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ABSTRACT: A novel and efficient redox reaction was developed react
5-amino-H-pyrazole-4-carbaldehyde with sodium nitrite (NalNOn an acidic
solution (HCI/MeOH) to generate 5-amino-4-nitros@xple,
pyrazole-4-carbaldehyde, or diazenylpyrazole seielgt The results showed that
5-amino-4-nitrosopyrazoles were formed as the mpjoduct in the diluted acidic
solution € 2 N HCI in MeOH solution) through redox, formylari, and nitrosation
reactions of NaN@ Intriguingly, pyrazole-4-carbaldehyde was the maroduct

under 6 N HCI in MeOH solution.



INTRODUCTION

The pyrazole system is a class of heterocyclic oudss, containing in some
anti-inflammatory drugs and anabolic steroids, \wtattract the attention in medicinal
and pharmaceutical fields. Therefore, development of efficient synthetic noelt
for pharmaceutically active pyrazole derivativesngportant for drug discovery. For
example, substituted 5-amino-4-nitrosopyrazolesaribg nitroso group at the
pyrazolic ring, were designed for the synthesis d&-substituted
imidazo[4,5€]pyrazoles as central nervous system (CNS) depresSaor
pyrazolo[3,4,b]pyrazine as various medical agehts® Moreover, compounds
carrying azomethine functional group (—C=N-), whistknown as Schiff base, have
gained importance in the medicinal and pharmacalutidields** Many
pharmacologically active drugs are in fact deriviedm the pyrazole through
formation of Schiff basé&>*® Moreover, pyrazole-4-carbaldehydes were considered
be one of the versatile intermediates or precurBworghe construction of the central
structure of pyrazoles via Schiff ba<e.

Nitrosation chemistry is an important method in organic synthesis, idicig
nitroso aldol reactionS.[4 + 2]2°[3 + 3] and [2 + 2] cycloaddition¥, and ene
reaction> Many organic and biological chemists have madaifiignt efforts to
combine both the synthetic and mechanistic aspdatitrosation or transnitrosation
in constructing novel pharmacological molecdféS. Recently, sodium nitrite
(NaNO,) in an acidic solution was found to act as anaifie oxidant® to oxidize
hydrocarbons to the corresponding alcdliar acyclic and cyclic secondary alcohols
to ketones and dicarboxylic acitfsHerein, we report a novel and efficient method to

synthesize 5-amino-4-nitrosopyrazole, pyrazole+balaehyde, and diazenylpyrazole

from 5-amino-H-pyrazole-4-carbaldehyde in diffenent concentratioof acidic



solution. In this reaction, we also discovered av rgeformylation reaction for
5-amino-H-pyrazole-4-carbaldehyde, which led to the fornmatio of

5-amino-4-nitrosopyrazole and diazenylpyrazole.

RESULTS AND DISCUSSION

NaNG; in acidic medium, such as acetic acid, methanesualfacid, acetic
anhydride, or trifluoroacetic acid etc., has beeported as an effective oxidizing
agent to generate the active species, includimgsuihium ion (NO) and nitronium
ion (NO,").?®%* The oxidation rates were dependent on the readtamperature,
concentration of the acidic substrate, and theemes of metal ion catalyst3.To
investigate the reactivity of such reactions, weepared a series of
5-amino-H-pyrazole-4-carbaldehydeka—| as the starting materials based on the
reported method 5-Amino-1H-pyrazole-4-carbaldehydia was served as the model
reactant, which was reacted with NaN@ the presence of various equivalent
concentrations (0.5 N, 1.0 N, 2.0 N, 3.0 N, and B)0of HCI in a THF/MeOH
solution. The new procedure was involved in the attreent of
5-amino-H-pyrazole-4-carbaldehyd&a with ~3.0 equivalent oNaNQO, at room
temperature in THF/MeOH solution containing differequivalent concentrations of
HCl aqueous solution. According to the results ghow Table 1, the
5-amino-4-nitrosopyrazol@a could be formed as the major product with a trace
amount of pyrazole-4-carbaldehy8a or diazenylpyrazolda under the< 2N acidic
condition once the redox reaction time was proldnigemore than 11 h (Entries 1-3,
Table 1). When the HCI concentration was increag@d3 N and 6 N, the
dediazonation product pyrazole-4-carbaldehydevas obtained as the major product
(Entries 4-5, Table 1). In a further control expent under 6 N HCI/THF/MeOH,

the reduction reaction was performed with bubblig or N, under atmospheric



pressure. We found that both, lAnd N were unbeneficial for the redox reaction
(Entries 6 and 7, Tablel). Particularly, when thaction time was prolonged to more
than 16 h, the reactaba was recovered in 41% undeg Bkmospheric pressure (Entry
7, Tablel). On the other hand, when the same oeagias carried out in the 9 N
HCI/MeOH, the reaction produced carbaldehyfeand diazenylpyrazolda with
27% and 36% yield, respectively, without detectabteosation producRa (Entry 8,
Table 1)

Table 1 Nitrosation of 5-amino-1,3-diphenyHtpyrazole-4-carbaldehydga with

sodium nitrite (NaN@ in different concentrations of Hgd, and various organic

acids.
0 Ph
H H H T\ \N!“
H2N>{O LOZ> HoN N=0 . H>_§O . HoN N=N bh
- HCI (aq)/MeOH N - —
Ph—N. App (ag)/Me Ph r\?\N_/LPh Ph—N. Z~ph Ph_l\?\:/S\Ph
1a 2a 3a 4a
. . R.T.

Entry Acid medium pH pKa o 2a (%) 3a (%) 4a (%)
1 0.5 N HClaq) <1 -8 48 56 a 20
2 1.0 N HClag) <1 -8 24 81 9 4
3 2.0 N HClaq) <1 -8 11 86 12 a
4 3.0 N HClag) <1 -8 5 43 52 a
5 6.0 N HClaq) <1 -8 3 2 88 2
6 6.0 N HClyq) bubble N <1 -8 3 9 52 5
7 6.0 N HClyq) bubble H <1 -8 >16 29 12 a
8 9.0 N HClag) <1 -8 2 a 27 36
9 Methanesulfonic acid/THF -1.3 -1.9 3 8 52 9

