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Abstract - The title compounds can be lithiated at thlie inter-ring carbon
atom to give carbanions which react with a variety of electrophiles.
Lithiation can also be directed to the 5-position of the ring.

The ring-metallation of azoles in generall and
pyrazoles in particularzais well-known and the
phenyl group of l-phenylpyrazole can be ortho-
metallated.zb’3 a-Metallation of an N-alkyl
group in simple azoles is less familiar al-~
though the lithiation of N-methyl groups in
indazoles and pyrazoles and subsequent reaction
with 002 and other electrophiles was first re-
ported in 1971A and 19725, respectively (S;f:
also ref.6).

We recently reported7 a systematic study
of the lithiation of N-benzyl- and N-methyl-
pyrazoles, and showed that whereas N-substi-
tuent metallation is kinetically favoured, at
higher temperatures the metal rearranges to the
S5-position (1f this 1s blocked, ring-opening
can evidently occurs).

We now report the metallation of some gem-
bis(pyrazol-1-yl)alkanes, having reasoned that
the double activation of the C-H bonds would
facilitate both the ease of preparation and the
stability of these compounds.

Indeed, bis(pyrazol-l—yl)methane'_!.J9 on

treatment with n-butyllithium at ZSOC,

followed by reaction with MeI or PhCH,Cl gave

2

the expected l-substituted bis(pyrazol-1-yl)-

methanes 3b, 3c (70, 81%) (Table I). But sur-
~ N

prisingly, reaction with carbonyl electro-

philes under the same conditions gave the pro-

ducts from ring lithiation 5a, 5d, Se, 5h, 51,
L i o A N .4
(17-60%) (Table 11).
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Table I

Preparation and physical characteristics of 1,1-bis(pyrazol-1-yl)alkanes.

Comp. Methylene Subst. m.p. or b.p. crystal recryst. Yield Required (2) Found (%)

No. Electrophile Rl Rz-a' Method (OC) form solvent (¢3) c H N Formula c H N

B Gl B G, A 70-112 o1l - 70 - - -GS - - -
3¢ PhCH,Cl H PhCH, A 107-108 needles pet .etherd 81 70.59 5.88 23.33 SPLITLA 71.09 5.90 23.86
3d p_-CH306Ha(m0 H g—cn3c6u,‘cn(ou) B 127-128 plates CeHe 61 67.16 5,97 20.89 C15H16N40 67.28 5.97 20.69
2’5 rﬂl3csﬂam23t H 1)_-(7!!3(26}![.00 B 125~126 needles C6H6/pet .etherg- 56 67.67 5.26 21.05 C15H14Nl.° 67.57 5.19 20.92
;5 PhZCO H thc(OH) B 228-229 ne;dles CGHB 68 72,73 35.45 16.97 CZOKIBNQO 72.59 5.49 16.75
B PhCN - =CPhNH, B 129-130 needles pet .ethe:é- 29 66.93 5.17 27.89 €48 3N5 66.61 5.24 28.17
10a D,0 Ph D c 63-64 needles pet. ebherq- 90% - - - c1 qH ) DN AE - - -
106 I oo, c 140~1458 o1l - 00 - - - Nt - - -
%)& PhCHzcl Ph PhCH, c 91-92 prisms pet.etherg 43 76.43 5.73 17.83 CyoHy N, 76.66 5,94 17.96
}\2} PhCOCL Ph PhCO c 169~-170 needles CGKG 67 73.17 4.87 17.07 C20H16N40 73.01 5.03 17.19

b
Derived from electrophile. — b.p.,, 1.5 mmHg. £ Mass spectrum m/z 162.090 (C8H10N4 requires 162.090; M+). 4 Boiling range 37-57°.

Estimated from integration of 1& R, £ Mass spectrum m/z 225; H+. £ b.p., 1.3 mmHg. L3 Mass spectrum m/z 238.121 (CNHMN,‘ requires

238.121; MY,

iy
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The lithiation of gem-bis(pyrazol-1-yljalkanes

In two examples, reaction with PhCOCl and
R'CH306HQCOZEC’ the ketones 25, 5g were not
isolated but reacted with a second equivalent

of the lithio derivative 4 to give the bis-

4

(o d
razol-5-yl

(pyrazo yl) alcohols 6f and 6g in low yield

(30, 37% respectively).

