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1 Process for the preparation of substituted
pyrazol es The invention relates to an alternative
process for the preparation of substituted
5-am nopyrazol es. 5 Conmpounds &f the fornula |, R3 1
NNH2 I 10 N R R2 such as that in which R is
Pyedespforilit prdfaratohyvubgttutéd gyfizoles Methyl, are
synthetic building bl ocks mhic% can be used, for
exanpl e, for the preparation of azetidines. According
) . - / . i di
R M RS T R R e R s B RS
Sraeabopmazotfs. i nfl anmati on and al l ergic diseases. Wth
the well known process of Hohn, H, Z Chem
1970, 10, 386-388, cited in US-A-3894005,
BoRfFL T MOfoRAuRf, the fornula | can be prepared from
an acrylonitrile-of the forrmula CHR =CR2CN, which is
first reacted with hydrazine, an al dehyde or ketone to
20 give the hydrazone and can subsequently be cyclized
by treat nment i th sodi um but oxi de. A process is

known, fro Nébet al., Tetrahedron, 1997, 53, 1,
1729- 1734, 1 ich activated enolizable ketones are
reacted wt razines to give |-cyano-2-vinyl-

hydr azoneg!” whi ckRare then converted, either thernally

or in the presence of a base, to 25 4-substituted

Surchnis gep i aakh @S i0tyddiropAr Rijsaylirogdh endRi isvadthylgare synthetic
roup R2 in the 4-position of the pyrazole ring is.

%‘Pl&%’é& blegkshigh canie vged,; %@W@plgxf@uﬁwmena@tm@f aretigines.

I = hS . .
EcAEN: 9540 20800 TSN 05N LSBT T A58 e
OCRE-D ecchptoy atasddisteinitit ryareapsciniimbatidy indalehgit diseases.
ketone (R2 = phenyl) results in

1, 3-di net hyl - 4- phenyl - 5- am nopyrazole in a yield of

Q68 thd RRUNALIR ROt Howt, @RIl 1970, 10, 386-388, cited in
US-A-3894005, S-aminopyrazoles of the formula I can be prepared from an acrylonitrile of
the formula CI—IR1.=CR20N, which is first reacted with hydrazine, an -a}dehyde or ketone to

give the hydrazone and can subsequently be cyclized by treatment with sodium butoxide.

A process is known, from Ryckmans et al., Tetrahedron, 1997, 53, 1729-1734, in which
activated enolizable ketones are reacted with hydrazines to give 1-cyano-2-vinyl-

hydrazones, which are then converted, either thermally or in the presence of a base, to

4-substituted 5-aminopyrazoles of the formula I. The activating group R in the 4-position

of the pyrazole ring is preserved here, The activating group R is preferably an acyl group.
R? = phenyl is already much less favoured. The cyclizing of a 5:1 E/Z-hydrazone mixture
of the N-cyano-N-methylhydrazone of benzyl methyl ketone (R = phenyl) results in
1,3~dimethyl-4-phenyl-5-aminopyrazole in a yield of 66%. The formation of 1,4-dimethyl-
3-phenyl-5-aminopyrazole is not reported. Without an activating group, thus, for example,
with R? = hydrogen or C,-alkyl, it was not possible to obtain 5-aminopyrazole according

to the Ryckman process.
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30 3-phenyl -5-am nopyrazole is not reported. Wthout

an activating group, thus, for exanple, wth R2 =
hydrogen or O _6-al kyl, it was not possible to obtain

5- ami nopyrazol e according to2Zhe Ryckman process. 2

O her processes for the preparation of

Othexprdv@ssks forth ¥laByh 8 Slafhidd-€,3cHimet§Radole are disclosed in
WO %5:94/ 13661 é;ﬁltgbv\o A- 95/ 34563. |t V\g? an obj ect of
WaAPMISReT ail WE-#eRE34%38 | abl e an al ternative process
for the 5 preparation of substituted 5-am nopyrazol es.
To i nprove the econom cs of the process, the
Ttswezsdni dbjeen b SthR inventi&3 temaki alvailableddialterpativd roady firehe
able to Ee introduced into the nplecule in the
Ppatatien pEsubstitutrd 3-pminopyragelesr e Qs the peanemics of the process, the

T e] % : > .

