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Novel Ring Systems. Pyrazolo] 1,5-¢ || 1,3,5] benzotriazocin-5(44)one and
Pyrazolo| 1,5-¢]|1,2,3,5 ] benzotetrazocin-5(44yone Derivatives
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In conmection with a larger synthetic program involving
new Lypes of polycondensed heterocycles of potential bio-
logical activity and in order to synthesize novel compounds
pyrazolo| 1.5« ]| 1,3,5 [benzotriazocin-5(41None and pyra-
zolo| 15[ 1,2,3,5 |benzotetrazocin-5(@H)one derivatives,
we decided o investigate the reactions of N-(3,4-R,R'-
pyrazol-5-yh-o-aminobenzamides (IVa,b,¢) with tricthyl
orthoformate and nitrous acid.

The compounds 1Va,b e, which are promising intermedi-
ates for the synthesis of these heterocyclie systems, were
readily prepared by condensation of aminopyrazoles (1la,
b,¢) with o-nitrobenzoyl chloride (1) followed by catalytic
reduction on palladium on charcoal.

In the N-(3,4-R,R"-pyrazol-5-yl)-o-aminobenzamides, the
amide and pyrazole NII groups, because of their different
nature, possess different nucleophilic polential. Conden-
salion of 1Va.b,¢ with orthoformate and diazotisation may
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oceur in lwo possible ways; 1) by reaction of the amino
group and pyrazole NI to lead to cight member ring for-
mation V and VII respectively; 2) reaction of the amino
group and amide NI to form 3-substituted-N-quinazolinyl-
pyrazoles of type VI and 3-substituted-N-benzo-1,2,3-tri-
azinylpyrazoles of type VI (Scheme 1),

The elemental analysis of the oblained compounds were
consistenl with eyclic structures 'V and VIL e spectra
(Nujol) showed absorplion bands at 3100-3200 em™! (N1
and a strong band at 1680 em™ (CO), the presence in the
nmr spectra (DMSO-dg) of a singlet at 12.64-13.70 & (111)
showed the presence of a mobile proton attributable to the
NH of a cyclic amide structure.  Moreover, these com-
pounds exhibited acidic character. They were dissolved
by dilute alkali and were precipitated unchanged by adding
satured aqueous ammonium chloride.

The foregoing data does not permit a definite structural
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TABLE I
N43,4-R,R"Pyrazol-5-yl)-o-nitrobenzamides and -0-aminobenzamides.
NO,  H. N NHp S
i Y |
@co —_ Nu)\\ R CoO—NH" "R
R R
i I
Analysis
Caled. Found
R R M.P., °C Formula C H N C H N
Ila CeHs H 216-218° C16H12N403 (2) 62.33 3.92 18.18 62.40 391 18.38
11b (CHy)q 254-256° Cy14H14N403 (b) 58.73 493 19.57 58.78 4.86 19.49
e (CHy)s 210-213° CisH16N403 (c) 59.99 5.37 18.66 60.20 5.52 18.76
1Va CgHs H 248-250° C16H15CINGO 61.04 4.45 17.80 61.31 4.67 17.87
1Vb (CHy), 108-110° Ci14H16N40(d) 65.60 6.29 21.86 65.51 6.47 21.77
IVe (CH,) 150-152° Cy1sHigNaO (e) 66.66 6.71 20.73 66.85 6.78 20.58
5

(a) Ir: 3420-3200 ecm~! (broad) (2 x NH) 1680 em™! (CO); nmr: 7.10 & (s, 1H, pyrazole CH) 7.308.40 6 (m, 9H, C4Hs and CgHy )
[1.328 (s, 1H,NH) 13.10 (s, IH, NH). (b) Ir: 3400-3200 cm™! (broad) (2 x NH), 1680 cm™! (CO); nmr: 1.30-2.80 5 (m, 8H, (CH;)4)
7.408.30 & (m, 411, CeHg) 10.30 (s, LH, NH) 11.86 & (s, 1H, NH). (¢) Ir: 3400-3200 cm~! (broad) (2 x NH) 1680 cm~ (CO);
nmr: 1.20-2.80 & (m, 10H, (CHy)s) 7.608.00 & (m, 4, CgHy) 10.22 8 (s, 1H, NH) 12.02 (s, 1H, NH). (d) Ir: multiple bands in the
3uregionand 1660 em~! (CO); nmr: 1.30-2.80 5 (m, 8H, (CH;)4) 6.36 6 (s, 2H, NH2), 6.50-7.18 6 (m, 4H, CgHy), 9.60 5 (s, 1H, NH),
11.84 6 (s, 1H, NU). (¢) Ir: multiple bands in the 3 ¢ region and 1660 em™! (CO); nmr: 1.20-2.80 & (m, 10H, (CH,)s), 6.40 5 (s, 2H,