T2 T
0 U

£ proH.CH
5 tno364

*O\

However, when lithium diisopropylamide
(LDA) is used as the base, under reverse add-
ition conditions at OOC, exclusive a-addition
occurs to give 3d, 3f, 31, 8 ( 29 - 68% )

Vo e Y
by trapping of the a-lithio derivative gﬂwith
either p-tolualdehyde, ethyl p-toluate, ben-

zophenone or benzonitrile as electrophile.

The derivatives 3f and 3§, which could
S~ L
potentially exist in two tautomeric forms
3f T 7,33 T 8, are shown by spectral evi-
~ ~ e ~

dence (IH, 13

C NMR and IR Tables III, V
and VII) to exist as the ketone 2f and enamine
8 respectively.

-~

In particular, for Zf: the IR spectrum
(CHBr3) shows V(=0 at 1700 cm-l and no VvOH;
Y4 MR (oDC1,) 8.13 pop.m. (s, 1, CH-), 6.40
p.p.m. (dd, 2H, H-3-pyrazole) and 13C NHR(CDCl?
shows 186.9 (C=0), 75.9 p.p.m. ( CH-). For 8,
the 1H NMR spectrum shows a broad 2H peak for
NHZ at 5.13 p.p.m. In the 13C NMR spectrum no
signal is found near 75 p.p.m. (absence of

N-CH-N), whereas a singlet at 137.6 p.p.m. is

assigned to nghNHZ (Tables 111, IV).
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Phenylbis(pyrazole-l'~y1)methane€21 pre-~
pared by refluxing pyrazole, PhCHCl2 and aqeous
sodium hydroxide with a phase transfer catalyst,
underwent smooth lithiation with n-butyllithium
at -78 °C. The lithio derivative was trapped
with DZO’ CH3J, benzyl chloride or benzoyl
chloride to give the expected l-substituted
compounds 10a, 10b, 10c¢c and }25 {(Table I). How-~
ever, reaction with benzophenone afforded, un-

der various reaction conditions, the ring sub-

stituted product 11i (Table II).

See Scheme I for designation of E.

SCHEME II



Table 11

Preparation and physical characteristics of 1-(5-substituted pyrazol-l-yl)-l-(pyrazol-l~yl)alkanes.

Comp.

No. Electrophile R1
2g Dzo H
24 gch3C6HACH0 H
2}3 CH3 (Cﬁz) 20!!0 H
2& (CH3C0)20 H
2$ Ph200 H
114 Ph,CO Ph

AN~ 2

Methylene Subst.

Rz

e

P-CH,CgH, CH(OH)
CH3(CBZ) ,CH(OR)
CH,CO

Ph, C(OH)

Ph2C(0H)

Method

A
A

B/C

m.p. or b.p.

éo

108
75-76
97-98
59-60

117-118
161-162

crystal recryst.
form solvent
plates CGHG

needles CSH6/pet.etherE

needles pet.ethers
plates Csﬂslpet.etherg
plates C6H6/pet.ether5

Yield

)

902
77
60
17

20
33

2 Identified by 1y o spectrum, loss of 4-H peak (8 6.3). b By integration. £ Mass spectrum

+.
268.134 (C15§16N40 requires 268.132; M), 267.125 (for C

m/z 190.085 (for C9H10N

4

0 requires 190,085; M+).

158155

0 requires 267,125; M+—1).

=3

Required (%) Found (%)

c H N Formula c H N

- - c7u7rm4£ - - -
67.16 5.97 20.89 C s N, 0% 67.35 6.03 20.63
60.00 7.27 25.45 C W (N0 59.60 7.26 25.08
56.84 5.26 29.47 CguyN,0f  56.87 5.26 31.49
7273 5.45 16.97 CygHygN,0  72.89 5.81 17.41
76.85 5.42 13.79 CygHpN,0  76.55 5.39 13.52

w/z 149; w4 Mass gpectrum m/z

~ Boiling range 37-57%. £ Mass spectrum

11384
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The lithiation of gem-bis(pyrazol-1-yl)alkanes 4137