<BBR G0 508 DRI 0B R BEERLALON LR e motat
imthe syitbesis efithelripy imadees obid her bdrstitdtian. R3 1 N N
ZNH7. 1 15 R R2 in which R is chosen fromthe group
consi sting of hydrogen, Cl.6-al kyl, Cl.6-al koxy,

Thi3- BjeY &l Rk accBfdlhg RNClafiglier oaryl, in which, apart
from hydrogen, each F§ substituent can, if

appropriate, carry one or nore substituents fromthe

AP AR DS peskarao R el sl b B Gl

consisting3of hydr ogen, cyano, hal ogen, C _6-al kyl, _
G _6-al koRy, CL6-al koxycarbonyl, C3.6-cycloal kyl, aryl
and hetergaryl, in which, apart from hydrogen, cyano
and hal R2 substituent can, if appropriate, I
carry e q moré substituents fromthe group
consi st f O _6-al kyl, CL6-al koxy, hal ogen and

2

nitroRlor R

in which R is chosen from the group consisting of hydrogen, Cy¢-alkyl, Cj.s-alkoxy,

Cs.¢-cycloalkyl, aryl and heteroaryl, in which, apart from hydrogen, each R' substituent
can, if appropriate, carry one or more substituents from the group consisting of C;.¢-alkyl,
Ci.¢-alkoxy, halogen and nitro, and

R? is chosen from the group consisting of hydrogen, cyano, halogen, C;.¢-alkyl,
Ci¢-alkoxy, Cj¢-alkoxycarbonyl, Cs.¢-cycloalkyl, aryl and heteroaryl, in which, apart from
hydrogen, cyano and halogen, each R? substituent can, if appropriate, carry one or more
substituents from the group consisting of C, ¢-alkyl, C;¢-alkoxy, halogen and nitro, or

in which R' and R? together repr;asent a —(CHz)y— group where n = 3, 4 or 5 which can, if
appropriate, comprise one or more halogen atoms, and _

in which R? is chosen from the group consisting of C,¢-alkyl, C;¢-cycloalkyl, aryl and
heteroaryl, in which each R’ substituent is, if appropriate, substituted with one or more
halogen atoms,

by reacting, in a first stage, a compound of the formula

1)]\/R2 | ' u
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25 in which Rl and R2 together represent a -(CH2)n
group where n = 3, 4 or 5 which can, if appropriate,
conpri se one or nore hal ogen atons, and in which R3 is
chosen fromthe group consistihg of O _6-alkyl,
C3. 6-cycl oal kyl, aryl and heteroaryl, in which each
iRvigetbRt atd@hireias defifedappr@pri ate, substituted with
one or nore halogen atons, 30 by reacting, in a first
Withy g gompoyng i dbmtermla he formla ORJR2II 3 in
which R1 and R2 are as defined above, wth a conmpound
of the formula NHZNHR3 1l 5 in which R3 is as
def i né¥HA®ARE, to give a conpound of the formula 3 1 1IN
NH 10 NlIsr IV' R/11,R2 in which R, R2 and R3 are
as defined above, which then, in a second stage, is
lﬁ%ﬂﬁ&§§3ﬁ@&ﬁeﬁ%§ﬁﬂﬂﬁg chloride in the presence of a
base 15 to give a conpound of the fornula R3 1 N
th\eGN acompound of the formula

s~ v

in which R', R? and R? are as defined above,
which then, in a second stage, is reacted with cyanogen chloride in the presence of a base

to give a compound of the formula

‘in which R', R? and R? are as defined above,

which, in the final stage, is converted in the presence of a strong base to give a compound

of the formula I,

The compounds of the formula IT can be aldehydes or ketones. In the case of asymmetric
ketones, two different compounds of the formula I may be formed. The product which
predominates depends on the steric and electronic properties of the substituents R' and R?
and also on the reaction conditions. However, the two products always differ appreciably
from one another, so that they can be easily separated. If R' and R* together represent a
~(CHy),- group with n = 3, 4 or 5, the compound of the formula I1 is a cyclic ketone.
Examples of cyclic ketones .of the formula II are cyclopen_tan_onc, cyclohexanone or

cycloheptanone.



Ra R 20 in which R, R2 and R3 are as defined above,
which, in the final stage, is converted in the
presence of a strong base to give a compound of the
formula I. 25 The conpounds of the fornmula Il can be
al dehydes or ketones. In the case of asymetric
Irﬂ@eprfefmd pt‘(wessd itHef c&)lirgﬁbd und Oﬂthﬁ lﬂ‘dilﬂmlﬁﬂ i bleoskn Ifrgui the Smﬁf&ponding
e for . . The produc i C pr edom _nat es depends on
CO?WE“ & gﬁtﬁe 1ahie S SeRe Vggt}&r%ﬁﬂa’ﬂlﬁr Tegolgpnieaeh time gives the
ﬁ)%@hﬁnﬁﬂ %ﬁnéﬁ% RO al cﬁ‘logﬁ@ RE 15&? Atk ﬂ?)#ecule results
condrt ons ver, he two products al ways
frepphekydslive ddmative n’étharfcmmﬂﬂ I ssedtcach timeey can be
easily separated. If R and R2 together represent a 30
-(CH2)n- group with n =3, 4 or 5 the conpound of the
Theequl a Il is a cyclic ketone. Exanples of cyclic
ket ones of the fornmula Il are cycl opentanone,
cyclohexanone or cycloheptanone 4 In a preferred

