -3 Pyiroatishgdcording tomlq@mdc@h@felamthedmwgletd@n@'ﬁtaiemffomméft dhn in
the tri L.V ve unsubstituted Het is

4- pyri a%f {'i‘?ﬁd%etéSQ%dHP%@ &Sy g}gg%o‘;ilg g to claiml1l wherein in the
triazole derlvatlve of formula (1), substituted Het is

2, 4- dlneth 1-1, 3-oxazo), - 5-
4. yA process according to)&alm 1 wherein in the triazole derivative of formula (T},

substituted Het is 2-methyl-3-pyridinyl.

5. A process according to claim 1 wherein in the triazole derivative of formula (I),

unsubstituted Het is 4-pyridazinyl.

6. A process according to claim 1 wherein in the triazole derivative of formula (I),

substituted Het is 2,4-dimethyl-1,3-0xazol-5-yl.
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