Table III

ll{ NMR spectraf- (p.p.m.) of 1,1-bis(pyrazol-l~yl)alkanes,

Comp. Methylene Subst. Rl (1H) Pyrazole Awmatie‘3 Other
M. R R 6 nd & (2H) s B Signals
f
,1;’— H H 6.30 8 - 6.3m 7.6 - 7.5 4 -
3 B M 6.60 q 7 6.3-6.0dd® 7.7 -7.3 4 h
3¢ PheH, 6.60 t 7 6.4-6.2 d&> 7.7 - 7.1 9 1
la'al
i
34 B p-CH,CH,CH(OR) 6.56 d 5 6.2dd~ 7.8 - 7.1 8 k
i
3f H  p-CHCAH,CO 8.13 8 - 6.33 d&= 7.9 - 7.2 8 1
3L H  Ph,C(OR) 6.35 s - 6.35%, 8.1 - 7.1 14 o
6,15 daf*2
8 - =CPhNH, - - - 6.29 ddk, 7.7 - 7.2 9 B
6.09 dad:2
3 Ph H 7.75 8 - 6.38 déf 7.7 - 7.0 9 -
10a Ph D - - - 6.38 déf 7.7 - 7.0 9 -
~
106 Ph Me - - - 6.31def 7.7 -~ 6.7 9 q
10c  Ph  PhCH - - - 6.334dt 7.8 - 6.58 14 r
o 2 -
10g Ph  PhCO - - - 6.38 da® 7.9 - 7.2 s
~as -
a 4

In CDC13. referenced to (CH3)631‘ L1 Pyrazole 3,5-H and others. £ Integration. Multi-

plicity, s=singlet, d=doublet, dd=double doublet, t=triplet, q=quartet, m=multiplet. £ Ccou-

pling constant (Hz). f From ref.9. & J. ,=J, =2Hz. b Also 2.20 p.p.m. (d, 3H, J=7Hz, CH,).
33,4745 < Ay

3, =1.7Hz, J, =2.4Hz. 1 Also 3.90 p.p.m. (d, 2H, J=7Hz, -CH,Ph). £ Also 5.7 p.p.m. (dd,
33,4 5 & B

CH-SH:, PhCH(OH); after D,0-exchange: d, 1lH, J=5Hz); 5.20 p.p.m. (d, 1H, J=5Hz, OH);

M Iy o0, 2
2.23 p.p.m. (s, 3, CHy). IR (CHBr,) 3120 cu & (OW). 1 Also 2.36 p.p.m. (s, 3, Gip); IR (CHBry

1700 cm-1 (c=0). 2 coincident with ~CH,~- peak, 2 Pyrazole rings dissymmetric due to H-bonding

1 ow). 2 Also 5.13 p.p.m.

to pyrazole nitrogen. 2 OH in aromatic region; IR (CHBr3). 3210 em
(br. s, 2H, NHy). 1 Also 2.70 p.p.w. (s, 3H, CH;). = Also 4.60 p.p.m. (s, 2H, -CHy~). = IR

(CHBr ;) 1700 cm L (C=0).

1y ar Spectra. The CH, of the parent and 4'-pyrazole proton signals which occur as
compound 1 appears as a singlet at 6.3 p.p.m. multiplets in the same region. similarly,
which in the methylene-substituted products compounds ,];9 show the loss of the
3 1s replaced by a 1H signal of the correct original CH signals at 7.75 p.p.m.; now
multiplicity at 6.3 - 6.6 p.p.m. except in the 4- and 4'-pyrazole signals show clearly
if where it is shifted to 8.13 p.p.m. by as double doublets (J; 4= Iy g= 2Hz and Jy =
the adjacent carbonyl group (Table III). 1.7Hz, 14'5' 2.4Hz, respectively), indicating

Usually clearly distinguishable are the 4- C-unsubstituted pyrazole rings.
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Table 1V

lﬂ NMR spectra 2 (p.p.m.) of 1~(5-substituted pyrazol-1'-yl)-1-(pyrazol-1'-yl)alkanes (2).

Comp. Pyrazol-5'~Subst. Rl (2H) Pyrazode Aronuat:l.cE Other
No. R' (@m) R s nd 4'-H, 4"-H (2H) s BE Signals
Sa H D 6.40 8 6.40 m 7.7-7.6 3 -
AN

é
54 H -CH,CH, CH(OH) 6.30 s 5.98 ¢=, 6.30 7.8-7.2 7 £
‘5‘5 H n-PrCH(OH) 6.40 -3 6.3-6.2 o 7.8-7.4 3 £
shooH cH,CO 6.77 s 6.90 ¢, 6.28 a® 7.8-7.6 3 1