€SS h the—f 1 ehosen from
th‘? }18@ g%%ﬂ%ﬁ rﬁfmill?ﬁ)u?g fﬂleafonﬁﬂlgi 'Conpouind of
the formula P columm ehch tinme, gl ves the conpotnd
priedominantly formed infthe reagtion. The R3 radica
int the nol@cule results; from tiNe hyﬁ@gzine derivyative
of la I'll used{ each N[ e}y ble 1: Coppound
a)0f a Il Conpound of formula | R3 jO~N
NI |- R3
R3
|
N
0 N~ NH,
| \
b)
~o
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|
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O N NH,
| \
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O,N
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o R
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O'NNH~~MN 27 Additional exanples of preferred
process variants, in which the hydrazi ne derivative of

the formula Il used is defined and accordingly the

R3 radical is defined, are givken in Table 2. Table 2:

5 Conmpound of the fornmula Conpound of the fornula
Adwipenahex @fp léshﬁ" pfr&éﬁ‘bﬂ ﬁocbds viahibnth, in Whidirthe ﬂﬂrdx@zﬁlle derivative of the
NH2 NHCH3 dNH2 -12 ~NH, KNS/ OS Q /
fogpplngte usedNHdeﬁmd qnﬁ ageqsdinglyethe & Irydienl i dafined) ape sives in Table 2.
variant, R is cyclopropyl, R2 is hydrogen and R3 is

met hyl . 10 Here and subsequently, t he expression "C,
TFallk®d " denotes an unbranched or branched al kyl group

with I to n carbon atons. Thus, Cl.7-al kyl represents,

for exanpl e, groups such 8 as nethyl et hyl, propyl,

AR PP T T g o

subdequently, the expr#ssion "Cln al koxy'|Idenotes an
—uRbranched—or-branche

S

0 N
N~ ) NH,

a) NH,NHCH;, \

0

N

b) N N,
_NH
HN

0
N
19 N NH,
_ v 9

In a particularly preferred process variant, Rlis cyclopropyl, R? is hydrogen and R® is
methyl.

Here and subsequently, the expression “C,.;-alkyl” denotes an unbranched or branched

alkyl group with 1 to n carbon atoms. Thus, C;.;-alkyl represents, for example, groups such
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5 al koxy group with 1 to n carbon atons. Thus,
Cl _7-al koxy represents, for exanple, groups such as
nmet hoxy, ethoxy, propoxy, isopropoxy, butoxy,
i sobut oxy, sec-butoxy, tert-budoxy, pentyloxy,
hexyl oxy, heptyl oxy or 1, 4-dinethyl pentyl oxy. Here and
a8 WiRsIRa Ue | Mrophih &o B B8ty sotedyl6 ; t 9§é]f§§? ,
a cycl oallﬂjl}gy Ig)srroupﬁiveg?’h 3ﬂ180ﬁy165eg§%§gﬁﬂe}§¥ﬂg%l an 1Fhexy]
lﬁﬁbgégbﬁﬂkmé¢wkﬁﬁhﬁpyl, cycl obutyl, cyclopentyl and
cycl ohexyl. Here and subsequently, the term"aryl" is
understood to nmean in particular an aronmatic group
Hért indsibsediRnta the exprtaich, “(§ Ydkds; dbtesSaiibrghched or branched
aﬁhenyl, p-tolyl or naphthyl. 15 Here and subsequently,
oz yizaoun with Aty (carbor atpmere Téte 64 rralkqrarentesants; farexpmals, groups

) o .
A0 8 Kb R BB, SR A R 5D e oy
peotypmiyshexyldxyoheptylory 4r tardiorttatpens]@nd the aryl group
conprising from6 to 10 carbon atons, as defined

- above. 20 Here and subsequently, the term"heteroaryl"

Hete BRAGILILRRANT, % eélsfbnp‘i‘fg%i-c‘jrk’ﬂo@fkﬁﬁ’ éigﬁ@l%gé %@ggnfg#die@‘oup with 3

group with 4 to 8 carbon atoms, suc

t@ 6 carboB-afamscanyd| repr@senty cycBopropydpdyvetoputybrey2loperyl and cyclohexyl.
4-pyridinyl. Here and subsequently, the expression

"hal ogen" denotes fluorine, chlorine, bromne or 25

Hepél bitPsubkyun iy, ShSfoha *aR) 08 i eréRlol 3 neat NEpRASAaltCHomatic
in the second stage is an inorganic base, ‘preferably
geipswith O to b9 carbor alou)s, sushsissfor axpnaile gibkaylj pielyhor maphithyl.

