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The reactions of 4-(methylamino)-3-penten-2-one with diazoketones yieldedatyenaminoketones
1-3in good yields. Preparation of tleacylenaminoketond was carried out by treatment of dbutyl-
amino)-3-penten-2-one with benzoyl chloride being followed by reaction of transamination with methyl-
amine. The reactions were carried out in five different solvents and were submitted to gas chromatogra-
phy/mass spectrometry analysis, with the goal of obtaining substituted pyrazoles and determining which of
the carbonyls would preferentially be attacked by the nucleophile. The reactions of compdunih
hydrazine reagents led to the formation of the pyrazéiga-q Small amounts of 4-methylamino-2-
pentenone&0a-q amideslla-gand pyrazoleg2a-qwere also obtained in these reactions. The unexpected
formation of pyrazoled5d,h,qwas detected when methanol aidN-dimethylformamide were used as
solvents in the reactions afacylenaminoketoné with hydrazine reagents.
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Introduction. in reactions with conjugated ketones, esters and nitriles
The ease of preparation of enaminones, whose regié26]' Reaction of hydrazines with acetoacetamides affords

and stereoselective syntheses and functionalization ha\Pé(raZOIeS retaining the amine moiety [.27]'
been subject of research for some time, makes the Solvent effects on organic reactivity [28-29] and on

attractive intermediates for organic synthesis [1,2]2‘1Dsorptlon spectra havg been studied for more than a
Diazodiphenylethanone reacts with enaminowiesits century. Organic chemists hav_e usually attempte.d to
copper(ll)-stabilized carbene to form pyrroles [3]via understand these solvent effects in terms of the polarity of
diphenylketene under noncatalytic thermal conditions t&he solvent..SOIvents whose molgcules POSSESS a
form nucleophilic addition products [4]. 3-Diazo-1,3- permanent dipole moment are deS|gnateq d|p0|§1r as
dihydro-2H-indol-2-one derivatives react with enam- opposed to apolar or nonpolar for those lacking a dipole

inones to form triazoles [5]. The quinone diazides wergnoment [30]. The d_iele_ctric constants play_ a particular
reacted with enaminones to produce the noveTOIG in the characterization of solvents. Their importance

azoenaminones. The potential usefulness [6] of the pusIQ-Ver other criteria_is due to the simplicity of electrostatic
pull azoenaminones in nonlinear optics, as secon odels of solvation and they have become a useful

harmonic generators, was proposed based on theoretiddfasure of solvent polarity. The dielectric constant
finite-field static calculations. Enaminoketones and'€Presents the ability of a solvent to separate charge and to
enaminoesters [7-10] can be reduceg-taninoalcohols ~ °rient its dipole [30]. . .

or B-aminoacids, which are important classes of organic OUr continuing interest in the structure-reactivity
compounds of proved biological and pharmacologicafelat'c_mSh'ps of enaminones has led us to examine the
activity. B-Enaminoketones and esters have foundthemistry of 4-methylamino-3-penten-2-ones with acetyl
application as 1,3-bielectrophilic synthons in thederivatives in the 3-position [4]. The study ofthelreactlwty
syntheses of heterocycles [11-20]. of a-acylenaminoketone%-4 and 18 aroused our interest

The most important derivatives of pyrazole arebecause of the differgnt ways that the two ketonic
pyrazolones, which have important pharmacological prop(_:arbonyls could react; different k|r_1ds of he_t_erocycles may
erties and of which a few naturally-occurring examplesbe formed depending on the reaction conditions employed.
exist. For this reason, there is increasing interest in thResults and Discussions.
development of a new procedure for the synthesis of i _
pyrazoles and their derivatives. The standard syntheses for™S Part of this study, it has become necessary to
pyrazoles involve the reaction pfdicarbonyl compounds determine the structures of compouridé (Figure 1) in
with hydrazine N-Substituted pyrazoles are of interest asdréater detail than was obtained by spectroscopic data. The
chiral ‘auxiliary for stereoselective synthesis and for th@resence of an intramolecular NH chelated proton in
resolution of certain racemic compounds. A great man§ompoundsi-4and18is clearly observed in thé NMR

papers have been reported so far concerning the synthe

or biological activity of pyrazole derivatives [21-24]. By o
treatment with various nucleophilégacylpyrazoles were __ JHNCH;
converted into the corresponding amides, esters, keton HES CH,
and -keto esters [25]. Amongst pyrazole derivatives, R

C-aminopyrazoles are the most used in heterocycli
chemistry as starting materials because of their versatilitrigure 1.1, R = CH(Ph) 2, R = CH(CH,)Ph3, R = CH(CH,), 4, R = Ph
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Figure 2.a)R = CH(Ph), Rl = CHg; b) R = CH(CHy)Ph, R = CHg;
¢) R = CH(CHy),, RL= CHg; d) R = Ph, R= CHg; &) R = CH(Ph), RL=
Ph;f) R = CH(CHy)Ph, R = Ph;g) R = CH(CH),, RL= Ph;h) R = Ph,
RL=Ph;i) R = CH(Ph),Rl = p-Ph-NG; j) R = CH(CH)Ph, Rt = p-Ph-
NO,; I) R = CH(CHy),, RL = p-Ph-NQ; m) R = Ph, R = p-Ph-NG;
n) R = CH(Ph), RL= H(H,0); 0) R = CH(CH)Ph, R = H(H,O);
p) R = CH(CHy),, RL= H(H,0); q) R = Ph, R= H(H,0).

spectra at 12.40 ppm. Although the N-H chemical shift o
1-4shows that it is intramolecularly hydrogen bonded, it i
not possible to determine which carbonyl is involved ana:1
thuscis with respect to the nitrogen. Another aspect of theb
structure that we consider important to its reactivity.
involves the conformation of the second carbonyl with

respect to the conjugated enaminone system.

The AM1 package seems to be one of the most reliabl
semiempirical methods known today [31] for calculationd
of geometric structures, heats of formation, dipole
moments, and some other properties of molecules. O
interest in understanding the reactivity of compouhds
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The AM1 molecular orbital calculations show that
compoundsl-4 have HOMOs with large coefficients on
both thea-carbon and nitrogen atoms. The absolute
magnitude of the two coefficients is somewhat greater at
the a-carbon atom. Compounds3 have LUMOs with
large coefficients on both ttcarbon atom and carbonyl
carbon of the acetyl group. The absolute magnitude of the
two coefficients is somewhat greater at Brearbon atom,
as shown in Table 2. The-acylenaminoketond has
LUMO with large coefficient on the benzoyl group. These
calculations do not take solvent effects into account. The
AM1 geometry optimization indicated a tendency for one
intramolecular hydrogen bond with the carbonyl carbon of
the acetyl group, favourindg configuration and
conjugation of the acetyl group with the double bond.

Crystallographic analysis dfwas performed to identify
the key structural features of these molecules. X-ray
crystallographic data fot indicated good agreement
between X-ray and AM1 calculated geometries [33]. The
results obtained show that, whichever the configuration,
the diphenylacetyl group tends to be approximately
perpendicular to the plane of the enaminone, most likely
because of steric factors. The heat of formation foiZthe
configuration is larger [compound (-5.14 Kcal);
compound (-40.16 Kcal) and compounti(-35.94 Kcal)]
than for theE configuration [compound (-7.24 Kcal);
compound (-43.65 Kcal); compound (-79.97 Kcal) and
compound4 (-37.42 Kcal)].

Considering that pyrazole formation involves reaction on
two of the electrophilic sites of compouridd (C; and one
Pf the two carbonyl groups) and that their yields in
reactions with hydrazine reagents can be approximately
roportional to the LUMO energy of the-acylen-
minoketone reagent used, we felt that the reaction might
e frontier orbital controlled. When the HOMO/LUMO
interaction is the major factor governing differential
reactivity, the reaction is said to be frontier-orbital
controlled. Thus, a molecular orbital method that calculates
feliable energy levels of frontier orbitals as well as electron
ensity at each atom is needed in reactivity studies.
Reactions ofl-4 with hydrazines were carried out in

Yenzene, methylene chloride, tetrahydrofuran, methanol

and N,N-dimethylformamide with the aim of determining

has led us to attempt to correlate experimental resulige rejative reactivity of the two carbonyls during a
with theoretical studies in the case of the reactions ofyycleophilic attack in order to obtain information on the

these compounds with hydrazine reagents. Quantuy|vent dependence of the regiochemistry of the pyrazole
chemical calculations using the AM1 (Austin Model 1) formed. The reaction mixtures were submitted to gas
[32] semiempirical method were carried out for chromatography/mass spectrometry analyses, in an
compoundsl-4 using the AMPAC package which was attempt to identify all products (Figure 2) and any possible
locally modified to handle a larger number of atoms.intermediates formed during the reactions.

Geometries were fully optimized without imposing any The principal products obtained, the pyrazoles
symmetry constraints. Standard bond angles and borgl7a-g, can be explained by a Michael-type reaction, in
lengths were used as input and intramolecular hydrogewhich the amino group of the hydrazine reagents attacks
bonding was assumed in both geometric forms. Frontiethe B-carbon atom of compounds4 to form adduct
orbital energies (eV) calculated by AM1 in tBeonfig-  8a-g, which reacts with elimination of methylamine to
uration are given in Table 1. form the B-hydrazino-unsaturated keton®sa-q. The
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Table 1 OH

. NHCH;
1-4 + NHNHR H3C§ Parory
O NHNHR!
R

Frontier Orbital Energies (eV) df4in E Configuration
Calculated by AM1.
R'=CHj, Ph, p-PhNO,, H

HOMO LUMO
8a-q

1 -8.80 0.118

2 -8.79 0.115

3 -8.83 0.131 l -CH3NH,

4 -8.82 -0.276

o (@]

|

B-hydrazino-unsaturated ketones can exist in variou:
tautomeric and geometric forms. The carbonyl group o
the acetyl fragment in compounds4 seems to be
sterically less hindered and therefore more active; so th
subsequent heterocyclization oE)cisomers of

NHNHR! CHs
CH3 )= CHY )=
T 1
o CH;, o NHNHR

9a-q (E)-isomers

R

9a-q (£)-isomers

intermediate®a-q yielded the pyrazoleSa-gwhile the cyclization cyclization
pyrazoles7a-q were obtained through th&)tisomers 0 -H0
of intermediate®a-q (Figure 3). These intermediates

were not detected by GC/MS. This observed variatior Sa-q Ta-q

can be attributed to a different isomeric form or the

Figure 3

possibility of an intermolecular hydrogen bond.
The formation of the deacetylated pyrazob@sqg can
be .explai_ne_d by th_e nucleophilic _attack of the methyl- gmall amounts of amidekla-q and pyrazolel2a-q
amine eliminated in these reactions on the carbonyjere also obtained in these reactions. The formation of
carbon of the acetyl group on compourd8 leading o gmgaj| amounts of pyrazolds-14a-gcan be explained by
the formation of two products: deacetylated enaminokey \ichael-type reaction in which the substituted nitrogen

tones- 4-methylamino-2-pentenones0@-q) and  of the hydrazine reagent attacks fwearbon atom of
N-methylacetamide. The subsequent nucleophilic attackompoundg-3.

