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Absiraci: A new, one-poi preparation of 3(5)-substiiuied-1H-pyrazole is described thai empioys
Homer-Emmons reaction of aldehydes with dianion of novel phosphonate 1 and proceeds through
cyclization of N-sodium salt of o,3-unsaturated tosylhydrazones 2. © 1998 Elsevier Scicnce Ltd. All rights reserved.

In the plethora of existing methodologies for the synthesis of pyrazole derivatives, a vast majority relies
on the condensation of hydrazine with 1,3-difunctional compounds.! The appealing generality of this method
is somewhat vitiated by the severe reaction conditions or the multistep sequence usually required to access the

starting material. In the case of 3(5)-substituted pyrazole. reaction of 5-metalled-Ni-nrotected nvrazoles with
ring matenal, in the ¢ase of 3{0)-sudstituted pyrazole, reaction of d-metalied-iN-protecied pyrazoles wit

alactranhilan ramrasants am attrastiva altarmativa 2 daanite the ninavaidable ceanence of nrotection-denrotection
EiCCIropniies represents an attractive alternative,= Gespite tne unavoiGac:e sequendce o proteiion=-aeproieciuin
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esters3 is appreciable for its synthetic efficacy, notwithstanding the limits implicit in the use of a strongly

basic reagent.
In this Letter, we describe a novel, one-pot synthesis of 3(5)-substituted pyrazoles from aldehydes and
diethoxyphosphorylacetaldehyde tosylhydrazone 1 which should validly complement the known

methodologies.
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yellow suspension of the corresponding dianion, which underwent Horner-Emmons reaction at rc
temperature with a variety of aldehydes to afford the N-sodium salt of o,B-unsaturated tosylhydrazones 2.
Importantly, the electron withdrawing character of diethoxyphosphoryl group is essential to impart an
unusual thermal stability to tosylhydrazone dianion. Thus, Shapiro decomposition? was not observed at 0°C,
1h in THF, and proceeded only very partially at room temperature (5% after 3 h).

Cyclization of 2 with release of sodium p-toluenesulphinate was observed to occur upon setting the

reaction mixture to reflux, ultimately producing the title pyrazoles 3 in good yield.8
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Table: Synthesis of 3(5)-Substituted Pyrazoles by Reaction of the Dianion of 1 with Aldehydes

Rxn time (h)

3(5)-Substituted

Parent aldehyde? 151/ 20d sgepa oyrazole10 Yield® (%)  mp (°C)
H
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@ 15t giep and 2 step (see text) were conducted in THF at room and reflux (65 °C) temperature, respectively. b 1solated yield.
€ Crystall. from acetone. d Crystall. from n-hexane. € Crystall. from EtOAc/n-hexane. J Crystall. from EtOAc. 8 Run in
DMF, using 1.1 equiv. of 1 and 3.2 equiv. of NaH. h Crystall. from EtOH.
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From the summary of exampies presenied in the Table, the m d appears to be quite general. Th
reaction conditions ieave a number of functional groups unscathed, and can be successfuily appiied to

enolizable as well as unsaturated or aromatic aldehydes.
Two further examples anticipate the applicability of the present methodology to the concise synthesis
of polysubstituted pyrazoles, and emphasizes the convergence and generality of the route.

Q  NNHTs 1) 2 equiv NaH, THF0°Ctort. Brﬁ H
p i 2) 4-bromobenzaldehyde r.t. to reflux

\ N SN\ A
/ AN

OEt
R Ri

R:Me, R:H 80% yield
mp 133-134 °C (from EtOAc / n-hexane)

R:H, R :Me

In summary, by utilising the novel, bifunctional phosphonate 1 we have developed a new, one-pot route
to 3(5)-substituted-1H-pyrazoles from aldehydes which stands as the first example of this kind of
transformation. The tolerance towards various functional groups and the operational simplicity of the
methodology make it a practical and efficient method for the synthesis of pyrazoles.

(65% in mineral oil, 0.165 g, 44
(0.750 g, 2.2 mmal) in the same

Xepresentative procedure. To a

solvent (4.0 mL) was added over five minutes at 0-5°C. After stirrmg for 30 min, the resultmg yellow
d 5

P . el —_ P oS SR I [ . Y 4
suspension was treated with a THF solution (3.0 mL) of the aldehyde (1.
o)

the indicated time (see Table, 15! step) at room temperature before bringing the mixture to reflux. Afier
completion of the cyclization step (see Table, 274 step), the reaction mixture was poured into 5% a

NaH;POj4 and extracted with EtOAc. The crude product was then purified by chromatography on silica gel.
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4, A mixture of diethoxyphosphorylacetaldehyde diethyl acetal (11.30 mL, 46.8 mmol) and p-
toluenesulphonhydrazide (8.27 g, 44.4 mmol) in 0.1 M hydrochloric acid (20 mL.) was vigorously stirred

at 63-65°C (internal temperature) for 2 hours. Upon cooling to room temperature, a solid precipitated in
crops. After filtering, washing with water (25 mL) and diethy! ether (2 x 25 mL ) the resulting white solid
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was dried under reduced pressure for 20 hours to give 12.1-13.0 g (78-85% yield) of
Ji DAPAPY gy Sapapily InUEy DUGTIUIFINS I NG RN R R | SR ~ I . Py g PR f pry
agieumnoXypnospnoryiacetaiaenya€ 10syinydarazone 1 (7o, 5 mixture of anti /.3yn isom Crs, 1asi

isomerization was observed in CDCl3 and on silica gel), mp 105-106°C. lH-NMR (MeOD, 300 MHz):
d 7.76 (2H, brd, J=8.1 Hz), 7.38 (2H, d, J=8.1 Hz), 7.13 (1H, brq, J=6.3 Hz), 6.90 (4H, quint., }=6.9
Hz), 2.84 (2H, dd, J=21.8, 6.3 Hz), 2.42 (3H, s), 1.20 (6H, t, J=6.9 Hz). Anal. Calcd for
C13H2)N20OsPS: C 4482 H 6.08, N 8.04, P 8.89, S 9.20. Found C 4495, H 6.14, N 8.04, P 901, §
9.17.

Alternatively, diethoxyphosphorylacetaldehyde diethyl acetal can be prepared from bromoacetaldehyde

diethyl acetal according to Nagata, W.; Wakabayashi, T.; Hayase, Y. Org. Synth. Coll. Vol. 6, 1988, 448-
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revealed no pyrazole formation under the condmon described.
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