al kaline earth nmetal hydroxides, alkali netal and

al kaline earth nmetal carbonates, trisodi um phosphate

HtéelandB&ibatquehtll § $hé Rah eafalikyTh e dudestood iR PftitSlar to mean an alkyl
preferably carried out at the reflux tenperature of

groe wheiated sdihanmary! gmep, syebay, dersexgmples phenyiathylothe @byl group
) . . hr. _
< pE SR Fit Y kol B0inoanibnd oL et BY S BHH RRERPS BV carbon
aginagy es defesdnbbvédnave to be isolated and can be directly
further reacted. 5
Here and subsequently, the term “heteroaryl” is understood to mean in particular a

heteroaromatic group with 4 to 8 carbon atoms, such as, for example, 2- or 3-faranyl, 2- or

3-thiophenyl or 2-, 3- or 4-pyridinyl.

Here and subsequently, the expression “halogen” denotes fluorine, chlorine, bromine or

iodine.

In a preferred process variant, the base used in the second stage is an inorganic base,
preferably chosen from the group consisting of alkali metal and alkaline earth metal
hydroxides, alkali metal and alkaline earth metal carbonates, trisodium phosphate and

mixtures thereof.

The first stage is preferably carried out at the reflux temperature of the chosen solvent. The

progress of the reaction can be determined very easily by thin layer chromatography or gas
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In the second stage, the hydrazine derivative forned
inthe first stage is reacted with cyanogen chloride
in the presence of a base. Inorganic bases are
especially suitable for the $econd stage and can be
chosen fromthe group consisting of alkali netal and
chidkakdgegphgar t h  netal hydroxi des, al kali metal and

al kaline earth nmetal carbonates, trisodi um phosphate
10 and mi xtures thereof. Use is particularly

| ’I@g?&&ﬁ@tbﬂrym 'ﬁ%dfifrﬁt %agé)@oseg noplg%v%% %\la lfs%{aited'%‘:fltg?c%ai} bg fdirectly further

onat e an s connection particu
rgotedssi um carbonate. In a preferred process vari ant,
t he cyanogen chloride is used in the second stage as a
gas or dissolved in a solvent. In the process

RRALSRGER AP BAYANU DL N T
cyanoghre cldyadwigahe plekarce &€ abuse herganisiegenarcapaidlesuitable for the
d to the reaction niﬁﬁure. In a particularl

dd
3%985 e andragdssdosen from dhe gigup snsitigeof & i maetdl pd lgline earth
i) h@ﬂroﬁicfelﬁ & iahthPandOBE MR Rard B A E&&g@%gscm%)gmﬁl Rl(l:oesphate

particularly preferably between -70 an
apdmigpesd tereofs Gsn is iperticutasty reefagblycanddyes basepef 4nyalkali metal

rther reacted w t.h cyanogen .chloride in the second
chphil€lnd B Sholdclit BAROSEEY o1 blaSotre Seoaify, oot
the reactions of the first and second stages as a

"one pot reaction". 25 In particular, solvents for the
I ¢ pepferepd precesvyriant dhe syapagerbehletidesis nsddriorthe srsond stage as a gas or

L 5.0 Q hexape, heptane,. petraol eu
IS\ Y B SPRA0 B BATR GRS B5E 7! Bl whcier
thetrbatiof Miikfaye fibmtthe iy kebe (saiddéd tdhthe ciaogemehloXié 6fe cyanogen

nd m xtures thereof. MIBE, THE and tol uene are
c@gmi@ %?Li‘ldg‘f’qﬁ? the BREWPRAIXBE- The term "petrol eum et her "
is to be understood as nmeaning generally industria
al kane mxtures with a relatively broad boiling point
Iy apgéculbdy padfarced propas Vadait ahe séoshd stage B3fcarriglor® bba temperature

for e I hexane. and heptane. 10  The strong base
bl T TH0RAE OFt IR G HLPTFGST I Boised TR oBRdeonat ¢

t he carbon atom bonded directly to the R2 group.
Preferably, the strong base is chosen fromthe group
Sinep Hlequpdugt 6pm the fiast stagd canlbs direntlyflrtberirdesed with ayanogen

clﬁl)ll-ir%( yfndtﬁg’ se%grqd gt% g r%talrsr?)t lcllﬂ a%y%ﬁ%?gg%%ﬁs‘ tol\(lzaalr_|ryoorut IﬁlHe reactions of the

first and second stages as a “one pot reaction”.