of hydrazine reagents on tBecarbon atom of deacetyl-
ated enaminoketonelda-q with intramolecular hetero-
cyclisation followed by elimination of water, yield the
deacetylated pyrazoléa-g, as it is shown in Figure 4.  Reaction of compound$-4 with methylhydrazine

To test for the formation dfOf, compound3 was reacted afforded mixtures of positional isomésa-d and7a-d. The

with methylamine and produced deacetylated enaminongyrazoles5b,c synthesized in high yield according to
10fin 66% vyield. Table 3 were favoured in benzene, methylene chloride and
methanol probably because in these solvent&hsdmers

of B-hydrazino-unsaturated keton®b,c were favoured.
This could be the result of more favorable intramolecular
interactions that occur during lattice packing. The stability
of the E configuration in intermediate3b,c may be attrib-

Reactions ofa-Acylenaminoketoned-4 with Methyl-
hydrazine

Table 2
Site Selectivity - Largest Coefficients of Compoutieé

Carbon* HOMO/LUMO uted to one intramolecular hydrogen bond between the
. carbonyl carbon of the acetyl group and the hydrogen of the
i c :8(5”3) g'ggggi amino group of the methylhydrazine at {wposition and
1 c*B 0.22/0.49 this configuration should also be preferred for its steric
1 C*=0O(R) -0.05/0.10 effects. When tetrahydrofuran aNgN-dimethylformamide
2 C*=0(CHj) 0.07/0.36 were used as solvents, in these reactions Zhisgmers of
2 Cra 0.68/0.29 9b,c were favoured leading to the formation of pyrazoles
g C*SOB(R) %%3‘{%%07 7b,c. Only a very sn_1a|| amount of pyrazoléa,cand th_e
3 C*=0(CHy) -0.06/0.39 deacetylated enaminori®c formed by a deacetylation
3 C*a -0.66/0.32 process, was obtained.
3 CB -0.23/0.62 Very interestingly, the pyrazolga was obtained as the
i ngc()éi)) 'é)boélé)'(?f principal product in all solvents used. In compoanthere
4 C*o 3 0.69/0.02 is one more acidic hydrogen, hence this compound has most
4 C*@ 0.23/0.04 likely a keto-enolic equilibrium, rendering the nonconju-
4 C*=0O(R) -0.02/0.37 gated carbonyl less reactive during a nucleophilic attack.
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Table 3
Yields (in percentage) of Compoursid5using Methylhydrazine

Entry Substrate Solvent Main Products [a] Side Products [a]
1 1 Benzene 5a(78) [a] 7a(14)[a],11a(5)
2 2 Benzene 5b (60) 7b (7), 11b (25)
3 3 Benzene 5c(37),7¢c(37) 10c(3)
4 4 Benzene 7d (54) 5d (30), 15d (5)
5 1 CH,Cl, 5a(70) 7a(8), 11a(11)
6 2 CH,Cl, 5b (58) 6b (16),7b (17),11b (4)
7 3 CH,Cl, 5c(58) 7¢(25),13¢(2)
8 4 CH,Cl, 7d (53) 5d (28),15d(3)
9 1 THF 5a(73) 7a(14),11a(4)
10 2 THF 5b (43),9b (43) 11b(7)
11 3 THF 7¢(49),5¢(39) 6c(1)
12 4 THF 7d (68) 5d (23),11d(8)
13 1 MeOH 5a(42) 6a(9),11a(9),13a (4)
14 2 MeOH 5b (52) 6b (23),13b(7), 7b (5), 11b(7)
15 3 MeOH 5c(35) 10c(20),6c(7), 7c(9), 14c(2)
16 4 MeOH 15d (34), 7d (30) 5d (24),11d (12)
17 1 DMF 5a(62) 7a(19),11a(8)
18 2 DMF 7b (55) 5b (32),11b (6)
19 3 DMF 7c(73) 5c(24)
20 4 DMF 7d (51) 15d(36),5d (13)

[a] The amounts of each pyrazole were determined by integration of the areas of the corresponding peaks, which was pegfétfi€hemstation
Software and comparison with the areas of isolated pyrazoles with known concentrations.

Only when methanol was used as solvent, was comfaind 5a-c and 7a-¢ respectively, showing that they are isomers
obtained in low yield. This may be attributed to aresulting from the reaction of hydrazine reagents at different
combination of the effects of solvent polarity and the formaelectrophilic positions of the enaminone system. The struc-
tion of the intermolecular hydrogen bonds between théures of regioisomeric pyrazol€&s-c and 13a-g 7a-c and
carbonyls of compountiand methanol. The keto/enol ratio 14b,cwere differentiated by their mass spectral fragmenta-
often depends on solvent polarity [30]. The enol is stabilizetion patterns obtained in GC/MS analyses.
in solvents that can act as hydrogen bond acceptors, whileThe formation of small amounts of pyrazole3-14b,c
the keto form is favored in protic solvents acting aswas observed, but in many cases only pyraz6i@s-d
hydrogen bond donors, such as methanol [30]. were obtained, corresponding to that formation derived
Isomers5a-c and 7a-c were distinguished based on the from the attack of the primary amino group onfhearbon
a-cleavage fragments of these compounds observed in theitom of compound4-4. Therefore, the products formed
mass spectra. The presence of fragments ions correspondi@ consistent with a LUMO-controlled process in which
to (M*-R) and (M-CHg) unambiguosly assigns isomers initial attack occurred at thB-carbon atom. The mass
spectra of compoundsdb,c show a fragment at m/z 137
(~90%) that corresponds to the loss of the R group.
Ho  NHCH, Probably this loss is favoured when the R group is at the

e - 3-position of the pyrazole moiety, or betterfgiosition in
13 ? 3 relation to substituted nitrogen of the pyrazole moiety. The
o CH o CH; mass spectrum of compourgé shows a fragment in
+CH;3NH,

m/z 144 (~10%), which corresponds to the loss of methyl-
cyanide. The fragmentation of the pyrazolic rings involving
the loss of methylcyanide, are known [34].

The assignment of the structure of the positional isomers

-CHz(C=0)NHCHs l
was also carried out on the basis of detailed nmr investiga-

T HNCHs tions. The Nuclear Overhauser Enhancement (NOE)

A _/_< difference spectroscopy utilizing a through-space

Sa-p +NH,NHR! connection between the 5-position of the pyrazole moiety

NH,CFHs and protons of th&l-1 substituent is proposed as a simple
cyclization method for the assignment of pyrazéleesonances and

Figure 4 for the differentiation between "asymmetric" isomers in
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Table 4
Yields (in percentage) of Compourisid 5using Phenylhydrazine

Entry Substrate Solvent Main Products [a] Side Products [a]
21 1 Benzene 6e(39),5e(21) 12e(10),11e(11)

22 2 Benzene 6f (51) 12f(8), 13f (2), 5f (1)

23 3 Benzene 5g(30), 649 (24) 109(2),79(4),129(4), 139(4)
24 4 Benzene 5h (43) 7h (24),6h (6)

25 1 CH,Cl, 6e(39),5e(20) 12e(18),11e(14)

26 2 CH,Cl, 6f (61) 12f(19),11f(6), 10f (4), 5f (8)
27 3 CH,Cl, 69 (38),59(33) 12g(5)

28 4 CH,Cl, 6h (70) 5h (7)

29 1 THF 5e(56) 6e(9), 12e(14),11e(7)

30 2 THF 5f (57) 6f (25), 12f (14),10f (4)

31 3 THF 5g(54) 69 (15),79(8)

32 4 THF 5h (48),7h (32) 11h(17)

33 1 MeOH 5e(27),6e(26) 12e(9), 11e(8)

34 2 MeOH 6f (39),5f (21) 12f(13),11f(10)

35 3 MeOH 69 (44),59(30) 12g(14)

36 4 MeOH 15h (28),5h (26) 7h (19),11h(13)

37 1 DMF 5e(61) 12e(13),11e(8), 6e(6)

38 2 DMF 5f (28), 11f (21) 12f(14),10f (6), 6f (4)

39 3 DMF 5g(38) 12g(10),13g(5), 10g(6), 69 (6)
40 4 DMF 15h (44),5h (42) 11h(2),12h(8)

[a] The amounts of each pyrazole were determined by integration of the areas of the corresponding peaks, which was pegfétfi€hemstation
Software and comparison with the areas of isolated pyrazoles with known concentrations.

various pyrazole derivatives [35]. Irradiation of tNe  a-acylenaminoketone 4 occurred. Two reactions were tried
methyl resonance, in compound 7b in deuteriochloroformin order to find out how pyrazoleksd,h,q were formed.
led to a significant enhancement of the signal attributablénitially we supposed that the 3-benzoyl-4-(methylamino)-
to the benzylic proton resonanceddd.6 ppm, the methyl 3-penten-2-onel would react withN-methylbenzamide
group resonance &t1.6 ppm and of the phenyl group res- 11d leading to the formation of 1-phenyl-2-benzoyl-3-
onance ad 7.2 ppm. All these protons are in the 1-phenyl-methylamino-2-butenon&6; the pyrazolel5d could then
ethyl group, whereas the high-field of two methyl signalsbe formed by simply treating6 with methylhydrazine.
atd 2.4 ppm remained unaffected. Thus, the resonare atHowever, the reaction did not take place, only starting
5.6, 1.6 and 7.2 ppm have to be attributed to the protons afaterial was isolated from the reaction, independent of the
a 1-phenyl-ethyl group attached to the 5-position of theonditions employed. Compouid@ could be also formed
pyrazole ring, due to the spatial closeness of these prototisrough the reaction of 1-phenyl-3-methylamino-2-
and the methyl protons. butenone witiN-methylbenzamide. The other attempt was
In the reactions afi-acylenaminoketone 4 with methyl- to react the pyrazolgd with N-methylbenzamidéld, but
hydrazine, when benzene, methylene chloride and tetrahyhe formation of pyrazol&5d was not observed and there-
drofuran were used as solvents, the pyraZzamlevas fore there was a significant recovery of starting material.
obtained in high yield (Table 3). Interestingly, the use ofAll attempts to isolate the products, which might help
N,N-dimethylformamide as solvent led to the formation ofexplain the formation of benzoyl pyrazol&§, were
pyrazole5d, but a significant amount of an unexpectedunsuccessful.
pyrazole, the benzoyl pyrazoléd was also formed. The
same reaction utilizing methanol as solvent gave a mixtur
of four products, with predominance of pyrazbks. The
mass spectrum of pyrazadl®d showed a molecular ion at  The use of phenylhydrazine as a nucleophile in the
m/z 276 (60%) which corresponds to the molecular ion ofeactions ofa-acylenaminoketone%-3, and the use of
pyrazole5d plus 62 a.m.u, and fragments at m/z 275benzene, methylene chloride and methanol as solvents
(100%) and at m/z 199 (60%), which correspond to théed to the formation of deacetylated pyrazoGesg
loss of 1 a.m.u and the loss of phenyl group, respectivelywhereas with tetrahydrofuran and,N-dimethyl-
N-Methylbenzamidel1ld was also isolated as a product formamide as solvents. The attack of the secondary
in reactions of compound with hydrazine reagents, amino group of the hydrazine reagent on the carbonyl
showing that the elimination of methylamine with carbon of acetyl group takes place, favouring the
subsequent attack on the benzoyl carbonyl carbon of tfermation of pyrazole®e-g Only a very small amount