é h
51 H Ph,,C(OH) 6.10 s 5.68 ¢, 6.31 dé&* 7.7-7.3 13 i
111 Ph/H Ph,,C(OH) 7.98 8 5.73 @8, 6.23 da® 7.7-7.0 18 k

a -~

-9

See Table III. = J=2Hz. L Also 6.15 (s, 1H, PRGH(OH)), 2.36 p.p.m. (s, 3H, CH,), OH
not observed; IR (CHBr3) 3225 cm_l (OH) . £ Mso 5.36 (d, 1H, J=3Hz, OH), 5.1-4.9[(m, 1H, -CH-OH)
after DZO—exchange: 5.0 (t, 1H, J=6Hz)], 2.0-1.3 (m, 4H, -Cﬂzd_{z-), 0.97 p.p.m. (t, 3H, J=6Hz,
J3 43, 5= 2Hz. 1 Mo 2.5 p.p.m. (s, 3, CHy
in aromatic region. k Also 6.58 (s, 1H, OH); IR (CHBr3) 3200 cm_l (OH) .

CHy). i IR (GHBry) 1690 en ™t (c=0). 1 om

Table V

13C NMR spectra 3 (p.p.m.) of 1,1-bis(pyrazol-1'-yl)alkanes (pyrazole carbons excluded).

Comp. Methylene Subst. Phenyl (Rl) a-C Aryl (Rz)

No. R R 1-¢ 1 2 3 s @y 1 2 3 4 poH,
PLANE 65.1 - - - - - - - - - -
34 H p-CH,CHCH(@) 75.0 - - - -~ 78.3 138.0 129.6% 126.1% 130.6 21.2
3f R p-CH,CH,CO  75.9 - - - - 186.9 145.2 129.9% 128.6% 131.2 21.7-
3 H Phyc(0H) 77.8 - - - -~ 80.6 143.1 128.0% 125.2% 12715 -
8 - =cemNm, d - - - -~ 137.6 135.6 128.3% 127.6%128.8° -
9 PhomW’ 77.7 136.1 128.7% 126.8%129.2° - - - - - -
}Rc Ph Phen, 85.7 138.4 131.7%128.0%127.45 44.9 134.9 128.75 127.7% 125.9¢ -
10g Ph  PhCO 87.3 135.8 128.5% 127.8% 129.6% 190.0 136.7 128.5% 127.95 131.7% -

2 In CDC13, referenced to CDCl3 except where otherwise stated. L Ref. 9. < Tentative

assignments. 4 Not observed.



The lithiation of gem-bis(pyrazol-1-yl)alkanes

wcmuwncmwm“grﬂunwemz
signal near 6.20 p.p.m. In several cases the
4'-pyrazole ring proton signal is pow found as
a doublet (J=2Hz), whereas the 4"-gignal occurs
as the usual double doublet. In 3d and 5e the
OH-proton 1s coupled with the neighbouring
methine proton (;g: JOB, B = 5Hz, se: JOH, g -
3Hz). After D20 exchange this coupling is re-
moved and the methine protons appear as a dou-
blet (gg) or triplet (je) (Tables III, IV).

13

C NMR Spectra. In the parent com-

poundlz, the CH2 group gives rise to a signal
at 65.1 p.p.m? and shows signals for the
(equivalent) pyrazole rings at 140.6, 107.0,
and 129.5 p.p.m. {for C-3, C-4 and C~5 res-
pectively). In compound ;L, the pyrazole ring
signals are little affected; 140.6-141.1 p.p.m.
(C-3), 107.0-107.5 p.p.m. (C-4) and 129.5-
133.3 p.p.m. {€~5). However, in 23 and g, the
hydrogen-bonding of OH or NH, to the pyrazole
nitrogen renders the pyrazole rings non-equiv-
alent, and thus gives rise to extra signals in
the 13(: NMR (Table VII). In compounds 3, bycon
trast, six peaks are now observed for the
pyrazole carbons. The substituted ring car-
bons are shifted downfield at 140.2-141.0
p.p.m. {C-3), 106,7-113.4 p.p.m. (C~4)
and 145.6-153.7 p.p.;m. {C-5). The unsubstituted
ring, as before, is little affected.
Conclusions. The easy lithiation of/%
and its conversion to derivatives g\in high
vield is noteworthy. We are now investigating
the hydrolytic conversion of 2'into E.CHO and

other potential synthetic applications of

this work,
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EXPERIMENTAL
IR spectra were recorded on a Perkin-
Elmer 297 spectrophotometer. lﬁ ¥MR spectra
were recorded with a Varian EM 360 L spectro-
meter and a JEOL FX-100 spectrometer was used

13

for “7C NMR spectra. Mass spectra were

taken on a AEY MS20 spectrometer. Elemental
analyses were carried out by Dr. R. King in
this department. Melting points were taken on
a Hoover Uni-melt capilliary apparatus and are
uncorrected.