In particular, solvents for the first and second stages can be chosen from the group
consisting of cyclohexane, hexane, heptane, petroleum ether, ethanol, diethyl ether, methyl
tert-butyl ether (MTBE), tetrahydrofuran (THF), toluene, xylene and mixtures thereof.
MTBE, THF and toluene are particularly preferred.

The term “petroleum ether” is to be understood as meaning generally industrial alkane
mixtures with a relatively broad boiling point range, but also in particular mixtures of

isomers, for example of hexane and heptane.
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is preferably used as netal hydride. Metal am des are
preferably chosen fromthe group 5 consisting of

sodi um am de, |ithiumdiisopropylanide (LDA) and the
[ithiumam de of tetranethyl pdperidine (Li-TMP). Use
is preferably nmade, as netal al koxides, of sodium

”IQL% Re¥hEiease RSedRitS HitdBtdeRmiusP B Mk @(?delﬁ%ﬁﬁﬂ@ AR @k drCatom bonded
Grérpg{ounds are preferably chosen from'the group

othe§” sroun- Brefaratly:the singneshese isuthpbdn fromh thw goaup consisting of

f I 1 rtigularl
‘ﬁe‘?%lél LG L s PR RO oty e St Mot or
1s:pmﬂareﬁ;ﬂy ogedals mdthItHyidtide. dVibaDahidpy hré réferabBodhaséi fadkh the group
tert-butoxide, n-butyllithium sec-butyllithium and

C?’é?%tmﬁd’(fﬁwl}‘mrﬁﬂ@}ﬁ? lithiugn disopropylemids (194} end tha ligiwnastde of
B prpbal OIS B ks Blofhtkoyide o sodium

efirogideraal pytabdtmeen-bukRidm d)rgaiﬁ&eta‘ﬂ@af cdnigouints &1@ pfiséfagbly chosen
t he_sol vent has to. b ert with regard to the_ strong

fomy the gz copgistig b, 5@1:5@ Bempyiithiye pdfriputylithim.
carried out but this is not mandatory. In a preferred
process variant, no change in solvent takes place

e pertienlariy @r@%cdlmmm vahantgths bagpds chos2f flnrsible\gemtp consisting of

ich,.is |n the r ents of t hr ee, st age
il b irnids? s ety g, Pt htﬁm sembutghitiom and
nyhgu@mﬁﬁﬁMISecond and third stages as a "one- pot

reaction”. For the third stage, the solvent is
preferably chosen fromthe group consisting of cyclo

Ix%? Hé}ﬁéﬁ%ﬁ%g&xﬁnﬁ prto téf%lglgﬂtX@F i}H u 1 et her H Pgta‘lattangmperature of

beivare of00 MIBEC, pailicaady baifeane b@fv@eeaav@ h&diloarty
preferred. In t he addltl onal preferred process variant

of a "one-pot reaction"” conprising all three stages,

A C I

EXbiplet3obwhaese in pblwost ia nai'rlml witiue shit harod efandatory. In a preferred

%fcfetlcularl%/i referablég n]MTE THE andtoluene

Ervanars B ghagreerp soly é%kieéﬁ ace hefween Girgropeskanddhird stages.
guenched, for exanple by addition of 11 wat er, and

the product can be isolated. Preferably, with soI vents
AaQOIV@aWhlqhaﬁ irieat tbytllrthsmagﬁtIES ofithe thremtteges can balsed inweder to carry

Othth F%?F 1%1}§_ o%e firs @ggo%duarr?d%hlr éthge% as Ias ogg-ggtdre];cot{onphas €

For the third stage, the solvent is preferably chosen from the group consisting of cyclo-

- hexane, hexane, heptane, petroleum ether, diethyl ether, MTBE, THF, toluene, xylene and

mixtures thereof. MTBE, THF and toluene are particularly preferred.

In the additional preferred process variant of a “one-pot reaction” comprising all three
stages, the solvent is chosen from the group consisting of cyclohexane, hexane, heptane,
diethyl ether, MTBE, THF, toluene, xylene and mixtures théreof, particularly preferably
from MTBE, THF and toluene.

After the end of the reaction, the strong base is quenched, for example by addition of
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Exanpl es: 5 Preparation of a lithiumdiisopropylam de
solution (LDA solution): 1.6M n-butyllithium solution

(108 mM, 173 mmmol) in hexane (BuLi) was added at -60C

to a mxture of diisopropylardilne (19.0 g, 189 muol)

in 200 M of THF and the m xture was stirred for | h.

wher, M%Mucpémﬂml%m@ﬂ Meferdbhe dvith §o?€én|tsyatlléhsﬁﬁ%eﬁm}ﬁniscible
3. Alternativel Y, however, a commercially availa

witawatsr. it sainsush a&(ﬂ)t ekanmle, emmativ chloridsad addedi for Lﬂmscu geparatlon.
avai l abl e, for exanple, from Fluka. If appropriate,

solid LDA can be dissolved or suspended in a suitable
Bodnwgled:, for exanple in THF, MIBE or hexane, before

use. Exanple 1:

(E/Z)-N-(1- Cycl opr opyl et hyl i dene) - N - net hyI hydrazi ne

epittiR)or el SikbioBlaatain, SHREBY (L BR Blasief °53
mm r}bwaﬂitlﬁemtsaﬂltwnt( bOSsini, 11178 mgmbl) id Rékart (BELiY wlay gddzdat -60°C to

ngp ature of 93C under reflux for 11 h. After the
of fsopzonyianaine (1hd g, B9apmeR 1#i200 gl of WEE anddhemixture was

sh%e@@a 1Aﬁ1 The LDA solution ob
(E/2) - ! N-(1- gyc 06? (l)lpl?/n o amled Jas le.lfed'\fhrect}?/ ﬁn Fﬁmg?ha 3. Alternatlvely,
heiwever 8 Cwnmercaailﬂ\mﬂdblgmm siilividom mfsohd;imm)carrrﬂt@b@/u&dlthls being

bt d, ,f | t
WETE LT Porinisr ST df Sgrapidacoii LOA Rk Glepbiedpr
sﬁspen&ed"ﬁ a(ﬂitabl@ "Q)I’veﬁ”t ﬁ)@ ef&a?mpl% ki )FHF3 N?ﬂ?.]ﬁ or hééﬁ'ﬁ% ‘beford Bse.
(s, 3Hz), 1.58 (m "3HE) ,
iHz), O, ™~ (dt, 2I—|z) i 70 (m 2I—|z) 0.68 (m 2HE),

il R L - GE oppnant ARSI Gane v rmesimy e fytgre)
A BRkt0e: oﬂd%mbwwr mEﬂx@l katbie @D dth1a50 %ﬁﬁélb QRd Mt glfh'}@razme (11.0 g,

from Exanpl e after coollng treate

241 mrge) @@ﬁ@emgh%mgi igd 00 o o@t@uelm@ arigroperature GHO3RC under
(4, 0

Ehp 1 ARPIRIAR o HEOEL 0 ¢ el T o . an

(BiANG bcyﬂ@raﬁylsmbhéﬂmﬁm nyetlpylhydregin@nikiGrd with @n £/7 distribution of

further After. the. end of the reaction, the

aBPr@éwelyahiagfés QRtainsdfEom pbechor aligivt wat isstevedard purified for the

cBvapesaked. The oily residue (22.8 g of crude
product) was taken up in 100 m oftetrahydrofuran

"HIVAR (CRCIESZ 4.85 (yrati, §.92((%: 394 2190 (s, 3Hz), 1.72 (s, 3Hy), 1.58 (m,
1Hz), 1.52 (s, 3Hz), 1.50 (m, 1Hy), 0.80 (dt, 2Hy), 0.70 (m, 2Hy), 0.68 (m, 2Hz), 0.62 ppm
(m: 2HE)

Example 2: (E/Z)-N-Cyano-N’-(1-cyclopropylethylidenc)-N-methylhydrazine
(mixture)

The bulk of the reaction mixture from Example 1 was, after cooling down, treated with an
aqueous K,COs solution (27.6 g, 200 mmol, in 55 ml of water). Cyanogen chloride (14.0 2,
230 mmol) was introduced into this mixture at 0°C over 90 min. The mixture was
subsequently stirred at 0°C for a further 2 h. After the end of the reaction, the organic

phase was separated off and toluene was evaporated. The oily residue (22.8 g of crude

- product) was taken up in 100 ml of tetrahydrofuran (THF). An (£/Z)-N-cyano-N"-(1-cyclo-

propylethylidene)-N-methylhydrazine mixture with an £/Z distribution of approximately
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25

propyl et hyl i dene) - N- net hyl hydrazine m xture with an
E/Z distribution of approximately 12 3:1 was
obt ai ned, from which an aliquot was rem)ved and
purified for the characteri zatiZon. 'H NMR (CDCl13): S
3.18 (s, 3Hz), 3.16 (s, 3HE), 2.18 (m 1Hz), 1.92
Q:é WBtdBJainetl, #Om(which 3ialiquot was rt{rﬂ@vea hiEbl pudfiéDfot @e characterization.