Reactions ofo-Acylenaminoketoned-4 with Phenyl-
ﬁydrazine.
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of pyrazole7g was obtained, while no pyrazol&e,f was reacted with phenylhydrazine under the same
were detected (Table 4). A more subtle effect of sizeconditions, using methanol aridN-dimethylformamide
involves steric interaction between the nitrogenas solvents the principal product was the pyraiéle
substituent of hydrazine reagents and the carbonylhis unexpected product was isolated and spectral data
bonded to R group, which can cause the substitutednd combustion analysis are in the experimental section.
nitrogen of hydrazine to bend toward the acetyl group. Thesen-donor solvents are particularly important for the

Irradiation of the methyH resonance ab 2.4 ppm in  solvation of cations and they are also known as
compound6e in deuteriochloroform solution led to a coordinating solvents [30]. Probably, the formation of
significant enhancement of the signal attributable tqpyrazolesl5d,h,qinvolved a cation as a probable
pyrazoleH resonance ai 5.8 ppm, whereas the signal of intermediate, which was stabilized by solvation in these
the protons of théN-phenyl group remained unaffected, solvents.
thus qqnflrmlng that the methyl group is situated at t.hq?eactions ofa-Acylenaminoketoned -4 with p-Nitro-
3-position of the pyrazole moiety. The same perturbation X

) phenylhydrazine.

of pyrazoleH frequency in compounée led to smaller
negative NOE’s on the multiplet signals of the protons of The reactions using-nitrophenylhydrazine as
two phenyl groups ad 7.1-7.4 ppm bonded to nucleophile were more sluggish and led to the formation of
1,1-diphenylmethyl group at the 5-position of the pyrazoledeacetylated pyrazolesi-I, as can be seen in Table 5.
moiety. The smaller magnitude of the NOE is due to é&mall amounts of pyrazolés and7! were obtained when
larger distance of the spins involved, but the observede did the reaction ofi-acylenaminoketon@ with this
effect is strong enough to allow an unambiguousiucleophile usingN,N-dimethylformamide as solvent.
assignment. The occurrence of negative NOEs is due to theThe deacetylated pyrazo was obtained as principal
spatial closeness between this group and the proton thatggoduct in the reactions af-acylenaminoketoné with
at 4-position of the pyrazole moiety, which is suffering thep-nitrophenylhydrazine using methylene chloride and
effect of irradiation of the methyl group, whereas themethanol as solvents. Very interestingly, when these
signal atd 5.4 ppm (benzylic proton) remained unaffected.reactions were carried out in benzene and tetrahydrofuran,
Instead, a NOE is observed on the pyrazole H-4 signalhe formation of pyrazoléi did not occur, only pyrazole
which is consistent with one adjacent methyl group at thd2i andN-methyl-1,1-diphenyl acetamidd.iwere formed
3-position of the pyrazole moiety. as products. Under the same conditions, using

Irradiation of the methyl-H resonance in compo6éhoh ~ N,N-dimethylformamide as solvent, there was also
deuteriochloroform solution led to a significant enhanceevidence for spurious side reactions of the solvent with the
ment of the signal attributable to pyrazole-H resonande atmethylamine eliminated in this reaction, as is shown in
6.2 ppm, whereas the low-field phenyl protons signal at Figure 5, and the yield dfl,N-dimethyl-1,1-diphenyl-
7.3 ppm remained unaffected. The resonan®®6a ppm  ethanoné7was 32%.
has to be attributed to pyrazole H-4 due to the spatial The reactions ofi-acylenaminoketond were not
closeness between H-4 and the methyl protons. In all casssccessful with the less nucleophilenitrophenyl-
discussed above the perturbed resonances are singlétsdrazine and the pyrazoles were isolated in low yield.
being well separated from the pyrazole-H signals. In thesdsing methylene chloride as solvent, the deacetylated
cases it turned out to be more advantageous to perturb thgrazole6m was obtained as major product and in
pyrazole-H resonances and to observe NOE'’s on thH,N-dimethylformamide the principal products formed
protons of the benzene moiety. The assignment of theere the pyrazoleésm and7m. The use oN,N-dimethyl-
structure of the other isomers can be made by analogy wiformamide as solvent favoured the reaction on the
6e, 6f and 7b and were supported by NOE-experiments.nonconjugated carbonyl bonded to the phenyl group. In
The principal isomers formed correspond to the initialthe other solvents the reaction did not take place and
attack of primary amino group of hydrazine on thetherefore there was a significant recovery of unreacted
B-carbon atom, and these data are in agreement with tigarting material.
reens];::iscecl)lfqtl:]:nznfno(r:itgﬁ:cgﬁglgsrgigi:by (AM1) SemlReactions ofu-Acylenaminoketoned-4 with Hydrazine

The pyrazoléh was obtained as principal product in the Hydrate.
reaction of compound with phenylhydrazine, utilizing The reactions ofx-acylenaminoketone4-4 with
benzene and tetrahydrofuran as solvents. The santeydrazine hydrate, utilizing benzene, methylene
reaction using methylene chloride as solvent led to formeehloride, tetrahydrofuran and,N-dimethylformamide
tion of 3-methyl-1,5-diphenyl pyrazolesf). The as solvents, gave a mixture of positional isomers, with
3-methyl-1,5-diphenyl pyrazole and 5-methyl-1,3- predominance of the pyrazol@s-q. The nucleophilic
diphenyl pyrazole are already known. The isomer obtainedttack on carbonyl bonded to the R group occurred pref-
in this reaction was identified by comparison with reportecerentially due to the high nucleophilic power of the two
spectroscopic data [36a-d]. Wharacylenaminoketond  nitrogens of the hydrazine hydrate. When methanol was
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Table 5
Yields (in percentage) of Compounlid 5usingp-Nitrophenylhydrazine.

Entry Substrate Solvent Main Products Side Products
41 1 Benzene 11i (46) 12i(31)

42 2 Benzene 6j (42) 12j (11),11j (12)
43 3 Benzene 6l (67) 131(11),121(6)
44 1 CH,Cl, 7i (49) 12i(18),11i(23)
45 2 CH.Cl, 6j (71) 12j (13),11j (7)
46 3 CH,Cl, 6l (64) 131 (4),121(3)
47 4 CH,Cl, 6m (43) -

48 1 THF 11i (34) 12i(16)

49 2 THF 6j (47) 12j (4),11j (7)
50 3 THF 6l (41) 131(2)

51 1 MeOH 7i (43) 12i(26),11i (11)
52 2 MeOH 6j (79) 12j(8)

53 3 MeOH 6l (65) 121(4)

54 1 DMF 11i (22),12i(22) -

55 2 DMF 6j (53) 12j(14),11j (18)
56 3 DMF 51 (21), 6l (20), 71 (20) 121(3)

57 4 DMF 7m (44) 5m (11),6m (3)

used as solvent, th&) isomers of intermediate8n-q  Reactions ofa-Acylenaminoketonel8 with Methyl-
were favoured leading to the formation of pyrazoleshydrazine and Phenylhydrazine

5n-g. Protic solvents shift the alkenE)((Z) ratio in the
direction of the E)-form [30]. Only when tetrahydro-
furan andN,N-dimethylformamide were used as

The reactions ofi-acylenaminoketon&8 with methyl-
hydrazine and phenylhydrazine were carried out utilizing

solvents, the formation of deacetylated product&he same _five solvents for a better undergtanding of the
occurred in small quantities, as can be seen in Table 6. deacetylation process and led to the formation of py_razoles
When methanol was used as solvent under the samf@®D deacetylated pyrazole2da,b N-t-butylacetamide
conditions, the reaction ai-acylenaminoketond with  21and 4-{-butylamino)-3-penten-2-ori2 (Figure 6).
hydrazine hydrate led to the formation of pyrazb%s, When methylhydrazine was used as nucleophile, the
This nucleophile favoured the reaction on the nonconPrincipal product was the pyrazola using benzene,
jugated carbonyl group, bonded to the R group. Thé&nethylene chloride, tetrahydrofuran aNegN- dimethyl-
tautomerism of 5(3)-methyl-3-(5)-phenylpyrazole wasformamide as solvents. While, using methanol as solvent,
studied by Parrilla [37] in the liquid state using multi- the deacetylated pyrazd?@awas preferentially formed. It
nuclear nmr spectroscopy at low temperatures and in the interesting to observe that the utilization of methanol as
solid state by X-ray crystallography to determine thesolvent favoured the nucleophilic attack tdfutylamine

tautomeric equilibrium constants. formed in these reactions on the carbonyl carbon of the
0 I o
CH. )
; )I\ITJ A " PN II«CH3 HsC CH; H CHs NHLC(CHL
by, * NHCH ——> X + NH(CH;), S B o >3
me” N e’ N CHz
1'{1 IIQI
o} o 21
Ph - 19a-b 20a-b
_CH; CHs
N + NH(CHz), ——> N 1 1
Ph | P | a)R'=CHz; b)R!=Ph
H CH3
11i 17
(@]
Q HN-CH, H  NHC(CHy)s
Ph — —
) __ NH-C(CHz)s CH; O:Z_<
HyC o . CH
O—\ CH3 Ph 3
CH

18
Figure 5 Figure 6
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Table 6
Yields (in percentage) of Compouriid5using Hydrazine Hydrate.