Methanesulfonic
10 -0.93 -1.9 3 14 69 8

acid/ THF/MeOH



11 Trifluoroacetic acid/THF 030 030 17 ?&- 2 18

12 Trifluoroacetic acid/THF/MeOHO0.84 0.30 17 & -2 17
13 Formic acid/THF 063 375 17 *%- & 2
14 Formic acid/THF/MeOH 1.2 375 17 *- & 2
15 Acetic acid/THF 063 476 17 &- @ S
16 Acetic acid/THF/MeOH 1.2 476 17 ? - 2 2

aNon-detectable

To further investigate the effect of acidity, weudied the reactions under
various organic acids, including acetic acid, farmacid, methanesulfonic acid, and
trifluoroacetic acid in protic or aprotic solverds room temperature (Entries 9-16,
Table 1).Several experimental observations are worthy dsous. Firstly, we found
that the relative nitrosation reaction, formylaticand dimerization did not occur
under weak organic acids such as formic acid (pKa75) and acetic acid (pKa =
4.76) (Entries 13-16, Table 1). Secondly, understhenger trifluoroacetic acid (pKa
= 0.30), a low isolated yield (<18%) of dimer protiiwas observed, which showed
that the nitrosation reaction and formylation weskghtly initiated and the
dimerization was enhanced (Entries 11-12, Table Unexpected, most of the
starting materialla was recovered. Thirdly, when the strong metharhesial acid
(pKa = -0.19) was used, the 5-amind-fiyrazole-4-carbaldehydea was found to be
completely consumed and converted to the correspgnd products
5-amino-4-nitrosopyrazola, pyrazole-4-carbaldehydgs, and diazenylpyrazoléa
(Entries 9-10, Table 1). Moreover, pyrazole-4-chlilayde 3a was formed as the
major product (52% and 69%). We also found that phetic solvent system
(THF/MeOH) seemed to facilitate the formation ofgmole-4-carbaldehydgain the

methanesulfonic acid system (69%).



The structures of all the products were fully cteazed by spectroscopic
methods as described below. The diazenylpyradakhows a singlet peak &t.0.20
ppm for its 4-formyl functional group (-CH=0GH NMR and at a peak @t186.14
ppm in*C NMR spectrum. It also presented two characteriisorptions peaks at
3279 cm*for the stretching of the Nfgroup and at 1627 crifor the stretching of
the —CH=0 group in IR spectrum. As a result, weelvel that diazenylpyrazoka is
generated from the reaction of starting material
5-amino-H-pyrazole-4-carbaldehydds with 5-amino-4-nitrosopyrazole produza.
Moreover, the structure of compounda was further confirmed by X-ray
crystallographic analyses and the result of simgystal X-ray diffraction study

(ORTEP) is presented in Figure 1.

Figure 1. The ORTEP diagram of diazenylpyrazdi(CCDC No. 1903694).

5-Amino-4-nitrosopyrazole derivative8 and central building precursors are
functionally important in biologically active maials? as well as in chelating and
extracting ligands for transition metal iofisFollowing the above experimental

results, we explored of the reliable synthetic pthoe for
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5-amino-4-nitrosopyrazoleg in the 2 N HCI/MeOH solution. To demonstrate the
practical usefulness of the new methodology, 5-ariii-pyrazole-4-carbaldehydes
la—j bearing varioudN-1 substituents, including-, m-, p-Me-Ph, o-, m-, p-CI-Ph,
p-Br-Ph, andp-OMe-Ph, were treated with NaNGat room temperature in 2 N
HCI/MeOH solution. The redox reaction also tookcelasmoothly to generate the
corresponding 5-amino-4-nitrosopyrazol2a- with 73-91% vyields as the major
products and pyrazole-4-carbaldehy@a as minor products with <14% vyields
(Entries 1-11, Table 2). Introduction of a methykhloro group at thertho-position

of the pyrazolic moiety of compourith andle seemed to afford lower conversions
yields @b, 78% yield and?e, 74% vyield). Other substitutions at tpara-position
ofpyrazolic ring with electron-donating groups, lswes methyl, chloro, bromo, and
methoxy electron-withdrawing groups appeared toifdiiis conversion systen2d,
87% vyield;2g, 83% vyield;2h, 91% vyield;2i, 88% yield). With the optimized reaction
conditions in hand, the 5-aminddipyrazole-4-carbaldehydes  with
electron-withdrawing groups includingg-CN-Ph and p-NO.-Ph scope of the
substrates were then examined under the same iomsdiUnfortunately, no targeted

products were obtained.

Subsequently, we further screened 5-amiHepyrazole-4-carbaldehydel—|
with p-Me-Ph, p-CI-Ph, orp-OMe-Ph groups on the C-3 position of pyrazoligrin
The results revealed that therresponding 5-amino-4-nitrosopyrazos! were the
major productsvith 71%, 73%, and 74% vyields, respectively (Estli@—14, Table 2).
The minor pyrazole-4-carbaldehydeé3a- were obtained with < 14% vyields
(calculated fromH-NMR spectra). According to the spectra, compoRdgresented
two characteristic absorptions peaks at 3278 ton the stretching of the NHgroup

and at 1630 chifor the stretching of the —N=0 group in IR spectr®m the other



hands, the structure of compou2diwasfurther confirmed by X-ray crystallographic
analyses and the result of single-crystal X-rajralition study (ORTEP) is presented
in Figure 2.

Table 2 The study results of Nitrosation of
5-amino-1,3-diphenylHi-pyrazole-4-carbaldehydelsa—m with sodium nitrite in 2N

HCl(aqf THF/MeOH.

H H
HZN{O NaNO, . H2N>:SN: ° . H){O
Ar1_N\N/ » 2 N HCI (aq)/MeOH AN, Pp 2 Ar1_N‘N/ a2
1a-m 2a-m. Major product 3a-m. Minor product
Entry Sarting rlnaterials‘ta—l 2 28l (%) 3ad (%)
No Ar Ar
1 la Ph Ph 2a 86 3a 12
2 1b  o-Me-Ph Ph 2b 78 3b 6
3 1c  m-Me-Ph Ph 2c 83 3c 10
4 1d p-Me-Ph Ph 2d 87 3d 7
5 le 0-Cl-Ph Ph 2e 74 3e 14
6 1f m-Cl-Ph Ph 2f 73 3f 11
7 19 p-Cl-Ph Ph 29 83 39 13
8 1h p-Br-Ph Ph 2h 91 3h 3
9 1i  p-OMe-Ph Ph 2i 88 3i 9
10 1j Ph p-Me-Ph 2 71 3 10
11 1k Ph p-Cl-Ph 2k 73 3k 9
12 1l Ph p-OMe-Ph 2| 74 3l 8

%lsolated yield.
P Determined byH-NMR.



Figure 2. The ORTEP diagram of

5-Amino-4-nitroso-1-(4-methylphenyl)-3-phenylpyrég@d (CCDC No. 1903691).

Interestingly, we explored a series of 5-amimt{dyrazole-4-carbaldehydes
la—k with NaNG (~6.0 equiv) at room temperature in 6N HGMeOH solution.
Reactants 1a—k were tolerated under above reaction conditionsjingi the
deamination pyrazole-4-carbaldehyde produgtsk as the major products with
74-91% yields (Table 3). However, the expected  ycty
5-amino-4-nitrosopyrazole® were not obtained. On the other hand, trace atmiun
diazenylpyrazolest (< 9% yields) were observed and characterizedhasmninor

products.