0,86 r%2|—|z,0.82 m% .5Exarrpe3
ﬁ%@@éﬁp q 73r&§)t(ﬁ,ﬁﬂzm Htsa .3 1§I(Hm1He) 1.92 (s, 3Hg), 1.70 (s,
SR S8 T, B, B3 o, Bl 20 B e i

treated, at -60 to -65C, W|th|n1hW|th 113 g of the
ﬁr ude product solution from le 2. Monitoring by
xPplezd; oy C Eﬂwaaﬂaﬁhyl-wmrﬁ@dﬁ-ﬂam| ete

APP6RI4t89 3801 d fﬂ’,shl}% @fa}eﬁrap Hgmgigllg gp(i cM¥EbA solutlf)n (see

reaction, the reactl ture 0 Warm-u
abb@e) waw twated, 4thehtd 66T ewlthin t H1 with a1y af i oNlr%Cfalroduct solution

oI [ m Afte epar tion of the phases, the
tﬁ%ﬁa@%ﬁ% RR/%P&D&&%’& mateeramly Tasplied i complsts
mselgﬁﬁl;ﬁ&eﬁl(ihr act ed vvlth THE (2 x 20 m). The comnbi ned

or gani c cE)hases were dried over MpJSO4 and evaporated to
Aﬁﬁsfrﬂég st Q‘ﬁfée ®¢al9tien,r§h®ma@t0n(mﬁhﬁe o)as wble tobiaanmpdo al)°E and was

BB Aot N L Sudhieht P Atier Sheseatiposl dhophases, the

drgam M@vﬁaﬁ)@@a%étg% %f%n@ ﬂ?lf:l)oaqﬁé@us?ﬂ%xse @as’sﬁga(rﬁextl%@ed E)Nlth THF
(@rﬁ 2%4)‘) TEQ sembiacd, Orgaél@rghgse’a Mdrg émd)tmveoﬂ\/lgSOz; a:nd evaporated to

Syis AR S0 B 1N B UDRREY a3 AT DB R Feta of

B babed en ik otlighmDanemtlof cRilbiRop{13hamtne ia Btagplavl,
Iacet at e Hexane §25 m ) was subsequentl|y added

édg%ﬁfﬁm ael(® Whs3-88 Py Bt Cud2i)p 1 BOCm, THe, 0.82 (m, 2H),

I8 solid was filtered off and the product
dr?ée:ﬁ%fi)rﬁl(n Elﬁﬁ the nother |iquor was once again

recrystalli zed Al t oget her, 13.4 g of

5-cycl opropyl - 2- net hyl - 2H pyr azol yl am ne (65% wi th
Fxagaplg 4 39&%’[%&?{5’% @t&ﬂw&féypylz%nmﬁ-z&wwemaéame

18 BB br ISP BbhExalnble Sl dissolved at 65°C in a mixture of diisopropyl
ether (35 ml) and ethyl acetate (70 ml). Hexane (25 ml) was subsequently added and the
temperature was slowly reduced to 10°C. The precipitated solid was filtered off and the
product remaining in the mother liquor was once again recrystallized. Altogether, 13.4 gof
5-cyclopropyl-2-methyl-2 H-pyrazol-3-ylamine (65% with regard to cyclopropylethanone)

were isolated as a light-yellow solid.
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1. Process for the preparation of substituted

5-am nopyrazoles of the formula R3 5 NN/ NH2 1 R2
R Rin which R is chosen fromthe group consisting of
hydr ogen, Cl.6-al kyl, Cl.6-al kidxy, 10

C3. 6-cycl oal kyl, aryl and heteroaryl, in which, apart
€Craims hydr ogen, each RL substituent can, if
appropriate, carry one or nore substituents fromthe
group consisting of Cl.6-alkyl, Cl_6-al koxy, hal ogen

A Bk AR i BB AT B AU BLRL Pl

Cl. 6- al kox}¥§ar bonyl, C3. 6 cycl oal kyl , aryI and
het eroarylly in mhich, 15 apart fron1hydrogen, cyano
and hal oggh, each R2 substituent can, if appropriate,

carry oRge substituents fromthe gr oup I
consi stigg gf Cl.%-al kyl, Cl1.6-al koxy, hal ogen and
nitro, o whi ch R and R2 together represent a

- (CH2)gl‘gr ouppithere n = 3, 4 or 5 which can, if
appropriate, conprise one or nore hal ogen atomns, and

20 iin ! I fo, -
- 61 Wlﬁ!;/l?ﬁ B%hg%g;ﬁ;(?% glfbkéyrlf)@ﬁgé@lﬁstﬁg%f’ﬁ%&ggéﬂé@ﬁ Qﬁ{yp C1 ¢-alkoxy,

whi dbs- e@@haﬁaflmbkanldtmmarylsm whlchmamfrormhﬁdrogen each R!
b t

> eactbHIbE o FaSonte, oA Gnd B BET B e s e g

e/ o'bﬁsﬁitnﬁ?oﬂd}l ¢-aRky1Y Ci Ela%k? rhaﬁ%eﬁ'ﬁﬁ'd Réroakieg as defined

above, Wwth a conpound of the formul a
R* s chosen from the group consisting of hydrogen, cyano, halogen, C,_¢-alkyl,