Entry Substrate Solvent Main Products Side Products
58 1 Benzene 7n (35),5n (25) 10n(11),6n(8),11n(13)
59 2 Benzene 70(46),100(27) 60(10),50(8),110(4)
60 3 Benzene 7p (38),10p(30) 6p (24),5p (7)

61 4 Benzene 7q(48) 5q (18),6q (7)

62 1 CH,Cl, 7n (45),5n (21) 10n(9), 6n (13),11n(8)
63 2 CH,Cl, 70(33),100(27) 60(3),50(3), 110(13)
64 3 CH,Cl, 7p (64) 5p (13),6p (13),10p(5)
65 4 CH,Cl, 7q(53) 5q(22)

66 1 THF 7n(73) 5n (14),11n(7)

67 2 THF 70(59) 100(13),50(8), 110(14)
68 3 THF 7p (67) 5p (16),6p (17)

69 4 THF 70 (60) 5q (18),11q(22)

70 1 MeOH 5n (68) 10n(6), 6n (10),11n(8)
71 2 MeOH 50(49) 60(37),70(8)

72 3 MeOH 7p (36),6p (34),5p (30) -

73 4 MeOH 15q (45) 11q(39),5q (13),79 (3)
74 1 DMF 7n (50) 5n (33),11n(17)

75 2 DMF 70(75) 50(16),110(9)

76 3 DMF 7p (81) 50 (19)

77 4 DMF 74 (43),15q(31) 11q(15), 5q (10)

acetyl group, leading to the formation oftds(itylamino)-  the carbonyl carbon of the acetyl group. The products
3-penten-2-one2 by loss of the acetyl group and 19-20a,bwere obtained in low yield, thus, the increase in
consequent formation &f-t-butylacetamide1, as can be size of the nitrogen substituent afacylenaminoketone
seen in Table 7. may slow down reaction because of steric hindrance.

The reactions of compourik8 with phenylhydrazine in In summary, the deacetylation of theacylenamino-
all solvents used led to the formation of deacetylatedetonesl-3 and 18 was favoured by the decrease in the
pyrazole20b. In these reactions, the formation2iffwas  nucleophilicity of secondary amino group of hydrazine,
more favoured, principally when tetrahydrofuran was useflavouring the formation of products obtaingth a
as solvent, showing that the reduction of nucleophilicity ofdeacetylation process. Tiemethylamine eliminated in
the substituted nitrogen of hydrazine increased thé¢hese reactions was a nucleophile that competed with the
nucleophilic attack of-butylamine eliminated during the hydrazine reagents for the two carbonylsoeécylen-
reactions on the carbonyl carbon of the acetyl group. Wheaminoketones susceptible to nucleophilic attack. The
methylene chloride was used as solvent, the formation afarbonyl group of the acetyl fragment seems to be
acetylphenylhydrazine was observed with 20% vyield in thesterically less hindered and therefore more active.
chromatogram. Thus, the deacetylation of ¢thacylen- Tetrahydrofuran andN,N-dimethylformamide favoured
aminoketones can also occur through the nucleophilithe E)-isomers of possible intermediat®a-q when
attack of the primary amino group of phenylhydrazine orphenylhydrazine was used as nucleophile, showing that in

Table 7
Yields (in percentage) of Compount8-22using Methylhydrazine and Phenylhydrazine as Nucleophiles.

Entry Substrates Solvent Main Products Side Products
78 18 +CH3-NH-NH, Benzene 19a(42) -

79 18 +CH3-NH'NH2 CH2C|2 193(33) -

80 18 +CH3-NH-NH, THF 19a(94) -

81 18 +CH3-NH-NH, MeOH 20a(25),19a(23) 22(10),21(3)

82 18 +CHz-NH-NH, DMF 19a(39) -

83 18 +Ph-NH-NH, Benzene 20b (63) 19b(12)

84 18 +Ph-NH-NH, CH,Cl, 20b(53) 21(9)

85 18 +Ph-NH-NH, THF 21(47),20b (42) 19b (6)

86 18 +Ph-NH-NH, MeOH 20b(39) 21(11),19b(4),22(6)

87 18 +Ph-NH-NH, DMF 20b (25) 19b(12)
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phenylhydrazine theH)-isomers were preferentially 3-Acetyl-1,1-diphenyl-4-(methylamino)-3-penten-2-ot (

adopted due to steric hindrance. The same solvents ) .

favoured the Z)-isomers of possible intermediat@a-q The product was eluted with hexane/§H, (40:60) and
?crystalllzed from methylene chloride/hexane to yield 0.9 g,

when methylhydrazine was used as nucleophile. In spite (28% of 1: mp 122-124 °C: ir(potassium bromidg)C=0 1653

their simplicity, only some of the pyrazoles formed in thls%595 and (C=C) 1580 cfy IH nmr (deuteriochloroformp 1.85

wady have been_ preV|0LrJ]st reported. Hgmonuclear_lNO S, 3H, (C=C)CH], 2.03 [s, 3H ,(C=O)CHl, 2.92 (d, 3H, J=4.0
ifference experiments have proven to be a versatile togl, N-CHy), 5.40 (s, LH, CH), 7.23 (m, 10H, 2xPh), 12.40 (1H, |
for the unambiguous identification and thus for theyyy. ms m/z (relative intensity): 307(1) (W, 167 (7)

differentiation between regioisomers for a variety oficrypny,*), 165 (7) (GaHg"), 140 (100) [M - CH(Ph)], 98
1-substituted pyrazoles. (55) [M* - CH(Ph) — CH,CO].
3-Acetyl-1-phenyl-1-methyl-4-(methylamino)-3-penten-2-a2e (

EXPERIMENTAL The product was eluted with hexane/methylene chloride

. ) . . (50:50) and recrystallized from methylene chloride/hexane to
I\_/Ieltmg points, which are uncorrected, were obtalnec_i on 3ieid 0.81 g, 66% of; mp 70-4 °C; ir (potassium bromide):
Reichert apparatus. Infrared spectra, were recorded on Perkin-El Lo 1649, 1581 and (C=C) 1568 dm!H nmr (carbon

model FTIR spectrometer and values are given ih.&helH nmr Ay —
and 13C nmr spectra were recorded with Bruker model AW-80,tet£aCh|O”de)'6 1.55 (d, 3'1’ J = 8.0 Hz, G 1'70_ [s. 3H,
Bruker AC-300/P or Varian Gemini-300 spectrometer, chemica C=C)CHy, 2.02 [s, 3H, (C=O)CH], 2.91 (d, 3H, J = 4.0 Hz,

. : . . - -CHa), 4.12 (g, 1H, J = 8.0 Hz, CH), 7.32 (m, 5H, Ph), 12.20
shifts are given in ppm (d) with respect to tetramethylsilane an ) U I

. X - - H, I, NH); ms m/z (relative intensity): 245 (5) tM 230 (2)

coupling constants (J) are in Hertz. Ultraviolet spectra were obtalne?ctﬁ " CHa), 140 (100) [M - CH(Ph)(CHy)], 98 (50)
for 1% solutions in ethanol using a Varian uv/vis spectrometer. . 3/ '

The analyses done using gas chromatography/mass spect“yl - CH(Ph)(CHy) — CH,CO].
metry were recorded with Hewlett Packard model 5988A3-Acetyl-1,1-dimethyl-4-(methylamino)-3-penten-2-o8% (
coupled with a HP-5890 gas chromatography equipped with a HP . )
Ultra 1 fused silica column 25m x 0.3mm, temperature program_ € product was eluted with hexane/methylene chloride
35-250 °C at 8 °C/min with a 10 minute hold at 250 °C, injector(70:30) and recrystallized from methylene chloride/hexane to
temperature 250 °C, detector temperature 250 °C and the mag§ld 1.0 g, 61% o3; mp 67-9 °C; ir (potassium bromide):
spectrometer was set to scan 40-650 atomic mass units pe=O 1652, 1575 and (C=C) 1560 ¢m!H rmn (carbon
nominal second with an ionizing voltage of 70 eV. Combustiorfetrachloride)d 1.03 (d, 6H, J = 7.7 Hz, 2xGj] 1.90 [s, 3H,
analyses were obtained on Perkin-Elmer model 2400 equipmerC=C)CH;], 2.13 [s, 3H, (C=0O)CHl, 2.71 (m, 1H, J = 7.7 Hz,
Mass spectra were recorded on a Varian MAT-311A with arCH), 3.00 (d, 3H, J = 4.0 Hz, N-G} 12-20 (1H, |, NH); ms m/z
ionizing voltage of 70 eV. Chromatography was performed usindrelative intensity): 183 (13) (), 140 (96) [M - CH(CH),], 98
silica gel, Si 60 (70 - 230 mesh, E. Merck, Darmstadt, Germany)100) [M* - CH(CHg), — CH,CO].
The amount of each pyrazole was determined by integration
the areas of the corresponding peaks, which was performed usin
HP-Chemstation software and comparison with the areas The a-acylenaminoketond was prepared by reaction of
corresponding to known amounts of isolated pyrazoléa-g 4-(t-butylamino)-3-penten-2-one (1.55g, 0.01 mol) with
benzoyl chloride (1.15 mL) using tetrahydrofuran (20 mL) as
solvent. In this reaction was added triethylamine (1.4 mL) and

Diazoketones reacted with acyclic enaminoketones to fornpyridine (0.79 mL). The mixture was refluxed during two days
products of electrophilic attack of the ketocarbene omtbarbon  and 20 mL of distilled water were added. The organic layer
of enaminoketone, confirming that the Wolff rearrangementyas washed with saturated solution of sodium bicarbonate,

occurred. The 4-(methylamino)-3-penten-2-one was prepared Ryrjeq over magnesium sulfate, filtered and the solvent was

reaction of acetylacetone with methylamine [4]. The 4-(methyl-g, ahqrated in a rotary evaporator under vacuum. The product
amino)-3-penten-2-one was reacted with 1,2-diphenyl-2

diazoethanone to yieltl with 2-diazo-1-phenylpropanone to yield was separated by column chromatography on neutral
2 and with 3-diazo-2-butanone to yieidA solution of 5.0 mmol of aluminum oxide using mixtures of hexane, methylene chloride

the corresponding diazoketone and 5.0 mmol of 4-(methylamino and methanol as eluents. Solid product was recrystallized from

3-penten-2-one in ethanol-free methylene chioride (25 mL) was Iegethylene chloride/hexane. Transamination reaction occurred

gEeparation of the-Acylenaminoketoned and18.