Based on the results, both electron-donatitg—q, and 1i) and halogen
substituents Ie-h) were well tolerated to give pyrazole-4-carbaldéhyproducts
3a—h with better yields (Table 3). A broad range of stithent groups with diverse
steric and electronic properties-(m-, and,p-Me, o-, m-, and,p-Cl, Br, and OMe)
was compatible with this versatile functionalizedansformations. All of
pyrazole-4-carbaldehyd@a—h were also fully characterized by spectroscopic wath
For example, compoungh possessed one two peaks &.52 ppm for pyrazole ring
and ats 10.03 ppm for formyl group iflH NMR and ats 185.12 ppm for formyl

carbon H-C=0 i*C NMR spectrum. The IR absorptions3af showed singlet peaks

-9-



at 1673 crrfor the stretching of the O=C—H group. The formigiatof selectively
sole main products seemed to be related to the mimmfuNaNQ used and the

concentration of aqueous HCI/MeOH solution employed

In addition, 5-amino-H-pyrazole-4-carbaldehyde$j— substrates containing
p-Me-Ph,p-CI-Ph, orp-OMe-Ph groups on the C-3 position of pyrazolic etpwere
subjected to the above reaction conditions to predithe corresponding
pyrazole-4-carbaldehyde produ®sd with 74%, 79%, and 81% yields, respectively
(Entries 10-11, Table 3). For all the cases abtwe,nitrosation reactions did not
occur and no 5-amino-1,3-diaryl-4-nitrosb-pyrazoles2 were detected b{H-NMR
spectra. A trace amount of diazenylpyrazalgs 6% yield) was also detected, which
could be produced from 5-aminétipyrazole-4-carbaldehyddsafter reaction with
pyrazole-4-carbaldehyd® equivalents. However, we did not carry out futher
investigations because of insufficient amount oimpounds 4b—k, except for
compound4a.

Table 3. Nitrosation of 5-amino-1,3-diphenyHtpyrazole-4-carbaldehydds—| with

sodium nitrite in 6 N HGlqf THF/MeOH.

o Ar?
’ H H 4 \N/N
HQN{O NaNO, H>_§ © N N=N A
> — +
= 6 N HCI (aq)/MeOH _ =
AI'1—N\N/ A2 (aq)/Me Ar' N\N/ Ar2 Ar1_N>\:/§\Ar2
1a-k 3a-k. Major product 4a-k. minor product
Sarting materialda—k a b
Entry 1 ) 3a (%) da (%)
No Ar Ar
1 la Ph Ph 3a 88 4a -
2 1b o-Me-Ph Ph 3b 82 4b 3
3 1c  mMe-Ph Ph 3c 77 4c 6
4 1d  p-Me-Ph Ph 3d 91 4d -

-10 -



5 le o0-Cl-Ph Ph 3e 84 4e 3

6 1f m-CIl-Ph Ph 3f 82 4f 2
7 19 p-Cl-Ph Ph 39 81 49 4
8 1h p-Br-Ph Ph 3h 83 4h 3
9 1i  p-OMe-Ph Ph 3i 86 4i -
10 1] Ph p-Me-Ph 3] 74 4j 5
11 1k Ph p-Cl-Ph 3k 79 4k -
11 1l Ph p-OMe-Ph  3lI 81 4 -

%lsolated yield.
® Determined byH-NMR.

Based on the current results and our previous tepowe provided a plausible
mechanism of the reaction shown in Scheme 1. Idiflneed< 2 N HCI/THF/MeOH
acid solution Path A in Scheme 1), NaNfOwas rapidly oxidized and transferred to
NO" as the oxidant 5-Amino-1H-pyrazole-4-carbaldehyde initially reacted with
NO" for electron transformation to produce intermesltagt room temperature under
atmospheric pressuré Simultaneously, NOwas also converted to N®y O,. Under
the following oxidation and electron transformatiaeactions, the oxidized
carboxylation took place and subsequtntly formeérinediate6.®” Its exposure to
NaNQG; in the presence of acidic medium could initiate tthecaroxylation and
nitrosation  reaction to generate the correspondingajor product
5-amino-4-nitrosopyrazol€® (Path A in Scheme 1). In the present stiudy, the
carboxylated intermediatéa was synthesized via the reported meffi@hd treated
with NaNG under  the same conditions. The corresponding
5-amino-4-nitrosopyrazol@a was successfully obtained with 76% yield. Thisutes
was consistence with the reported dasmd provided the supporting evidence for the

Path A of proposed mechanism. On the other hand, thexresiction would become
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more tardiness underl N HCI/THF/MeOH condition®ath B in Scheme 1). Part of
5-amino-4-nitrosopyrazol2 was believe to have sufficient reaction time tactewith
the starting material 5-amino-1H-pyrazole-4-carbhigie 1 for coupling dimeric

reaction and to yield trace amount of diazenylpglaproduct.

When 5-amino-H-pyrazole-4-carbaldehydg was treated with NaNOunder
high concentration of acidic medium >( 6N HCI/THF/MeOH)3
pyrazole-5-diazonium chloridéwas generated as the intermediate, as reported ini
previous study Fath Cin Scheme 1§* Notably, the hydro-dediazoniation occurred
with a higher protonic medium to provide the unetpd pyrazole-4-carbaldehyde
product3. This observed phenomenon was consistent withfitfigng from Prof.

Moyano's group?

Intriguingly, pyrazole-4-carbaldehyd&swere firstly reported as
the main product through the novel and efficiemtosereaction in the present study.
In the further control experiment path C, pyrazole-4-carbaldehyda was exposed
to NaNGQG under acidic medium 1 N, 2 N, and 6 N KHglin THF/MeOH solution. No
nitrosation product2a and diazenylpyrazolela were detected after 24 h. This

observation was taken as supportive datgptih C as individual and independent

reaction pathway.
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0
H2N>_§0H NO+H0  pnN  N=0
WS =
Ar-N_ 2~p 2 Ar N\N/ Ar2

NaNO, N N HCO,H
2 N HCI (aq)/ 5 6 2a-n. Major products
THF/MeOH
Path A
H S H .
H2N>_f0 NaNO, N=N 0o reduction i Q
—_— — —_— —
— 6N HCI (aq)/ 1 1-
AN P ~ap THF/MeOH AN AR AN 7 A
Path C
1a-n 7 3a-n. Major products
Path B H
H2N>_f0
HN.  N=O N .
NaNO, - M Ph N\N/ Ph N §‘<
<1 N HCI (aq)/THF/ Ph—N_ ~ 1a
MeOH N~ PR
2a 4a. Slde product

Scheme 1. The plausible mechanism for new redox reaction of
5-amino-H-pyrazole-4-carbaldehyde with sodium nitrite (NalNQunder acidic

medium solution.