Cy.¢-alkoxy, Cj¢-alkoxycarbonyl, Cs.s-cycloalkyl, aryl and heteroaryl, in which,

' apart from hydrogen, cyano and halogen, each R” substituent can, if appropriate,
carry one or more substituents from the group consisting of C,¢-alkyl, C;.¢-alkoxy,
halogen and nitro, or
in which R' and R? together represent a —~(CHj)y— group where n= 3, 4 or 5 which
can, if appropriate, comprise one or more halogen atoms, and |
in which R® is chosen from the group consisting of Cj.s-alkyl, C; ¢-cycloalkyl, aryl
and heteroaryl, in which each R® substituent is, if appropriate, substituted with one or
more halogen atoms,

by reacting, in a first stage, a compound of the formula

A I
R

in which R' and R? are as defined above,

with a compound of the formula
NH,NHR | 10

in which R? is as defined above,
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30 NH2ZNHR3 111 in which R3 is as defined above, 14

to give a conpound of the formula R3 11V NHN 5 R
11 RR inin which R, R2 and R3 are as defined above,
whi ch then, in a second stagel4is reacted with
cyanogen chloride in the presence of a base to give a
conpogive acbnipoend of thuf@nda R3 1| V CN N ~ R2 R /\
15 in which Rl, R2 and R3 are as defi ned above, which,
in the final gfage, is converted in the presence of a
strong base td give a conpound of the formula I. 2. v
Process accor.tithg to Claim 1, characterized in that

t he base uigé in the second stage 20 is an inorganic

base prefergbly chosen fromthe group consisting of
al kal i EE%AL\:;Q{ al kal i ne earth nmetal hydroxi des,
al kal i al d al kaline earth netal carbonates,

tri sodi um phosphat £ and m xtures thereof. 3. Process

acc@ﬁﬂ%h@lfoR~ H1@m@$d2ﬁn@hdnﬂeterlzed in that the
and cond sta

r ea%\?hé(g’ln%ul? flgé Iggco];lgrﬁ gB’o‘F 1¢ag W ¢yanogen &Sond% in the presence of a

carri
base to give a compound of the formula

R3

| \%
N
&N
N

P
R

in which R', R? and R® are as defined above,
which, in the final stage, is converted in the presence of a strong base to give a

compound of the formula 1.

Process according to Claim 1, characterized in that the base used in the second stage
1s an inorganic base preferably chosen from the group consisting of alkali metal and
alkaline earth metal hydroxides, alkali metal and alkaline earth metal carbonates,

trisodium phosphate and mixtures thereof.

Process according fo Claim 1 or 2, characterized in that the reactions of the first and

second stages are carried out as a “one-pot reaction”.

Process according to one of Claims 1 to 3, characterized in that the strong base used
in the third stage is chosen from the group consisting of metal hydrides, metal

amides, metal alkoxides and organometallic compounds.

Process according to Claim 4, characterized in that the strong base is chosen from the
group consisting of lithium diisopropylamide, potassium fert-butoxide, n-butyl-

lithium, sec-butyllithium and ter¢-butyllithium.



4. Process according to one of Clainms | to 3,
characterized in that the strong base used in the
third stage is chosen fromthe group consisting of
metal hydrides, netal amides,!5netal al koxi des and
organonetal i c compounds. 30 5. Process according to
Claim4, characterized in that the strong base is
(gho§§n fromthe grogggﬁonsisting of lithium ‘
i i SAPFOPHTHITR 0 et U LIPimR | O3 Churagsiizsd in thay gp phange in solvent
lithj z ' 'ﬁggﬂﬁqgr butyllithium 15
6. gy§§g§§%§§§§%gbk§k?% one o H%F%?%B { to 5,
characterized in that no change in solvent takes place
etween the second.and third stages. .5 .7, Process
5 Taccd TRy e ERBRC B0 % 6. i AGTRR i i e roarons pathe fist
I eaGeb@isun@ fthitdQaddsrapd carri8@6QNE a3BHepbi feletiin@ges are
carried out as a "one-pot reaction”. 8. Process
according to Claim?7, characterized in that the

I ' t . LSt i f
Syol ahises RBRRED Rty Ol il sE RS soas ghosep rom te
et hegroup ddsBbHYT cylcRihex el Héxank RptabdIBEbleum ether, diethyl ether,
tetrahydrofuran (THF), toluene, xylene and m xtures

10 t here¢thy! rer-butyl ether (MTBE), tetrahydrofuran (THF), toluene, xylene and

mixtures thereof,