General Procedure for Preparations of Enaminoketbi®es

at a temperature of 30 °C to yield 1 and at temperature 50 °C rough the reaction of l3-_b¢pz||oyl-it(u_tylzmipck)])-3-penten- ¢
yield 2 and3, in the absence of light for 7 days and stopped 2 day¢ "€ (0-3 g, 1.15 mmol) initially obtained with an excess o

after the disappearance of the characteristic absorption of the diag¢gthylamine (3 mL) in methylene chloride (3 mL). The
bond at 2080 criin the ir spectrum. mixture was agitated during two days and 10 mL of distilled

The absence of theoCH vinylic proton signal in théH nmr water were added. The organic layer was washed with water,
spectrum showed that the reaction occurred at the nucleophiléfied over magnesium sulfate, filtered and the solvent was
Ca carbon position. After, evaporation of the solvent, the crudeevaporated in a rotary evaporator under vacuum. The residual
material was submitted to column chromatography with neutragemisolid was purified on neutral aluminum oxide column
aluminum oxide using mixtures of hexane, methylene chlorid€2.5 x 45 cm) using mixtures of hexane, methylene chloride
and methanol as eluents. Tdr@cylenaminoketones were recrys- and methanol as eluents. Solid product was recrystallized from
tallized with methylene chloride/hexane. methylene chloride/hexane.
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3-Benzoyl-4-{-butylamino)-3-penten-2-one. nucleophiles, ten days usimgnitrophenylhydrazine and one
day using hydrazine hydrate, after which 10 mL of distilled
t";{/\/ater were added. The products were extracted with three
cE)ortions of 10 mL of methylene chloride and the organic layer
was washed with water, dried over magnesium sulfate, filtered
and the solvent was evaporated in a rotary evaporator under
vacuum. The crude material was submitted to column
chromatography on neutral aluminum oxide using mixtures of
hexane, methylene chloride and methanol as eluents. All the
isolated products were further purified by preparative thin-
layer chromatography (TLC). It was carried out on silica using
methanol/chloroform solution (1:100) as eluent.

4-(1,1-Diphenylacetyl)-1,3,5-trimethylpyrazolgs).
The product was eluted with hexane/methylene chloride
(20:80) and recrystallized from methylene chloride/hexane tqn
yield 0.19 g, 79% o#l; mp 86-89 °C; ir (potassium bromide):
C=0 1638, 1590 and (C=C) 1570 dmiH nmr (carbon
tetrachloride):6 1.83 [s, 3H, (C=C)CH], 1.95 [s, 3H,
(C=0)CHg], 3.01 (d, 3H, J = 4.8 Hz, NG§)§} 7.20 - 7.80 (m, 5H,
Ph), 12.40 (1H, I, NH); ms m/z (relative intensity): 217 (55)
(M*), 216 (50) (M - 1), 188 (50)(M - H - CO), 105 (100)

The product was eluted with hexane/methylene chlorid
(40:60) and recrystallized from methylene chloride/hexane
yield 1.64 g, 63% of 3-benzoyl-4-utylamino)-3-penten-2-one;
ir (potassium bromidey: C=0 1641, 1597 and (C=C) 1589¢ém
IH nmr (carbon tetrachloride): 1.42 (s, 9H, 3xH..73 [s, 3H,
(C=C)CHg], 2.03 [s, 3H, (C=0)CH, 7.32 - 7.95 (m, 5H, Ph),
12.50 (1H, I, NH); ms m/z (relative intensity): 259 (35)jivR02
(100)[M* - C(CHg)3], 105 (65) (COPH).

Anal. Calcd. for GgH10oN: C, 74.23; N, 5.40; H, 8.10.
Found: C, 74.22; N, 5.42; H, 8.06.

3-Benzoyl-4-(methylamino)-3-penten-2-or. (

Utilizing tetrahydrofuran as solvent in the reaction of 1 with
ethylhydrazine, the pyrazola was preferentially obtained.
The product eluted with hexane/methylene chloride (40:60) and
was recrystallized from methylene chloride/hexane to give 68.32
mg (69%) of5a; mp 139-41 °C; ir (potassium bromide)C=0
1640 cml; IH nmr (carbon tetrachloridef 2.30 (s, 3H, CH),

2.45 (s, 3H, CH), 3.61 (s, 3H, NCh), 5.62 (s, 1H, CH), 7.25

(s, 10H, 2xPh); ms m/z (relative intensity): 304 (1)*jM137

(PhCO). (100) [M* - CH(Ph))], 167(12) FCH(Ph))

Anal. Calcd. for Q3H1502N: C, 71.88; N, 6.45; H, 6.91. Anal. Calcd. for IQOHZONZO: C, 78.94; N, 9.21; H, 6.57.
Found: C, 71.90; N, 6.41; H, 6.96. Found: C, 78.90; N, 9.19; H, 6.56.
3-Acetyl-4-¢-butylamino)-3-penten-2-ond §). 4-(1-Phenyl-1-methyl-acetyl)-1,3,5-trimethylpyrazoi);

The a—acylenaminoketond8 was prepared by reaction of
4-(t-butylamino)-3-penten-2-one (0.5 g, 3.22-mmol) with aceticyith methylhydrazine, the pyrazolb was preferentially
anhydride (3.59 g, 3.5-mmol) in methylene chloride (20 mL).qgptained. The product eluted with hexane/methylene chioride
The mixture was refluxed during two days and saturated solutlomoﬁo) and formed a colorless oil to give 54.32 mg (55%)pf
of sodium bicarbonate was slowly added. The organic layer was (neat):v C=0 1654 cnt; IH nmr (carbon tetrachloride):1.45
washed with water, dried over magnesium sulfate, filtered angy 3H, J = 8.0 Hz, Ch), 2.30 (s, 3H, Ch), 2.45 (s, 3H, Ch),
the solvent was evaporated in a rotary evaporator under vacuumig4 (s, 3H, NCH), 4.21 (q, 1H, J = 8.0 Hz, CH), 7.20 (s, 5H,
The residual semisolid was purified on neutral aluminum oxidegppy): ms m/z (relative intensity) 242 (1) (M 137 (100)
column (2.5 x 45 cm) using mixtures of hexane, methylengp,+ . CH(Ph)(CHy)], 105 (2) [CH(Ph)(CH)*].

chloride and methanol as eluents. Solid product was recrystal- Anal, Calcd. for GsH gN,O: C, 74.38; H, 7.44; N, 11.57.
lized from methylene chloride/hexane. The product was elutegoynd: C, 74.40; H, 7.48: N, 11.55.

with hexane/methylene chloride (20:80) and recrystallized from )

methylene chloride/hexane to yield 0.48 g, 63%18f m.p.  4-Acetyl-5-(1-phenylethyl)-1,3-dimethylpyrazolek).

96-99 °C; ir (potassium bromide):C=0 1663, 1599 and (C=C)  yjlizing N,N-dimethylformamide as solvent in the reaction of
1581 cm?; IH nmr (carbon tetrachloride 1.41 [s, 9H, 2 with methylhydrazine, the pyrazolgb was preferentially
C(CHg)g], 2.23 (s, 9H, 3xCh), 12.60 (1H, I, NH); ms m/z  gptained. The product eluted with hexane/methylene chloride
(relative intensity): 197 (15) (¥, 140 (25) [M - C(CHy)3], 126 (50:50) and formed a colorless oil to give 49.38 mg (5098)pf

Utilizing methylene chloride as solvent in the reactior2of

(100) (GO2H1"). ir (neat):v C=0 1655 cm; H nmr (carbon tetrachloride):1.63
Anal. Calcd. For GiH;90,N: C, 67.0; H, 9.64; N, 7.10. (d, 3H, J = 8.0 Hz, C§), 2.52 (s, 6H, 2xCh), 3.30 (s, 3H,
Found: C, 66.98; H, 9.62; N, 7.10. NCHy), 5.55 (g, 1H, J = 8.0 Hz, CH), 7.21-7.45 (m, 5H, Ph): ms

m/z (relative intensity): 242 (31) (W, 227 (16) (M - CHy), 212

(45)(M* - 2xCHg), 151 (100)(M - CH,Ph); 13C nmr (carbon

tetrachloride):d 15.8 (CH), 16.0 (CH), 31.0 (C-H), 33.0
The reactions ofi-acylenaminoketone$-4 with methyl-  [(C=0)CH], 37.89 (N-CH,), 119.0 (pyrazole C4), [126.0, 127.0,

hydrazine, phenylhydrazing-nitrophenylhydrazine and 128.0, 141.8] (benzenic ring), [147.0, 150.0] (pyrazolic ring),

hydrazine hydrate needed a stoichiometric ratio of 1:4 betweeh92.8 (C=0).

a-acylenaminoketones and the hydrazine reagents. Anal. Calcd. for GsHgNoO: C, 74.38; N, 11.57; H, 7.44.
The a-acylenaminoketones (100 mg) ©f(0.32-mmol),2  Found: C, 74.35; N, 11.58; H, 7.46.

(0.4-mmol),3 (0.54-mmol) andt (0.46-mmol) were dissolved . .

in 2 mL of the chosen solvent (benzene, methylene Chlorideé,l-(l,1-D|methylacetyl)-1,3,5-tr|methylpyrazoI§q.

tetrahydrofuran, metanol ard,N-dimethylformamide) and to Utilizing methylene chloride as solvent in the reactior8of

this solution was added 2.00 mmol of the hydrazine reagentvith methylhydrazine, the pyrazolec was preferentially

The mixture was allowed to react at room temperature, for twabtained. The product eluted with hexane/methylene chloride

days using methylhydrazine and phenylhydrazine ag40:60) and formed a colorless oil to give 52.13 mg (53%) of

General Procedure for Reactions of Compoufhe with
Hydrazine Reagents using Five Different Solvents.
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5¢; ir v (neat): C=0 1655 criy IH nmr (carbon tetrachloride): 5-(1,1-Diphenylmethyl)-3-methyl-1-phenylpyrazofe).

61.12 (d, 6H, J = 8.0 Hz, 2xGji 2.33 (s, 3H, Ch), 2.48 Utilizing methylene chloride as solvent in the reactionlof
(s, 3H, CHy), 3.01 (m, 1H, J =8.0 Hz, CH), 3.63 (s, 3H.NJH  \yith phenylhydrazine, the pyrazoke was preferentially

ms m/z (relative intensity): 180 (5) (M, 137 (100)  gptained. The product eluted with hexane/methylene chloride

[M* - CH(CHg)ol. ) . ] (60:40) and was recrystallized from methylene chloride/hexane
Ana!. Calcd. for qul{sNzO. C, 66.66; H, 8.88; N, 15.55. to giVe 38.08 mg (36(%)) Cﬁe; mp 130-32 OC;]‘H nmr (Carbon

Found: C, 66.64; H, 8.86; N, 15.52. tetrachloride):d 2.35 (s, 3H, CH), 5.45 (s, 1H, CH), 5.80

4-Acetyl-5-(1-methylethyl)-1,3-dimethylpyrazol@d). (s, 1H, CH), 7.15 - 7.47 (m, 15H, 3xPh); ms m/z (relative

intensity): 324 (100) (M), 323 (18) (M - H), 309 (9)
Utilizing N,N-dimethylformamide as solvent in the reaction of (\+ - CHy), 165 (18) (GaHg").