CONCLUSIONS

We have successfully developed the one-pot sekectdox reaction by using
5-amino-H-pyrazole-4-carbaldehyde with NaMOnder acidic solution to furnish the
product of 5-amino-4-nitrosopyrazole, pyrazole-#beddehyde, or trace
diazenylpyrazole selectively. Based on our expemialeresults, under mild acidic
solution € 2 N HCI in MeOH solution), 5-amino-4-nitrosopyrdeas formed as the
major product through redox reaction, deformylateord, nitrosation. Furthermore,
5-amino-H-pyrazole-4-carbaldehyde is efficiently converted to diazonium salt by
NaNQG; with highacidic mediumx 6 N HCI/MeOH). Subsequently, the dediazonation

on reducing surfaces happened to afford pyrazalaraldehyde as the sole product.

EXPERIMENTAL SECTION

-13 -



General Procedure All reagents were used as obtained commerciallyreactions
were carried out under argon or nitrogen atmosphack monitored by TLC. Flash
column chromatography was carried out on silica (§80—-400 mesh). Analytical
thin-layer chromatography (TLC) was performed ugingcoated plates (silica gel 60
F-254) purchased from Merck Inc. Flash column clatmgraphy purification was
carried out by gradient elution usinghexane in ethyl acetate (EtOAc) unless
otherwise stated. Infrared (IR) spectra were meakswvith a Bomem Michelson
Series FT-IR spectrometer. The wavenumbers repodex referenced to the
polystyrene absorption at 1601 €mAbsorption intensities are recorded by the
following abbreviations: s, strong; m, medium; weak. All proton and carbon-13
NMR spectra were obtained by a Bruker (400 MHz @@ MHz) and a Bruker (100
MHz or 125 MHz) instrument. Proton and carbon-13 Rildpectra were acquired
using deuterochloroform (CDég}Isolvent. Multiplicities are recorded by the fallimg
abbreviations: s, singlet; d, doublet; t, triplgt; quartet; m, multiplet;), coupling
constant (Hz). ESI-MS analyses were performed oA@plied Biosystems APl 300
mass spectrometer. High-resolution mass spectre webtained from a JEOL
JMS-HX110 mass spectrometer.

Standard procedure for synthesis of 5-amino-4-nitreopyrazole 2a,
pyrazole-4-carbaldehyde 3a, and diazenylpyrazole 4ahe reliable procedure were
involved the treatment of 5-aminddipyrazole-4-carbaldehydea (1.0 equiv.) with
sodium nitrite (NaN@, ~3.0 equiv.) in THF/MeOH (0.5 mL/8.0 mL) or TH8.% mL)

at room temperature. The reaction mixture was ebwlean ice-bath and added with
the different concentration of aqueous hydrochadid (0.5 N, 1.0 N, 2.0 N, 3.0 N,
and 6.0 N, 5.0 mL) or organic acids (1.5 mL) inlthg acetic acid, formic acid,
methanesulfonic acid, and trifluoroacetic acidftirrielg 3h to 48h. The clearly

solution was transferred to the red suspensionc@mpletion of the reaction (TLC),
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the mixture was concentrated under reduced pressutextracted with Ci€l, (20
mL x 2), washed with 5% NaHGJ20 mL x 2), brine (20 mL x 2), and dry over
MgSQ,. The organic layer was concentrated under redpecesisure. Consequently,
the residue was charged onto the column in a IE#&Cl, and the solvent was
allowed to percolate down to the surface of sijgh The column was then eluted
with EtOAch-Hexane (2:8) to isolated 5-amino-4-nitrosopyrazol@a,
pyrazole-4-carbaldehyd#s, and diazenylpyrazel4ain 28—65%, 9—72%, and 4-25%
yields, respectively.

5-Amino-4-nitroso-1,3-diphenyl-pyrazole (2a):crimson solid; mp 208-211 °GH
NMR (CDCl, 400 MHz)s 7.01 (br, 2H, NH), 7.45-7.50 (m, 4H, ArH), 7.53-7.57
(m, 4H, ArH), 8.40-8.42 (m, 2H, ArH}?C NMR (CDCE, 100 MHz)s 123.99 (2 x
CH), 128.61 (2 x CH), 128.77 (2 x CH), 129.22, 929.130.25 (2 x CH), 130.57,
135.08, 135.70, 150.88, 151.29; IR (KBr): 3351, BZ8057, 1641, 1499, 1449, 1250,
1158, cnt; EIMS m/z: 264 (M, 100), 265 (18), 246 (24), 144 (39), 128 (21),(247,
91(21), 77(73). HRMS calcd. for;€H;20Ns: 264.1011; found: 264.1003.
Pyrazole-4-carbaldehyde (3a)Dark brown solid; mp 83-86 °GH NMR (CDCE,
400 MHz)§ 7.35-7.39 (m, 1H, ArH), 7.45-7.51 (m, 5H, ArH), 6=7.82 (m, 4H,
ArH), 8.52 (s, 1H, ArH), 10.03 (s, 1H, CHG¥C NMR (CDCE, 100 MHz)s 119.68
(2 x CH), 122.45, 127.89, 128.70 (2 x CH), 128.90<(CH), 129.23, 129.61 (2 x
CH), 130.94, 131.28, 138.94, 154.70, 185.12; IR (KB124, 3064, 1678, 1527,
1203, 757 cmt; MS (El): 249.1(15), 248.1(100), 247.1(83), 219d) 77.1(31),
51.0(12) ; HRMS: Calcd. for {gH12N20: 248.0950. Found: 248.0958.
Diazenylpyrazole (4a):Orange solid; mp 192—197 °&4 NMR (CDCk, 400 MHz)

5 6.73 (br, 2H, NH), 7.35 (m, 2H, ArH), 7.44-7.48 (d, 8H, ArH), 7.5657 (m, 4H,
ArH), 7.63-7.65 (m, 2H, ArH), 7.85-7.90 (m, 4H, ArH0.20 (s, 1H, CHO)**C
NMR (CDCkL, 100 MHz) ¢ 110.97, 124.01 (2 x CH), 125.64 (2 x CH), 126.01,

-15 -



128.02 (2 x CH), 128.26 (2 x CH), 128.45 (2 x CHD8.54, 128.80, 129.15 (4 x CH),
129.28 (2 x CH), 130.10 (2 x CH), 130.86, 131.836.63, 138.93, 139.33, 150.37,
153.70, 153.97, 186.14; IR (KBr): 3279, 3065, 162828, 1493, 1451, 1264, 1166,
967 cnmtl; MS (El): 510(30), 509(93), 508(46) , 480(13), &), 406(24), 405(34),
403(19), 263(35), 262(100), 261(54), 260(24), 25p(249(20), 235(13), 144(21),
129(14), 128(23),119(45), 77(82); HRMS: Calcd. @¥iH2sN;O: 509.1964 Found:

509.1960.