NI,),9.52 6 (s, LH, NH), 11.90 & (s, 11, NH).

assignment for the products obtained.  To remove any
doubt concerning the structures V and VI, we synthesized
the compound IX with the pyrazole nitrogen carrying an
acetyl group (1). Onreduction of compound 1X the amino

derivative X was obtained which was not characterized but

directly converted to X1 and XIH by trcatment with nitrous
acid and tricthyl orthoformate, respectively. The struc-
tural assignment of Xl and XIlI rested on the analytical
and spectroscopic data (nmr and ir). By action of alkali
aqucous on XI, X1l was obtained which showed nmr, ir
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TABLE 11

Pyrazolof1.,5-¢]11,3,5 |benzotriazocin-5(4H)one and Pyrazolo[1,5<}]1,2,3,5 |benzotetrazocin-
5(4H)one Derivatives.
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R R’ M.P., °C Formula
Va CeHs H 275-278° C17H;2N4O (a)
Vb (CH3)4 245-248° €y 5H;4N40 (b)
Ve (CHy)s 225-227° C16H16N40 (¢)
Vila CeHsg 1 268-272° C16Hy1N5O (d)
vilb (CH3)q 226-228° C1aH;13N50 (¢)
Ve (CHa)s 234-236° Cy1sH;sNsO (f)

201
N= N\
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Analysis
Caled. Found
C H N C H N
70.82 4.20 19.44 70.63 4.19 19.59
67.65 5.30 21.04 67.78 5.41 20.90
68.55 5.75 19.99 68.72 5.81 19.87
66.42 3.83 24.21 66.66 3.89 24.53
62.91 4.90 26.20 63.02 5.01 26.36
64.04 5.37 24.90 64.12 5.46 24.90

(1) Uv XA max nm log € 312 (4.33) 262 sh (4.10) 232 (4.18); ir: 3200-3100 em™! (multiple bands) (NH), 1680 cm~! (CO); nmr: 7.10
5 (s, 11, pyrazole CH), 7.40-8.40 6 (m, 9H, C¢Hs and CgHy), 8.62 6 (s, 1H, triazocine CH), 13.60 & (s, 1H, NH). (b) Uv: A max nm
log ¢ 315 sh (3.46) 305 (3.67) 276 (3.83) 266 (3.92) 252 (3.94) 228 (4.53); ir: 3200-3100 cm~! (multiple bands) (NH), 1680 ¢m™!
(CO); nmr: 1.50-2.80 5 (m, 8H, (CH3)4) 7.40-8.10 (m, 4H, Cgll4) 8.28 & (s, 1 H, triazocine CH), 12.64 6 (s, 1H, NH). (¢) Uw: Amax
nm log € 316 sh (3.50) 304 (3.60) 276 (3.89) 266 (3.96) 254 (3.95) 228 (4.58); Ir: 3200-3100 em~! (multiple bands) (NH) 1680 ¢m ™1
(€O, nmr: 1.20-2.80 § (m, 10H, (CH3)s, 7.30-8.10 (m, 4H, CcHy), 8.24 (s, 1H, triazocine CH) 12.64 (s, 1H, NH). (d) Uw: A max nm
log € 312 sh (3.94) 250 sh (4.43) 230 (4.48); ir: 3200 em™ (NH) 1680 cm™ (CO); nmr: 7.10 6 (s, 1H, pyrazole CH), 7.40-8.60 &
(m, 9H, CgHg and CgHy), 13.70 6 (s, 1H, NH). (e) Uv: A max nm log € 315 sh (3.60) 290 (3.73) 258 (3.72) 250 (3.81) 248 (3.85) 228
(4.42); 1Ir: 3200 cm™' (NH) 1680 cm™? (CO); nmr: 1.50-2.80 8 (m, 8H, (CH,)4), 7.70-8.50 8 (m, 4H, CeHa), 12.68 (s, 1H, NH).
(f) Uv: A max nm log e 315 sh (3.60) 288 (3.80) 266 (3.74) 250 (3.80) 248 (3.88) 226 (4.47); ir: 3200 em™! (NH), 1680 em~! (CO)
nmr: 1.20-2.80 6 (m, 10H, (CH;,)s), 7.708.50 5 (m, 4H, CgHy), 12.70 5 (s, 1H, NH).

spectra and melting point quite different from Vib. This
fact confirmed the assigned structures Viab,c to be correct
(Scheme 1I).