3 with methylhydrazine, the pyrazoléc was preferentially Anal. Calcd. for GaH,oN,: C, 85.18; N, 8.64; H, 6.17. Found:
obtained. The product eluted with hexane/methylene chloridg: g5 20: N, 8.65: H. 6.15.
(60:40) and formed a colorless oil to give 68.85 mg (70%)cpf )
ir n(neat): C=0 1654 crfj H nmr (carbon tetrachloridé)1.35  4-(1-Phenyl-1-methylacetyl)-3,5-dimethyl-1-phenylpyraz&if}. (
(d, 6H, J = 8.0 Hz, 2xC¥j, 2.30 (s, 6H, Ch), 3.61 (m, 1H, J =
8.0 Hz, CH), 3.75 (s, 3H, NGJit ms m/z (relative intensity): 180

(27) (M*), 165 (100) (M - CHg); 13C nmr (deuteriochloroform):  he product eluted with hexane/methylene chioride (40:60) and
0 16.0 (CH), 20.0 (2xCH), 26.0 [(CO)CHY], 31.8 (CH), 38.0  tormed a colorless oil to give 65.76 mg (53%péfir (neat):v

(NCHg), 119.0 (pyrazole C4), 148.0 (pyrazole C5), 152.0c=0 1656 crri; IH nmr (carbon tetrachloridef 1.45 (d, 3H,

Utilizing tetrahydrofuran as solvent in the reaction2afith
phenylhydrazine, the pyrazokf was preferentially obtained.

(pyrazole C3), 195.5 (C=0). . _ CHy), 2.40 (s, 3H, CH), 2.45 (s, 3H, CH), 4.34 (q, 1H, CH),
Anal. Calcd. ff” QOH1§N20- C, 66.66; H, 8.88; N, 15.55. 720 (s, 5H, Ph), 7.42 (s, 5H,Ph); ms m/z (relative intensity): 304

Found: C, 66.64; H, 8.84; N, 15.52. (1) (M*), 199 (100) [M - CH(Ph)(CH)]. uv - Amax (ethanol)

4-Acetyl-5-phenyl-1,3-dimethylpyrazol@d). nm 260, 254, 248 and 226.

o ) ] ) Anal. Calcd. for GgH,oNoO: C, 78.94; N, 9.21; H, 6.58.
Utilizing tetrahydrofuran as solvent in the reactiordofith Found: C, 78.90: N, 9.20; H, 6.55.

methylhydrazine, the pyrazol&d was preferentially obtained.

The product eluted with hexane/methylene chloride (20:80) an@-(1-Phenylethyl)-3-methyl-1-phenylpyrazok&f)

formed a yellow oil to give 61.14 mg (62%) Td. ir (neat):v Utilizing methylene chloride as solvent in the reactior2of
C=0 1638 cnt; IH nmr (deuteriochloroform)d 1.93 (s, 3H,  with phenylhydrazine, the pyrazolf was preferentially

CHg), 2.55 [s, 3H, (C=0)CH}, 3.60 (s, 3H, NCH), 7.31 - 7.62  gptained. The product eluted with hexane/methylene chloride
(m, SH, Ph); ms m/z (relative intensity): 214 (20){ML99 (100)  (60:40) and formed a colorless oil to give 64.14 mg (52%¥:of

(M* - CHg). 1H nmr (carbon tetrachlorided 1.57 (d, 3H, J = 8.0 Hz, G}{
Anal. Calcd. for GgHy4N,0O: C, 72.89; N, 13.08; H, 6.54. 233 (s, 3H, Ch), 4.12 (q, 1H, J = 8.0 Hz, CH), 6.28 (s, 1H, CH),
Found: C, 72.91; N, 13.08; H, 6.53. 7.05 - 7.55 (m, 10H, Ph); ms m/z (relative intensity): 262 (100)

(M%), 261 (34) (M - H), 247 (63) (M - CHg), 169 (42)
(C11N2HgY). uvAmax. (ethanol) nm 244 and 209.

Utilizing tetrahydrofuran as solvent in the reactiondafith Anal. Calcd. for GgHgNo: C, 82.44; N, 10.68; H, 6.87.
methylhydrazine, the pyrazofel was isolated in 20% yield. The Found: C, 82.42; N, 10.66; H, 6.82.

i i ellow . .

girlot(;u;tv\giz ?Stﬁ% v(v;tgo/ror)]edt}rglﬁrzﬁ ec ;I)(:)\:uée:aonfgggn;ii ?&/ 4-(1,1-Dimethylacetyl)-3,5-dimethyl-1-phenylpyraz o).
nmr (deuteriochloroform)®$ 2.03 (s, 3H, CH), 2.31 Utilizing tetrahydrofuran as solvent in the reactior3ofith
(s, 3H, CHy), 3.82 (s, 3H, NCH), 7.24 - 7.80 (m, 5H, Ph); ms phenylhydrazine, the pyrazolg was preferentially obtained.
m/z (relative intensity): 214 (60) (W, 213 (100) (M - H), 137 The product eluted with hexane/methylene chloride (40:60) and

4-Benzoyl-1,3,5-trimethylpyrazol&g).

(85) (M* - Ph). formed a colorless oil to give 66.12 mg (50%pdf iv (neat):v
Anal. Calcd. for GgH4N,O: C, 72.89; N, 13.08; H, 6.54. C=0 1657 cni; IH mnr (carbon tetrachloride):1.18 (d, 6H, J =
Found: C, 72.90; N, 13.1; H, 6.53. 8.0 Hz, 2xCH), 2.51 (s, 6H, 2xChH), 3.20 (m, 1H, J = 8.0

4-(1,1-Diphenyl-acetyl)-3,5-dimethyl-1-phenylpyrazofe)( (H,\ii),ciggzi%%)(?MS_H(’;ﬁFéLSjm/Z (relative Intensity): 242 (2)
Utilizing N,N-dimethylformamide as solvent in the reaction of ~ Anal. Calcd. for GgHigN,O: C, 74.38; N, 11.57; H, 7.44.

1 with phenylhydrazine, the pyrazoke was preferentially ~Found: C, 74.35; N, 11.55; H, 7.48.

obtained. The product eluted with hexane/methylene chlorid

(50:50) and was recrystallized from methylene Chloride/hexang-(l-Methylethyl)—3-methyl-1-phenylpyrazoléq).

to give 69.93 mg (57%) oe mp 107-10 °C; ir (potassium  Utilizing methanol as solvent in the reactiorBofith phenyl-

bromide):v C=0 1655 cri; IH nmr (carbon tetrachlorid®)  hydrazine, the pyrazolég was preferentially obtained. The

2.40 (s, 3H, CH), 2.55 (s, 3H, Ch), 5.63 (s, 1H, CH), 7.25 product eluted with hexane/methylene chloride (50:50) and

(s, 10H, 2xPh), 7.40 (s, 5H, Ph); ms m/z (relative intensity): 36Gormed a colorless oil to give 43.79 mg (40%)6gf H nmr

(1) (M*), 199 (100) [M - CH(Ph)], 167 (19) [CH(Ph);  (carbon tetrachloride)s 1.13 (d, 6H, J = 8.0 Hz, 2xGj 2.20

uv - Amax.(ethanol) nm, 260, 254, 248 and 222. (s, 3H, CHy), 3.03 (m, 1H, J = 8.0 Hz, CH), 5.95 (s, 1H, CH),
Anal. Calcd. for GsH,,N,0: C, 81.96; N, 7.65; H, 6.01. 7.43 (s, 5H, Ph); ms m/z (relative intensity): 200 (63)\M.99

Found: C, 82.01; N, 7.68; H, 6.03. (18) (M* - H), 185 (100) (M - CHy).
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Anal. Calcd. for GgH Ny C, 78.00; H, 8.00; N, 14.00. 5-(1-Phenylethyl)-3-methyl-p-nitrophenylpyrazolej).

Found: C, 78.03; H, 7.98; N, 13.98. Utilizing methanol as solvent in the reaction2ofvith p-nitro-

4-Benzoyl-3,5-dimethyl-1-phenylpyrazolgh). phenylhydrazine, the pyrazoi¢ was preferentially obtained. The
product eluted with hexane/methylene chloride (30:70) and formed
a yellow oil to give 92.88 mg (74%) 6f; ir (neat):v NO, 1339

m1; IH nmr (deuteriochloroform)d 1.63 (d, 3H, J = 8.0

z, CH), 2.33 (s, 3H, CH), 4.21 (q, 1H, J = 8.0 Hz, CH), 6.24
(s, 1H, CH), 7.03 - 8.40 (m, 9H, 2xPh); ms m/z (relative intensity):
307 (100) (M), 292 (68) (M - CHa), 246 (68) (M - CHz—NO,).

Utilizing tetrahydrofuran as solvent in the reactiordafith
phenylhydrazine, the pyrazokh was preferentially obtained.
The product eluted with hexane/methylene chloride (50:50) an
formed a yellow oil to give 66.12 mg (50%) Bif; ir (neat):v
C=0 1661 cni; 1H nmr (carbon tetrachlorided 1.82 (s, 3H,
CHs), 2.53 (s, 3H, CH), 7.01 - 7.94 (m, 10H, 2xPh); ms m/z

o . ) Anal. Calcd. for GgH17/N3O,: C, 70.35; N, 13.68; H, 5.53.
glr\;lelra_tl\éi)lntensny). 276 (70) (K}, 275 (100) (M - H), 199 (48) Found: C. 70.32: N. 13.65: H. 5.51.
Anal. Calcd. for GgH1gN,O: C, 78.26; N, 10.14; H, 5.79. 3-Methyl-5-(1-methylethyl)-1p-nitrophenylpyrazolef]).