Standard procedure for synthesis of 5-amino-4-nitreopyrazole 2b—I.The reliable
procedure were involved the treatment of 5-amiklepyrazole-4-carbaldehydds-|
(2.0 equiv.) with sodium nitrite (NaNO~3.0 equiv.) in MeOH (5.0 mL) at room
temperature. The reaction mixture was cooled incarbath and added with 2.0 N
aqueous hydrochloride acid (5.0 mL) for stirring. 3fhe clearly solution was
transferred to the red suspension. On completioth@freaction (TLC), the mixture
was concentrated under reduced pressure and edracth CHCl, (20 mL x 2),
washed with 5% NaHC£(20 mL x 2), brine (20 mL x 2), and dry over MgS®he
organic layer was concentrated under reduced pesSonsequently, the residue was
charged onto the column in a little g, and the solvent was allowed to percolate
down to the surface of silica gel. The column wanteluted with EtOActHexane

(3:7) to isolate 5-amino-4-nitrosopyrazo®s-l in 71-91% yields.

5-Amino-4-nitroso-1-(2-methylphenyl)-3-phenylpyrazdée (2b): Orange solid; mp
237-240 °C*H NMR (CDCk, 400 MHz)s 2.22 (s, 3H, Ch), 6.67 (br, 2H, NH),
7.34-7.36 (m, 2 H, ArH), 7.41-7.44 (m, 2H, ArH)46-7.48 (m, 3H, ArH),
8.38-8.41 (m, 2H, ArH)*C NMR (CDCk, 100 MHz)J 17.60, 127.33, 127.61,
128.58 (2 x CH), 128.72 (2 x CH), 129.82, 130.680.76, 132.09, 133.41, 136.04,

136.49, 150.42, 150.93; IR (KBr): 3336, 2925, 286@50, 1502, 1242, 1164, 963
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et EIMS: 278, 260 (14), 158 (25), 132 (25), 131 (398 (21), 104 (19), 103 (13);

HRMS: Calcd. for GgH14N4.O: 278.1168. Found: 278.1176.

5-Amino-4-nitroso-1-(3-methylphenyl)-3-phenylpyrazée (2c): Orange solid; mp
144-147 °C*H NMR (CDCk, 400 MHz)d 2.42 (s, 3 H, Ch), 7.03 (br, 2H, NH),
7.26 (d, 1H,) =7.52 Hz, ArH), 7.30 (d, 1H] =8.36 Hz, ArH), 7.36 (s, 1H, ArH), 7.42
(t, 1H,J =7.76 Hz, ArH), 7.46 (d, 2H) =2.08 Hz, ArH), 7.48 (d, 1H) =1.76 Hz,
ArH), 8.37-8.41 (m, 2H, ArH)}*C NMR (CDC}, 100 MHz)d 21.40, 120.76, 124.74
128.58 (3 x CH), 128.76 (2 x CH), 129.86, 129.930.01, 130.59, 135.12, 135.55,
140.70, 150.86, 151.17; IR (KBr): 3275, 3198, 306333, 1495, 1451, 1269, 1161,
1105 cm-1; EIMS: 278 (100), 262 (19), 260 (30), {38), 131 (39), 129 (14), 128
(20) HRMS: Calcd. for €H14N4O: 278.1168. Found: 278.1175.
5-Amino-4-nitroso-1-(4-methylphenyl)-3-phenylpyrazée (2d): Dark green solid;
mp 142-145 °C*H NMR (CDCk, 400 MHz)6 2.42 (s, 3 H, Ch), 6.95 (br, 2H, Nh),
7.34 (d, 2H,J = 8.28 Hz, ArH), 7.40 (d, 2H] = 8.44 Hz, ArH), 7.46—7.48 (m, 3H,
ArH) 8.38-8.41 (m, 2H, ArH)**C NMR (CDCk, 100 MHz)s 21.23, 123.95, 128.58
(3 x CH), 128.74 (2 x CH), 129.83, 130.64, 130T % (CH), 133.00, 135.12, 139.57,
150.89, 151.08; IR (KBr): 3279, 3055, 1627, 152264, 1165, 967 cht EIMS: 278
(100), 279 (16), 158 (30), 145(12), 131(12), 128(FA(22), 77(11) HRMS: Calcd.
for C16H14N4O: 278.1168. Found: 278.1166.
5-Amino-1-(2-chlorophenyl)-4-nitroso-3-phenylpyrazée (2e): Orange solid; mp
235-238 °C'H NMR (CDCk, 400 MHz)6 6.84 (br, 2H, NH), 7.45-7.49 (m, 6H,
ArH), 7.52 (d, 1HJ = 2.39 Hz, ArH), 7.53 (d,1H] = 2.34 Hz, ArH), 7.57—-7.60 (m, 1
H, ArH), 7.59-7.61 (m, 1 H, ArH), 8.38-8.40 (m, 2 ArH); °C NMR (CDCE, 100
MHz) 6 128.61 (3 x CH), 128.81 (2 x CH), 129.80, 129.9%).49, 131.10, 131.86,

131.94, 132.74, 136.24, 150.25, 151.53; IR (KBr3332861, 1656, 1532, 1499,
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1450, 1237, 1166 cth EIMS: 298 (100), 282 (16), 178 (21), 153 (16)3131), 128
(30), 111 (27), 103 (40), 77 (35); HRMS: Calcd. @eH1:CIN,O: 298.0621. Found:
298.0628.

5-Amino-1-(3-chlorophenyl)-4-nitroso-3-phenylpyrazdée (2f): Dark brown solid;
mp 140-143 °C*H NMR (CDCk, 400 MHz)s 7.09 (br, 2H, NH), 7.42.-7.44 (m, 1
H, ArH), 7.45 (t, 1 HJ = 1.66 Hz, ArH), 7.47-7.49 (m, 4H, ArH), 7.59 {tH, J =
1.80 Hz, ArH), 8.38-8.41 (m, 2H, ArH}’C NMR (CDCk, 100 MHz)é 121.61,
124.25, 128.65 (3 x CH), 128.79 (2 x CH), 1292%).08, 130.34, 131.15, 134.97,
136.08, 150.71, 151.63; IR (KBr): 3279, 3069, 292633, 1593, 1485, 1450, 1286,
1092 cm’; EIMS : 298 (100), 282 (29), 280 (26), 178 (2&31(14), 129 (26), 128
(31), 125 (23), 111 (40),77 (62); HRMS: Calcd. @gH,,CIN,O: 298.0621. Found:
298.0625.