Solvents and all reagents were carefully
dried, THF being distilled from Na/benzo-
phenonelo immediately prior to use. The
molarity ofn-Buli was checked regularly
by titratlonll. Reagents were routinely dis-

tilled and stored on 4 & molecular sieves.

Bis(pyrazol-l-yl)methane giz was pre-
paredg (92%) from pyrazole and CH2C12, mp
9
108 °c (uie.” , 111°0).

Phenylbis (pyrazol-1-yl)methane Eg} was

prepared by refluxing, with vigorous stirring,
pyrazole (4g, 0.06 mol), tetrabutylammonium
hydxogen sulphate (lg, 0.003 mol), NaOH (21 g,
40 ml, 0.4 mol) and benzal chloride (10 ml,
0.1 mol) for 8 hours. The mixture was extracted
with Etzo {2 x 30 ml), washed with HZO (20 ml)
and dried over Mgsoa {anhyd.}. Evaporation of
Et,0 in vacuo gave an oil, which was distilled
in vacuo. The fraction boiling at 150-155°C,
(2.2 umilg) gave the desired product (;3’ 452)

as colourless needles on trituration with

62-63°C (11t.12,

petroleum ether (40-60), mp
61.5-62°¢) .

General Methods of Lithiation.~ Method A

with a-BuLi. To 1 g {(6mmol) of 1,1~bis(pyrazol-
1'yl)methane in freshly distilled THF (20 ml) un-
der nitrogen at ambient temperature was added

n-Buli (2.5 ¥ in hexane, 2 ml, 6.mmol) and
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Comp .

No. R1
¥ oo
M H
3f H
AN

3 H
8 -
~

22 H
Sh H
~

51 H
A

2’ Ph
Ws e
s
¥

i

’! (2n) R

R P-CH,CH, CH(OH)
H CH3CO

H thc(OH)

Ph PhZC(OH)

Pyrazole-5-Subst.

1-(pyrazol-1-yl)alkanes

Methylene Subsat.

R2

H
p-CH,C,H, CH(OH)
p-CH,CGH, CO

Ph2C(0H)

-CPhNH2

PhCH2

PhCO

In CDCl3, referenced to CDCl

to pyrazole nitrogen.

A. R. KATRITZKY et al.

Table VI

(pyrazole carbons excluded).

1-C a-C
66.7 62.7
63.9 c
63.3 c
74.6  76.7

In CDCl3, referenced to CDCl3 except where otherwise stated.

Table VII

Pyrazol-

5-Subst.

R-CH4CH, CH(OH)

CH3C0

Ph2C(0H)

H
H
H

thc(ou)

b Ref. 9. £

Pyrazole
Ring

both
both

both

unsubst.

subst.

unsubst.

subst,

unsubst.

subst.
both
both
both

unsubst,

suhst,

Aryl (Rz)

1 2

b

138.3 129.2— 125.2— 137.5

145.2 -
144 .8 -

(pyrazol carbons).

¢ 128.2127.02 12752 -
d
d

C NMR spectra e-(p.p.m.) of 1-(5~substituted pyrazol-1l'-yl)-1-(pyrazol-1"-yl)alkanes gé)

b

Tentative assignments.

Not observed. & Also 134.6 (s, C-1, R'), not assigned: 128.6, 128.1, 128.0, 127.3, 127.1.

C NMR spectra 2 (p.p.m.) Of 1,1-bis(pyrazol-1-yl)alkanes and 1-(5-substituted pyrazol-l-yl)-

Pyrazole Ring Carbons

3

140.6
140.1
140.8

140.7
139.5

141.1
139.4

140.2
141.0

139.6
140.8

139.5
140.7

140.7
140.0
140.0

139.3
139.5

4 5
107.0 129.5
106.6 129.3
107.5 129.5
107.1 c
106.2 130.9—
106.3 c

133,
105.5 33.9%
106.7 130.3
108.0 145.8
106.3 130.2
113.4 153.7
106.4 130.3
110.7 145.6
106.5 129.6
106.2 130.3
106.6 132.4
105.9 129.6
109.1 149.5

Pyrazole rings dissymmetric due to H-bonding
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the mixture was stirred for lh.