Found: C, 78.24; N, 10.12; H, 5.76. e . . .
Utilizing methylene chloride as solvent in the reactior3of

4-Acetyl-3-methyl-1,5-diphenylpyrazol&tf). with p-nitrophenylhydrazine, the pyrazof¢ was preferentially
obtained. The product eluted with hexane/methylene chloride

Utilizing tetrahydrofuran as solvent in the reactiortefith .
phenylhygdrazing, the pyrazolgh was isolated with 30% (30:70) and fo_rmed yellpw crystal_s to give 80.90 m? 560%’;01(
yield. The product eluted with hexane/methylene chloride™P 86-88 °C; ir (potassium bromide)NO, 1343 cm “H nmr

(60:40) and formed a yellow oil to give 38.20 mg (30%)lf  (carbon tetrachloridep 1.23 (9' 6H, J = 8.0 Hz, 2xGhi 2.24
ir (neat):v C=0 1640 cni; IH nmr (carbon tetrachlorided (s, 3H, CHy), 3',21 (,m’ 1H, J = 8.0 Hz, CH), 6.03 (s, 1H, CH),
2.23 (s, 3H, CH), 2.40 (s, 3H, CH), 7.04 - 7.95 (m, 10H, 7.40-3.45 (AA'BB',4H, J = 7.8 Hz, Ph); ms m/z (relative
2xPh); ms m/z (relative intensity): 276 (44) {M261 (100) INtensity): 245 (100) (M), 230 (36) (M - CHy), 184 (58)

(M* - CHy). (M* - CH3-NOy), 143 (32) (m/z 184 -CECN); uv Amax.
Anal. Calcd. for GgHigN,O: C, 78.26; N, 10.14; H, 5.79. (ethanol) nm 310 and 237.
Found: C. 78.22: N. 10.12: H. 5.80. Anal. Calcd. for GgH1sN3O,: C, 63.67; N, 17.14; H, 6.12.

Found: C, 63.64; N, 17.08; H, 6.11.

3-Methyl-1,5-diphenylpyrazolesh). . ) )
4-(2,2-Dimethylacetyl)-3,5-dimethyl-fi-nitrophenylpyrazoleq]).
Utilizing methylene chloride as solvent in the reactiomof . . . ) .
with phenylhydrazine, the pyrazolh was preferentially Utilizing N,N-dimethylformamide as solvent in the reaction of

obtained. The product eluted with hexane/methylene chloridé With p-nitrophenylhydrazine, the pyrazdiéwas isolated with
(50:50) and formed a yellow oil to give 73.35 mg (68%plf  19% yield. The product eluted with hexane/methylene chloride
14 nmr (carbon tetrachloride) 2.45 (s, 3H, CH), 6.20 (20:80) and formed orange crystals to give 29.79 mg (19%]) of
(s, 1H, CH), 7.23 (s, 10H, 2xPh); ms m/z (relative intensity): 234MP 160-163 °C; ir (potassium bromide)C=0 1648, NQ 1341

(100) (M), 233 (90) (M - H). cmrl; IH nmr (deuteriochloroform) 1.21 (d, 6H, J = 8.0 Hz,
Anal. Calcd. for GgHi4Ny: C, 82.05; H, 5.98; N, 11.96. 2XCHg), 2.50 (s, 3H, CH), 2.65 (s, 3H, Ch), 3.22 (m, 1H, J =
Found: C, 82.03: H, 5.97; N, 12.01. 8.0 Hz, CH), 7.60 - 8.40 (AABB’, 4H, J = 7.8 Hz, Ph); ms m/z

) (relative intensity): 287 (3) (¥), 244 (100) [M - CH(CHy),,
4-Benzoyl-3-methyl-1,5-diphenylpyrazolggh). 198 (39) [MF - CH(CHg), — NO,).

Utilizing N,N-dimethylformamide as solvent in the reaction of Anal Calcd. for GsH7N3O3: C, 62.71; N, 14.63; H, 5.92.
4 with phenylhydrazine, the pyrazal&hwas isolated with 39% Found: C, 62.69; N, 14.60; H, 5.90.
yield. The product eluted w_|th hgxane/methylene Ch'°”de4-AcetyI-5-(diphenyImethyl)-3-methylpyrazol@r{).
(40:60) and formed a yellow oil to give 60.79 mg (39%) 5if;
ir (neat):v C=0 1661 cni; 1H nmr (carbon tetrachloride):2.22 Utilizing tetrahydrofuran as solvent in the reactionlofith
(s, 3H, CH), 7.03 - 7.89 (m, 15H, 3xPh); ms m/z (relative hydrazine hydrate, the pyrazole was preferentially obtained.
intensity): 338 (80) (M), 337 (100) (M - H), 261 (40) The product eluted with methanol/methylene chloride (1:10) and

(M* - Ph). formed colorless crystals to give 64.81 mg (69%)7nf mp
Anal. Calcd. for GgH1gN,O: C, 81.65; H, 5.32; N, 4.14. 240-5 °C; ir(potassium bromidey:NH 3221, C=0 1655 crk
Found: C, 81.62; H, 5.32; N, 4.12. 1H nmr (deuteriochloroform)d 2.34 (s, 3H, CH), 2.50
. _ (s, 3H, CHy), 6.23 (s, 1H, CH), 7.03 - 7.45 (m, 10H, 2xPh); ms
5-Diphenylmethyl-3-methyl-J-nitrophenylpyrazoled). miz (relative intensity): 290 (68) (Y, 275 (45) (M - CHz), 199

Utilizing methylene chloride as solvent in the reactionlof (98) (M* - CH,Ph), 165 (100) (GHg").
with p-nitrophenylhydrazine, the pyrazof was preferentially Anal. Calcd. for GgH1gN,O: C, 78.62; N, 9.65; H, 6.20.
obtained. The product eluted with hexane/methylene chloridéound: C, 78.69; N, 9.67; H, 6.18.
(10:90) and formed a orange oil to give 56.48 mg (47%);df ; .
(neat):v NO, 1338 cm!; IH nmr (deuteriochloroform)s 2.31 3,5-Dimethyl-4-(2,2-diphenylacetyl)-pyrazolgn.
(s, 3H, CH), 5.43 (s, 1H, CH), 5.84 (s, 1H, CH), 7.03 - 8.41 Utilizing methanol as solvent in the reaction biwith
(m, 14H, 3xPh); ms m/z (relative intensity): 369 (100}M292  hydrazine hydrate, the pyrazdi@ was preferentially obtained.
(18) (M* - Ph), 165 (25) (gHg). The product eluted with methanol/methylene chloride (3:10) and
Anal. Calcd. for GaH1gN3Oo: C, 74.79; H, 5.14; N, 11.38. formed colorless crystals to give 58.56 mg (62%)nf mp
Found: C, 74.73; H, 5.12; N, 11.35. 164-166 °C: iv (potassium bromide):NH 3193, C=0 1654
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cmrl; 1H nmr (deuteriochloroform)s 2.41 (s, 6H, 2xCh), 5.64  formed a colorless oil to give 53.45 mg (58%)qf ir (neat):v
(s, 1H, CH), 7.25 (s, 10H, 2xPh); ms m/z (relative intensity): 2900NH 3167, C=0 1668 cr¥ 1H nmr (deuteriochloroform)5 2.03

(1) (M*), 123 (100) [M - CH(Ph)]. (s, 3H, CH), 2.25 (s, 3H, CH), 7.44 (s, 5H, Ph); ms m/z (relative
Anal. Calcd. for GgHqgN,O: C, 78.62; N, 9.65; H, 6.20. intensity) 200 (35) (M), 185 (100) (M - CHj).
Found: C, 78.60; N, 9.67; H, 6.22. Anal. Calcd. for GoH1,N,0: C, 72.0; H, 6.0; N, 14.0. Found:

C, 72.08; H, 5.95; N, 13.92.

4-Acetyl-5-(1-phenylethyl)-3-methylpyrazol&d). 4-Benzoyl-3.5-dimethylpyrazolég).

Utilizing N,N-dimethylformamide as solvent in the reaction of o ) ] )
2 with hydrazine hydrate, the pyrazofe was preferentially Utilizing tetrahydrofuran as solvent in the reaction4akith
obtained. The product eluted with methanol/methylene chloriddydrazine hydrate, the pyrazdlg was isolated with 17% yield.
(110) and formed C0|0r|ess Crystals to give 60.9 mg (64%@)]0]‘ The product eluted with methanol/methylene chloride (2100)
mp 171-175 °C; ir (potassium bromide)NH 3170, C=0 1628 and formed a colorless oil to give 15.66 mg (17%)paf ir
cmrl; IH nmr (deuteriochloroform)d 1.64 (d, 3H, J = 8.0 (neat):v NH 3359, C=0 1637 cr¥; H nmr (deuterio-
Hz, CHy), 2.35 (s, 3H, Ch), 2.55 (s, 3H, Ch), 4.81 (g, 1H, J = chloroform):d 2.25 (s, 6H, 2xCh), 7.40 - 7.80 (m, 5H, Ph); ms
8.0 Hz, CH), 7.23 (s, 5H, Ph). ms m/z (relative intensity): 228M/z (relative intensity): 200 (60) (M, 199 (100) (M - H), 123
(64) (M*), 213 (82) (M - CHg), 169 (50) (G;N,Hg*), 137 (100)  (90) (M* - Ph).
(M* - CH,Ph); uvAméax. (ethanol) nm 248 and 243. Anal. Calcd. for GoH1,N,0: C, 72.0; H, 6.0; N, 14.0. Found:

Anal. éalcd. for G4H1eNoO: C, 73.68; N, 12.28; H, 7.01. C, 71.98; H, 6.09; N, 13.99.
Found: C, 73.65; N, 12.31; H, 6.69.

3,5-Dimethyl-4-(2-phenyl-2-methylacetyl)-pyrazokoy.

N-Methyl-1,1-diphenylacetamidé.1i).

The compound was obtained in the reactiot wfith p-nitro-
Utilizing methanol as solvent in the reaction Dfwith phenylhydrazine. The product eluted with hexane/methylene
hydrazine hydrate, the pyrazd® was preferentially obtained. chloride (20:80) and formed colorless crystals, mp 167-168 °C; ir
The product eluted with methanol/methylene chloride (3:10) angpotassium bromide)v NH 3280, C=0 1640 cri; H nmr
formed colorless oil to give 42.80 mg (46%)5x, ir (neat):v  (deuteriochloroform)d 2.75 (d, 3H, J = 4.0 Hz, NG} 4.90
NH 3190, C=0 1654 crk *H nmr (deuteriochloroformp 1.53 (s, 1H, CH), 6.10 (1H, |, NH), 7.30 (s, 10H, Ph); ms m/z (relative
(d, 3H, J = 8.0 Hz, Clj, 2.54 (s, 6H, 2xCh), 4.31 (4, 1H, J = intensity): 225 (5) (M), 168 (100) (M - CONCH).
8.0 Hz, CH), 7.20 - 7.45 (m, 5H, Ph); ms m/z (relative intensity): )
228 (3) (M), 123 (100) [M - CH(CHg)Ph]. N-Methyl-1-phenyl-1-methylacetamidél).
Anal. Calcd. for G4H1gN2O: C, 73.68; N, 12.28; H, 7.01.  The compound was obtained in the reactior efith methyl-
Found: C, 73.64; N, 12.26; H, 7.00. hydrazine. The product eluted with hexane/methylene chloride
4-Acetyl-5-(1-methylethyl)-3-methylpyrazol ). (60:40) and formed a yellow oil; ir (nea):NH 3369, C=0 1656

Utilizing N.Nedimethif id I in th ior8of cnrl; I1H nmr (carbon tetrachloride):1.56 (d, 3H, J = 8.0 Hz, Gjj{
tiizing N,N-dimethylformamide as solvent in the reactior8of  , g4 (d, 3H, J = 4.8 Hz, NG} 3.62 (q, 1H, J = 8.0 Hz, CH);

with hydrazine hydrate, the pyrazdlpwas preferentially obtained. 23-7.60 (m, 5H, Ph); ms m/z (relative intensity): 163 (14))(M

The product eluted with methanol/methylene chloride (1:10) an

formed a colorless crystals to give 70.72 mg (78%)ppmp 63-65 06 (100) (M- CONCHy), 105 (77) [CH(CH)PH], 91 (90)
°C; ir (potassium bromidey NH 3187, C=0 1660 crfy IH nmr (CHPIT).