5-Amino-1-(4-chlorophenyl)-4-nitroso-3-phenylpyrazdée (2g): Light yellow solid;
mp 151-154 °C*H NMR (CDCk, 400 MHz)5 7.04 (br, 2H, NH), 7.46—7.54 (m, 7H,
ArH), 8.37-8.39 (m, 2H, ArH)**C NMR (CDC}, 100 MHz)J 125.20, 128.65 (3 x
CH), 128.75 (2 x CH), 130.05 (2 x CH), 130.41 (2CH), 134.24, 135.02,
135.05,150.74, 151.52; IR (KBr): 3347, 3263, 319632, 1499, 1450, 1260 chn
EIMS: 298 (100), 282 (29), 280 (31), 178 (28), 183), 151 (52), 28 (28), 125 (31),
111 (37), 103 (21), 77 (40); HRMS: Calcd. foks8:.CIN,O: 298.0621. Found:
298.0628.

5-Amino-1-(4-bromophenyl)-4-nitroso-3-phenylpyrazoé (2h): Light orange solid;
mp 162-165 °C*H NMR (CDCk, 400 MHz)s 7.44—7.46 (m, 5H, ArH), 7.67 (d, 2H,
J = 8.64 Hz, ArH), 8.29-8.32 (m, 2H, ArH)’C NMR (CDC}, 100 MHz)s 123.04,
125.41, 128.67 (3 x CH), 128.77 (2 x CH), 130.1% (@H), 130.31 (2 x CH), 133.45,
134.75, 150.65, 151.58; IR (KBr): 3271, 3061, 292851, 1633, 1492, 1450, 1232,

1164 cri’; EIMS: 342 (100), 328 (39), 326 (62), 324 (28)7180), 195 (40), 171
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(37), 169 (39), 143 (83), 103 (65), 77 (60); HRMSalcd. for GsH11BrN,4O:
342.0116. Found: 342.0121.
5-Amino-1-(4-methoxyphenyl)-4-nitroso-3-phenylpyraple (2i): Dark brown solid;
mp 162-165 °C*H NMR (CDCk, 400 MHz)s 3.85 (s, 3H, Ch), 6.88 (br, 2H, NH),
7.03-7.05 (d, 2H) = 8.92 Hz, ArH), 7.41-7.48 (m, 5H, ArH), 8.37-8.48, 2H,
ArH); *C NMR (CDCE, 100 MHz)é 55.69, 115.37, 125.96 (2 x CH), 128.07 (2 x
CH), 128.58 (2 x CH), 128.74, 129.82, 130.65, 135150.83, 150.97, 160.21; IR
(KBr): 3282, 2933, 2835, 1628, 1513, 1451, 1250,11D67, 834 cnt; EIMS: 294.2
(100), 294.2(100), 276.1(32), 159.1(25), 144.1(323,1(66); HRMS: Calcd. for
Ci16H14N4O2: 294.1117. Found: 294.1123.
5-Amino-3-(4-methylphenyl)-4-nitroso-1-phenylpyrazdée (2j): Orange solid; mp
212-215 °C*H NMR (CDCk, 400 MHz)s 2.41 (s, 3H, Ch), 7.04 (br, 2H, NH),
7.28 (d, 2H,J = 8.00 Hz, ArH), 7.43-7.47 (m, 1H, ArH), 7.52—7.6#, 4H, ArH),
8.29 (d, 2H,J =8.12 Hz, ArH);**C NMR (CDCE, 100 MHz)J 21.46, 123.96 (2 x
CH), 127.71, 128.63 (2 x CH), 129.12, 129.33 (2H),C130.20 (2 x CH), 135.09,
135.74, 140.06, 150.94, 151.31; IR (KBr): 3339,£29%864, 1648, 1503, 1250, 1160,
1095, 960 crt; EIMS: 278 (100), 145 (14), 144 (58), 143 (22)7 X10), 77 (40);
HRMS : Calcd. for GgH14N4O: 278.1168. Found: 278.1170.
5-Amino-3-(4-chlorophenyl)-4-nitroso-1-phenylpyrazée (2k): brown solid; mp
222-225 °CH NMR (CDCk, 400 MHz)s 6.98 (br, 2H, NH), 7.45 (d, 2H,) = 8.64
Hz, ArH), 7.48-7.52 (m, 2H, ArH), 7.54-7.57 (m, 3&tH), 8.39 (d, 2H,) = 8.60 Hz,
ArH); 3C NMR (CDCE, 100 MHz)6 123.98 (2 x CH), 128.87 (2 x CH), 129.12,
129.35, 129.95 (2 x CH), 130.30 (2 x CH), 135.085.%8, 136.09, 150.07, 150.72;
IR (KBr): 3354, 3274, 3204, 3124, 3069, 1641, 15030, 1158, 965 cr EIMS:
298 (100), 284 (12), 282 (36), 280 (29), 255 (1B3 (21), 144 (45), 137 (24), 117

(34), 91 (46), 77(76); HRMS: Calcd. fordsl;:CIN,O: 289.0621 Found: 298.0616.
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5-Amino-3-(4-methoxyphenyl)-4-nitroso-1-phenylpyraple (21): Orange solid; mp
184-187°C;*H NMR (CDCk, 400 MHz)s 3.86 (s, 3H, Ch), 7.00 (d, 2H,J = 8.90
Hz, ArH), 7.43-7.47 (m, 1 H, ArH), 7.52—-7.57 (mH4ArH), 8.36 (d, 2 HJ = 8.90
Hz, ArH); 3C NMR (CDCE, 100 MHz)d 55.35, 114.07 (2 x CH), 123.17, 123.94 (2x
CH), 129.11, 130.22 (4 x CH), 135.11, 135.77, 1B0%51.03, 161.16; IR (KBr):
3278, 3064, 2965, 2935, 2835, 1611, 1503, 1250),1683 cm™; MS (El): 295.1(18),
294.1(100), 278.1(25), 176.0(35), 148.1(43), 1&4Y( 133.0(40), 128.0(15),
122.0(20), 103.0(60), 77.0(34); HRMS (EI): Calook. €,¢H14N4O,: 294.1117. Found:
294.1114.