The electrophile (6 mmol) in dry THF

(20 ml) was added and stirring was

continued for a further 12 hours. Water (2

ml) was added, the reaction mixture was evapor-
ated to dryness, then triturated with CH2C12

{20 m1). The CH2C12 was then filtered and
evaporated to dryness to give-the product after
recrystallisation from a suitable solvent

(Tables I, II).

Method B, Teverse addition with LDA .

A solution of LDA (0.6 g, 6 mmol) in THF (10
ml) was prepared by adding n-BuLi (2.5 M, 2
ml, 6 mmol) to dry diisopropylamine (0.8 g, 8

mmol) in THF under N, at -78°C. The solution

2
was allowed to warm to -10°C and transferred
by syringe, to the flask containing i (1g,
6 mmol) and the electrophile (6 mmol) {n THF
(20 ml) under Nz at 0°C. The reaction mix-
ture was stirred for 3 hours at 0°C and at
ambient temperature for a further 12 hours.
Water, { 2 ml) was added, the mixture was
evaporated to dryness in vacuo, and the solid

residue was extracted with CH2C1 After fil-

2
tering, the CH2012 solution, drying over Mgsoa
(anhyd.) and evaporation in vacuo the a-add-
ition products were isolated as white solids

or as olls which gave solids on trituration

with pet. ether (40-60).

In the preparation of 3f and 8 2 equiv-
~ ~

alents of LDA were used.

Method C with n-Buli. Phenyl-l,1-bis[pyr-

azol-1'-yllmethane (3) (1.3 g, 6 mmol) in fresh-
ly destilled THF (20 ml) was treated with n-
BuLi (2.5 Y in hexane, 2 ml, 6 mmol) under N,.
The solution was stirred for 60 min. at -78°C

and the electrophile (6 mmol) was added at 0°C.

Stirring was continued for 12 h at 23%c. The

work-up was as in Method A.

1-(4-Methylphenyl)-1,1-bis[1'~(pyrazol-

1"-ylmethylene)pyrazol-5'-yl]methanol (§f).-

Prepared by reaction of 1 with n-Bull (Method
A) with ethyl p-toluate as electrophile to give
6f as white prisms, m.p. 134-135°C, (0.4 g,
35%) from EtOAc/pet. ether (40-60); IR (CHBra)
3180 em™! (voH); 1 WMR, 8.57 (s, 1H, OW),
8.07-7.03 (m, 1iH, arom.}, 6.38 (s, 4H, -CH,-),
6.20 (dd, 2H, £3’4-£4’5ﬁ2H2. pyrazole 4'-H),
5.55 (d, 2H, J=2Hz, pyrazole 4-H), 2.3 p.p.m.
(s, 3H, _CES)'

Anal. Caled. for C,,H 2N 0: C, 63.76:

2272

Found:

8

H, 5.30; N, 27.05. C, 63.72; H, 5.30;

N, 27.50.

1-Phenyl~-l,l-bis[1'-{pyrazol-1"-ylmethy-

lene)pyrazole~5'~]methanol (25).— Prepared by

the reaction of 1 with n-BulLi (Method A) with
PhCOC1 as the electrophile to give 2§ as white
needles, m.p. 145-147°C (0.44 g, 37%), from
EtOAc: TR (CHBr,) 3200 em™ (OH); 'H NMR
(CDCI3) § 8.93 (br. s, 1H, OH), 7.9-7.3 (m,
10H, arom.), 6.66 (br. s, 4H, —C§2-), 6.5 (m,
2H, pyrazole 4'-H), 5.73 p.p.m. (m, 2H, pyra-
zole 4-H); 130 NMR (CDC13) 146.0 (s, pyrazole
c-5), 143.3 (s, C-1 benzene), 140.0 (d, pyra-
zole C-3), 139.3 (d, pyrazole C'-~3), 129.9 (d,
pyrazole C'-5), 128.2, 126.4, 108.8 (d, pyra-
zole C-4), 106.1 (d, pyrazole C'-4), 72.1 (s,
C~OH), 63.5 (tr, NQHZN); mass spectrum, m/z
(relative intensity) 400 (2), 264 (7), 175 (B),
105 (10), 81 (100), 53 (26), 28 (37).

Anal. Caled. for C,,H, No0: C, 63.0; H,

8

5.04; N, 28.0. Found: C, 63,23; H, 5.13; N,

28.42.
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