(deuteriochloroform) 1.36 (d, 6H, J = 8.0 Hz, 2xGH 2.40 (s, 3H,  1,1-Dimethyl-4-(methylamino)-3-penten-2-orip).

CHa), 2.55 (s, 3H, Ch), 3.62 (m, 1H, J = 8.0 Hz, CH); ms m/z . . . .
(relative intensity): 166 (32) (1), 151 (100) (M - CHy), 123 (36) The compound was obtained in the reaction3ofith

[M* - CH(CHy),]; uv Amax. (ethanol) nm 248. hydrazine hydrate. The product eluted with hexane/methylene
Anal. Calcd. for GH;4,N,0: C, 65.06; N, 16.87; H, 8.43. chloride (20:80) and formed a yellow offH nmr (carbon
Found: C, 65.02: N, 16.84: H, 8.46. tetrachloride):d 1.15 (d, 6H, J = 7.8 Hz, 2xC§j, 1.90
) ) (s, 3H, CHy), 2.95 (d, 3H, J = 4.0 Hz, NG} 3.60 (m, 1H, J =
3,5-Dimethyl-4-(2,2-dimethylacetyl)-pyrazolgr). 7.8 Hz, CH); 6.05 (s,1H, CH); ms m/z (relative intensity): 141

Utilizing methanol as solvent in the reaction dfwith (14) (M%), 98 (100) [MF - CH(CHy),l.
hydrazine hydrate, the pyrazdp was isolated with 27% vyield.
The product eluted with methanol/methylene chloride (2:10) an
formed a colorless oil to give 24.47 mg (27%)ppf ir (neat):v 1-Methyl-1-phenyl-4-(methylamino)-3-penten-2-obedg).
NH 3200, C=0 1654 criy H nmr (deuteriochloroform)® 1.23

(Jj/lass Spectral Data of Compound Obtained in Low Yield.

(d, 6H, J = 8.0 Hz, 2xCh}, 2.55 (s, 6H, 2xCh), 3.21 (m, 1H, J = Ms m/z (relative intensity): 203 (7) (M, 98 (100)
8.0 Hz, CH); ms m/z (relative intensity): 166 (1)%(\M123 (100) (M* - COPh).
[M* - CH(CHg),]; uv Amax (ethanol) nm 246. N,N-Dimethyl-1,1-diphenylethanond).
Anal. Calcd. for GH14N,0: C, 65.06; N, 16.87; H, 8.43.
Found: C, 65.03; N, 16.86; H, 8.40. Ms m/z (relative intensity): 239 (32) (M, 167 (72)

[*CH(Ph)], 165 (32), 72 (100) [(Ck,N-C=0"].
5-(1,1-Diphenyl-methyl)-1,3-dimethylpyrazoléd).

4-Acetyl-3-methyl-5-phenylpyrazol&d ).

Utilizing tetrahydrofuran as solvent in the reactiondofvith
hydrazine hydrate, the pyrazofe was preferentially obtained. Ms m/z (relative intensity): 262 (100) (W, 247 (45)
The product eluted with methanol/methylene chloride (1:100) and@M™* - CHg), 185 (87)(M - Ph), 165 (32) (gHg™).
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3-(1,1-Diphenyl-methyl)-1,5-dimethylpyrazol&3a).

Ms m/z (relative intensity): 262 (73) (W 261 (100) (M - H),
247 (36) (M - CHy), 165 (73) (G3Hg").

4-Acetyl-5-(1,1-diphenyl-methyl)-1,3-dimethylpyrazolésy.

Ms m/z (relative intensity): 304 (50) (M, 289 (18)
(M* - CHg), 213 (100) (M - CH,Ph), 165 (27) (§Hg").

5-(1-Phenyl-ethyl)-1,3-dimethylpyrazolék).

Ms m/z (relative intensity): 200 (36) (M, 185 (100)
(M* - CHy).

3-(1-Phenyl-ethyl)-1,5-dimethylpyrazol&3b).

Ms m/z (relative intensity): 200 (64) (M, 185 (100)
(M* - CHy), 144 (27) (m/z= 185 - C4CN), 77 (32) (PH).

4-Acetyl-3-(1-phenylethyl)-1,5-dimethylpyrazolg&4b).

Ms m/z (relative intensity): 242 (100) (W, 227 (55)
(M* - CHg), 212 (45) (M - 2xCHg), 151 (64) (M - CH,Ph), 137
(82) (M* - COPh).

5-(1-Methyl-ethyl)-1,3-dimethylpyrazolég).

Ms m/z (relative intensity): 138 (32) (M, 123 (100)
(M* - CHy).

4-Acetyl-3-(1-methylethyl)-1,5-dimethylpyrazol@4q).

Ms m/z (relative intensity): 180 (49) (W, 165 (100)
(M* - CHg), 137 (93) [M - CH(CH),).

3-(1-Phenyl-ethyl)-5-methyl-1-phenylpyrazolE3().

Ms m/z (relative intensity): 262 (100) (W, 247 (98)
(M* - CHy), 232 (45) (M - 2xCHg), 118 (45) (CHCNPHY), 77
(72) (PH).
3-(1-Methyl-ethyl)-5-methyl-1-phenylpyrazol&3g).

Ms m/z (relative intensity): 200 (41) (M, 185 (100)
(M* - CHy), 77 (32) (Ph).
4-Acetyl-5-(1-methyl-ethyl)-3-methyl-1-phenylpyrazolégy.

Ms m/z (relative intensity): 242 (36) (M, 227 (100)
(M* - CHy), 77 (27) (Ph).
3-(1-Methylethyl)-5-methyl-Is-nitrophenylpyrazolel(3l).

Utilizing benzene as solvent in the reactiorBafith p-nitro-
phenylhydrazine, the pyrazal&l was formed with 11% of yield.

Ms m/z (relative intensity): 245 (41) ()1 230 (100) (M - CHy),
184 (55) (M - CH3 - NOy).

4-Acetyl-5-(1-methylethyl)-3-methyl-1-p-nitrophenylpyrazofé) (

Utilizing N,N-dimethylformamide as solvent in the reaction
of 3 with p-nitrophenylhydrazine, the pyrazofé¢ was formed
with 20% of yield. Ms m/z (relative intensity): 287 (24) {M
286 (18) (M - H), 272 (100) (M - CHj3), 226 (36)
(M* - CHz - NOy).

5-(1,1-Diphenylmethyl)-3-methylpyrazolérf).

Ms m/z (relative intensity): 248 (82) (W 247 (28) (M - H),
165 (100) (G3Hg™).

5-(1-Phenyl-ethyl)-3-methylpyrazoléd).

Ms m/z (relative intensity): 186 (68) (M, 171 (100)
(M* - CHy), 77 (45) (Ph).

G. Negri and C. Kascheres
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5-(1-Methylethyl)-3-methylpyrazolep).

Ms m/z (relative intensity): 124 (30) (M, 109 (100)
(M*- CHg).

4-Benzoyl-3,5-dimethyl-I-nitrophenylpyrazolegm).
Ms m/z (relative intensity): 321 (60) ()1 320 (100) (M - H).
3-Methyl-5-phenyl-1p-nitrophenylpyrazolegm).

Ms m/z (relative intensity): 279 (100) ¢y 278 (50) (M - H),
232 (30) (M - H— NOy).

4-Acetyl-3-methyl-5-phenyl-p-nitro-phenylpyrazoleqm).

Ms m/z (relative intensity): 321 (40) (W 320 (20) (M - H),
306 (100) (M - CHy), 260 (50) (M - CH3;— NO,).

4-Benzoyl-1,3-dimethyl-5-phenylpyrazol&5d).

Ms m/z (relative intensity): 276 (60) (W 275 (100) (M - H),
199 (60) (M - Ph), 77 (20) (Ph.

4-Benzoyl-3-methyl-5-phenylpyrazol&5g).

Ms m/z (relative intensity): 262 (64) ) 261 (100) (M - H),
185 (50) (M - Ph), 77 (30) (Ph.

N-Methylbenzamidel(1q).

The compoundllq was obtained in the reaction éfwith
hydrazine and formed colorless crystals, mp 65-70 °C; ir
(potassium bromide)v NH 3324, C=0 1633 cry; 1H nmr
(deuteriochloroform)? 3.0 (d, 3H, J = 4.8 Hz, C§), 6.5
(1H, 1, NH), 7.2 -7.8 (m, 5H, Ph); MS m/z (relative intensity): 135
(27) (M), 134 (41) (M - H), 105 (86) (COPY), 77 (100) (PH).

Reaction ofi—Acylenaminoketoné&8with Methylhydrazine and
Phenylhydrazine.

The reactions ofoa—acylenaminoketonel8 (25 mg,
0.12-mmol) with methylhydrazine and phenylhydrazine
(0.5 mmol) were carried out in the same five solvents and the
reaction mixtures were submitted to gas chromatography/mass
spectrometry analyses.

4-Acetyl-1,3,5-trimethylpyrazolel©@a).

This product was principally obtained using methylhydrazine
as nucleophile. Ms m/z (relative intensity): 152 (27)*\ML37
(100) (M* - CHy).

1,3,5-Trimethylpyrazole20a).

This product was principally obtained using methylhydrazine
and methanol as solvent. Ms m/z (relative intensity): 110 (100)
(M+), 109 (98) (M - H), 95 (32) (M - CHy).

N-t-ButylacetamideZ1).

MS m/z (relative intensity): 115 (15) (M, 100 (15)
(M* - CHjy), 58 (100) (NHCOCH,").

4-(t-Butylamino)-3-penten-2-on&y).

Ms m/z (relative intensity): 155 (23) (M, 140 (14)
(M* - CHg), 84 (100) (GOHg*).

4-Acetyl-3,5-dimethyl-1-phenylpyrazolégb).

Ms m/z (relative intensity): 214 (37) (M, 199 (100)
(M* - CHy).
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