Standard procedure for synthesis of pyrazole-4-carldehyde 3a-I.The reliable
procedure were involved the treatment of 5-amikiepyrazole-4-carbaldehydds—I
(2.0 equiv.) with sodium nitrite (NaNQ~6.0 equiv.) in MeOH (5.0 mL) at room
temperature. The reaction mixture was cooled incarbath and added with 6.0 N
agueous hydrochloride acid (5.0 mL) for stirring. 3Fhe clearly solution was
transferred to the red suspension. On completioth@freaction (TLC), the mixture
was concentrated under reduced pressure and edradth CHCIl, (20 mL x 2),
washed with 5% NaHC£{(20 mL x 2), brine (20 mL x 2), and and dry oveg3QD..
The organic layer was concentrated under reduceskpre. Consequently, the residue
was charged onto the column in a little L4 and the solvent was allowed to
percolate down to the surface of silica gel. Théurmm was then eluted with

EtOAch-Hexane (2:8) to isolate 5-amino-4-nitrosopyraz@asl in 74-91% vyields.

3-Phenyl-1-0-tolyl)-1H-pyrazole-4-carbaldehyde (3b): light brown solid; mp
123-125 °C;}*H NMR (CDCl, 400 MHz)d 2.31 (s, 3 H, Ch), 7.32-7.40 (m, 4 H,
ArH), 7.44-7.48 (m, 3 H, ArH), 7.79-781 (m, 2 H,H0r 8.20 (s, 1 H, ArH), 10.05 (s,

1H, CHO);**C NMR (CDCk, 100 MHz)5 18.07, 121.55, 125.89, 126.84, 128.67 (2 x
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CH), 128.94 (2 x CH), 129.13, 129.38, 131.34, 181.533.55, 135.11, 138.76,
154.23, 185.20; IR (KBr): 3124, 3059, 2929, 285874, 1526, 1188, 762 ¢ MS
(E): 262.1(100), 261.1(48), 233.1(26), 130.0(1BRMS: Calcd. for GH1N-O:

262.1106. Found: 262.1101.

3-Phenyl-1-gn-tolyl)-1H-pyrazole-4-carbaldehyde (3c): Dark green solid; mp
94-98 °C:*H NMR (CDClk, 400 MHz)6 2.41 (s, 3 H, Ch), 7.16 (d, 1H,) = 7.68 Hz,
ArH), 7.34 (t, 1 H,J = 7.84 Hz, ArH), 7.42-7.54 (m, 4 H, ArH), 7.61 {sH, ArH),
7.80—7.82 (m, 2 H, ArH), 8.49 (s, 1 H, ArH), 1032 1H, CHO):**C NMR (CDC},
100 MHz)¢ 21.35, 116.64, 120.37, 122.30, 128.64 (3 x CH),828 x CH), 129.15,
129.33, 131.00, 131.29, 138.85, 139.77, 154.54,0B83R (KBr): 3059, 2919, 2832,
1681, 1529, 1214, 1060, 783 ©mMS (El): 261.2(100), 233.2(22), 91.1(21),
77.1(15); HRMS: Calcd. for £H14N20: 262.1106. Found: 262.1115.
3-Phenyl-1-p-tolyl)-1H-pyrazole-4-carbaldehyde (3d):Brown solid; mp 141-145
°C; 'H NMR (CDCk, 400 MHz)s 2.37 (s, 3H, Ch), 7.25 (d, 2H,) = 8.36 Hz, ArH),
7.40-7.50 (m, 3H, ArH), 7.63 (d, 2H,= 8.44 Hz, ArH), 7.80-7.82 (m, 2H, ArH)
8.45 (s, 1H, ArH), 10.01 (s, 1H, CHGYC NMR (CDCE, 100 MHz)é 20.90, 119.50
(2 x CH), 122.22, 128.62 (2 x CH), 128.85 (2 x CH#Z29.10, 130.04 (2 x CH),
130.78, 131.33, 136.63, 137.85, 154.43, 185.01(KBr): 3124, 2914, 2833, 1672,
1529, 1223, 818 ciy MS (El): 262.2(100), 261.2(76), 233.2(13); HRMSalcd. for
C17H14N20: 262.1106. Found: 262.1096.
1-(2-Chlorophenyl)-3-phenyl-H-pyrazole-4-carbaldehyde (3e): Yellow orange
solid; mp 83-85 °C:H NMR (CDCk, 400 MHz)é 7.34-7.37 (m, 2H, ArH),
7.42-7.48 (m, 3H, ArH), 7.50-7.52 (m, 1H, ArH), 3-6.66 (m, 1H, ArH), 7.81-7.83
(m, 2H, ArH), 8.45 (s, 1H, ArH), 10.04 (s, 1H, CHOC NMR (CDCE, 100 MHz)Jd

121.74, 127.52, 127.73, 128.06, 128.52 (2 x CH3.82 (2 x CH), 129.12, 129.91,
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130.64, 130.95, 136.21, 136.84, 154.12, 184.73(KBr): 3064, 2828, 1682, 1528,
1198, 1075, 757 cily MS (El): 284.2(31), 283.2(41), 282.2(100), 2703
111.0(16), 77.1(16); HRMS: Calcd. fordEl;1;CIN,O: 282.0560. Found: 282.0553.
1-(3-Chlorophenyl)-3-phenyl-H-pyrazole-4-carbaldehyde (3f):Light brown solid;
mp 101-105 °C*H NMR (CDCk, 400 MHz)67.34—7.36 (m, 1 H, ArH), 7.42 (t, 1 H,
J = 8.08 Hz ArH), 7.46-7.52 (m, 3 H, ArH), 7.65 (dgH, J = 8.0, 1.0 Hz, ArH),
7.79-7.81 (m, 2 H, ArH), 7.87 (t, 1 B= 2.02 Hz ArH), 8.52 (s, 1 H, ArH), 10.04 (s,
1H, CHO);13C NMR (CDCk, 100 MHz)¢ 117.45, 120.18, 122.83, 127.97, 128.82 (2
x CH), 128.94 (2 x CH), 129.47, 130.71, 130.98,.081135.63, 139.92, 155.02,
185.05; IR (KBr): 3119, 3064, 2919, 2853, 1678, 452208, 775 cnt; MS (ED):
284.2(31), 283.2(43), 282.2(100), 281.1(85), 25®HP( 218.1(11), 111.0(17),
77.1(13); HRMS: Calcd. for £gH11CIN2O: 282.0560. Found: 282.0556.
1-(4-Chlorophenyl)-3-phenyl-H-pyrazole-4-carbaldehyde (3g)Llight brown solid;
mp 138-142 °C*H NMR (CDCk, 400 MHz)s 7.44—7.49 (m, 5 H, ArH), 7.72 (d, 2 H,
J = 8.88 Hz ArH), 7.79 (dd, 2 Hl = 3.09 Hz, ArH), 8.49 (s, 1H, ArH), 10.02 (s, 1H,
CHO); *C NMR (CDC}, 100 MHz)5120.78 (2 x CH), 122.69, 128.76 (2 x CH),
128.88 (2 x CH), 129.38, 129.74 (2 x CH), 130.831.07, 133.55, 137.47, 154.87,
185.00; IR (KBr): 3129, 3054, 2833, 1675, 1529,3,A22 cm*; MS (El): 284.2(31),
283.2(42), 282.2(100), 281.1(79), 253.1(14), 11P(77.1(13); HRMS: Calcd. for
C16H11CIN2O: 282.0560. Found: 282.0555.
1-(4-Bromophenyl)-3-phenyl-H-pyrazole-4-carbaldehyde (3h):Brown solid; mp
146-149 °CH NMR (CDCL, 400 MHz)s 7.46—7.51 (m, 3H, ArH), 7.60 (d, 28 =
8.97 Hz, ArH), 7.66 (d, 2HJ = 8.94 Hz, ArH ), 7.78 (dd, 2H,= 7.84 Hz, ArH), 8.50
(s, 1H, ArH), 10.02 (s, 1H, CHO¥*C NMR (CDC}, 100 MHz)§121.05 (2 x CH),
121.41, 122.74, 128.77 (2 x CH), 128.89 (2 x CI2§.40, 130.76, 131.06, 132.72 (2

x CH), 137.95, 154.93, 185.03; IR (KBr): 3124, 308833, 1677, 1527, 1213, 823
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cmy; MS (El): 328.0(98), 327.0(81), 326.0(100), 292a)( 218.1(16), 156.9(14),
154.9(14), 115(10), 77.0(17); HRMS: Calcd. forgdi:BrN,O: 326.0055. Found:
326.0050.

1-(4-Methoxyphenyl)-3-phenyl-H-pyrazole-4-carbaldehyde (3i): Orange solid;
mp 110-114 °C*H NMR (CDCk, 400 MHz)é 3.75 (s, 3H, Ch), 6.90 (d, 2HJ =
9.00 Hz, ArH), 7.38-7.47 (m, 3H, ArH), 7.61 (d, 2Hs 9.00 Hz, ArH), 7.79 (d, 2H,
J=7.96, 1.44 Hz, ArH), 8.35 (s, 1H, ArH), 9.96 1§, CHO);**C NMR (CDCE, 100
MHz) § 55.30, 114.41 (2 x CH), 120.93 (2 x CH), 121.98.48 (2 x CH), 128.70 (2
x CH), 128.93, 130.76, 131.23, 132.25, 154.07,9%58184.76; IR (KBr): 3124, 2838,
1672, 1528, 1251, 1043, 830 ©mMS (El): 279.1(17), 278.1(100), 277.1(44),
77.0(15); HRMS: Calcd. for GH14N20,: 278.1055. Found: 278.1053.
1-Phenyl-3--tolyl)-1H-pyrazole-4-carbaldehyde (3j): Brown solid; mp 119-123
°C; 'H NMR (CDCk, 400 MHz)s 2.41 (s, 3H, Ch), 7.29 (d, 2H,) = 7.84 Hz, ArH),
7.35-7.39 (m, 1H, ArH), 7.47-7.51 (m, 2H, ArH), 9.@, 2H,J = 8.12 Hz, ArH),
7.77 (dd, 2HJ = 8.56, 1.02 Hz, ArH), 8.50 (s, 1H, ArH), 10.03 (¢4, CHO);*°C
NMR (CDCk, 100 MHz)¢ 21.33, 119.72 (2 x CH), 122.45, 127.87, 128.44,82&

x CH), 129.44 (2 x CH), 129.63 (2 x CH), 130.829.08, 139.32, 154.87, 185.30; IR
(KBr): 3124, 3029, 2924, 2838, 1671, 1520, 121% ¢&15 MS (El): 263.2(17),
262.2(100), 261.1(42), 247.1(36), 233.1(12), 7AR(RIRMS: Calcd. for GH14N,O:
262.1106. Found: 262.1099.
3-(4-Chlorophenyl)-1-phenyl-H-pyrazole-4-carbaldehyde (3k): Orange brown
solid; mp 91-95 °C*H NMR (CDCk, 400 MHz)6 7.39 (t, 1H,J = 7.40 Hz, ArH),
7.44-7.52 (m, 4H, ArH), 7.76 (d, 2H,= 7.75 Hz, ArH), 7.81 (d, 2H] = 8.62 Hz,
ArH), 8.51 (s, 1H, ArH), 10.01 (s, 1H, CHG¥C NMR (CDCk, 100 MHz)s 119.72
(2 x CH), 122.50, 128.09, 128.91 (2 x CH), 129.Z1x(CH), 129.83, 130.17 (2 x

CH), 131.98, 135.42, 138.88, 153.18, 184.42; IR rjKB124, 3069, 2828, 1671,
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1523, 1228, 1090, 835 c¢m MS (El): 284.1(33), 283.1(39), 282.1(100), 2863
247.1(17), 104.1(15), 77.0(34); HRMS: Calcd. fogHG.CIN,O: 282.0560. Found:
282.0552.

3-(4-Methoxyphenyl)-1-phenyl-H-pyrazole-4-carbaldehyde (3l): Light brown
solid; mp 111-115 °C*H NMR (CDCk, 400 MHz)J 3.85 (s, 3H, Ch), 7.00 (d, 2H,
J = 8.88 Hz, ArH), 7.36 (t, 1HJ = 7.46 Hz, ArH), 7.48 (t, 2H) = 8.00 Hz,ArH),
7.75=7.79 (m, 4H, ArH), 8.49 (s, 1H, ArH), 10.02 {#, CHO);**C NMR (CDCE,
100 MHz)0 55.34, 114.16 (2 x CH), 119.66 (2 x CH), 122.323.82, 127.82, 129.62
(2 x CH), 130.22 (2 x CH), 131.17, 139.02, 1544&).52, 185.10; IR (KBr): 3124,
3079, 2833, 1672, 1520, 1250, 1175, 840'crvIS (El): 279.1(18), 278.1(100),
277.1(24), 235.1(19), 77.0(23); HRMS: Calcd. fo#GiN,O,: 278.1055. Found:

278.1056.
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Seletive Synthesis of Functionalized Pyrazoles from
5-Amino-1H-pyrazole-4-carbaldehydes  with  Sodium  Nitrite:
5-Amino-4-nitrosopyrazoles and Pyrazole-4-carbaldejdes
Rong-Hong HsiaoChing-Chun Tseng, Jia-Jun Xie, Shuo-En Tsai, Nadtamaru,
Ching-Ya Lin, Ching-Yuh Chern&nd Fung Fuh Wong*

H H »\ﬁ\
H2N>{O __ NaNO, >_S\ >_§
Ar‘—N\N D pgz 05 SN HCIMEOH a1 a2 APN_ a2 _

Ar‘—N P
T A2
~ 2N HCI/MeOH major product minor prodcut trance
~ 6N HCI/MeOH non-detectable major product minor prodcut
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