Unfortunately, for the compound X111 the deacetylation
reaction failed to give the corresponding tetrahydroin-
dazolquinazolinone, but a product was obtained which
was identical to 1Vb (m.p. and mixed m.p. ir, nmr). This
fact clearly indicated that compound 1Vh was generated
through mitial addition of water across the 1,2-double
bond in the quinazoline ring of X111 and further ring open-
ing reaction followed by loss of formic and acelic acid
catalyzed by hydroxyl ions, according Lo the mechanism
suggested by Morley and Simpson (2).

Some of these compounds were tested for their phar-
macological propertics by Bristol Laboratories Syracuse
N.Y., but no activity was observed.

EXPERIMENTAL

All melling points were laken on a Buchi-Tolloli capillary melt-
ing point apparatus and are uncorrected. Ir spectra were deter-
mined in nujol mull with a Perkin-Elmer infracord 137 spectro-
photometer; uv spectra were determined in ethanol solution with
a Beckmann DB recording spectrophotometer. The nmr spectra
(DMSO-dg) were obtained with a Jeol C-60H spectrometer (TMS

as internal reference).

General Procedure for the N{3,4-R,R’-pyrazol-5-yl)-o-nitrobenz-
amides.

A solution of 10 mmoles of 1lla (3), b (4), ¢ (5) in dry pyri-
dine (100 ml.) was treated with L0 mmoles of 2-nitrobenzoylchlo-
ride (1). After stirring at room lemperature for 24 hours the
solution was evaporated under vacuum, the syrup mixed with aque-
ous sodium hydroxide 40% (100 ml.) was shaken at room temper-
ature for 3 hours. To the filtered solution ammonium chloride
was added. The precipitate was filtered, washed throughly with
water, air dried and recrystallized from ethanol, yield 86-88%. The
products are listed in Table 1.

General Procedure for the N{3,4-R,R’-pyrazol-5-yl)-0-aminobenz-
amides.

A mixture of 3 mmoles of 11la,b,c, 350 ml. of ethanol and 500
mg. of 10% palladium on charcoal was hydrogenated in a Parr
apparatus al 45-50 psi for 8 hours. After removal of catalyst, the
solution was evaporated under vacuum to dryness and the residue
was recryslallized from ethanol, yield 70-75%. The product 1Va
was characterized as hydrocloride derivative. The producls are
listed in Table 1.

General Procedure for the Pyrazolof1,5-¢]11,3,5 |benzotriazocin-
5(4Hone Derivatives.

Compounds 1Va,b,ec (20 mmoles) and triethyl orthoformate
(40 mmoles) were heated under reflux in ethanol (20 ml) for 5
hours. On cooling, the precipitate was filtered off and washed
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throughly with ethanol. Evaporation of the mother liquors gave
further quantitaties of the required products, yield 08-72%. ‘The
producls were recrystallized from ethanol and are listed in Table 1.

General Procedure for the Pyrazolol 1,5« || 1,2.3.5 |benzotetrazo-
cin-5(41None Derivatives.

Compounds [Va,b.e (10 mmoles) were dissolved in aeetic acid
(70 ml.). Sodium nitrite (20 mmoles) in waler (5 ml.) was added
dropwise to the stirred solution at 0-5
I hour at 0-5° and then the solution was allowed to warm to room
temperature overnight. The precipitate obtained from the addition
of waler (100 ml) to the solution was filtered off, washed with
waler and recrystallized from benzene, yield 67-70%. ‘The pro-
duets are listed in Table 11.

o] Ny e . - .
. Stirring was conlinued for

N{4,5,0,7-Letrahydro-1-acetylindazol-3-y1)-o -nitrobenzamide (1X).

A mixture of b (1 g.) and acelic anhydride (15 ml.) was
stirred al room temperature for 24 hours.  After the addition of
water and solid sodium bicarbonate, the acetyl derivalive was ob-
tained, m.p. 210-212° (benzene-petroleum ether): ir: 3200 em™!
(NI 1700 and 1730 em™! (2 x CO); nmr: 1.30-3.00 6 (m, 11H,
(Cll)4 and CH3), 7.40-8.10 5 (m, 41, CHg) 1090 6 (s, TH, NLI).

Anal. Caled. for CigllygNgOg: € 5853 H, 4910 N, 17.07.
Found: C, 58.08; 11,5.00; N, 16.99.

344,5,06,7-Tetrahydro-l-acetylindazol-3-yDbenzo-1,2 3-triazin-
A3 HNone (X1).

Crude N4.5,0,7-1etrahydro-1-acetyl-3-yl-o-aminobenzamide (X)
(10 mmoles) prepared by the hydrogenation general procedure was
dissolved in acetic acid (70 ml.). Sodium nitrite (20 mmoles) in
water (5 ml) was added dropwise to the stirred solution at 0-5°
Stirring was conlinued for 1 hour al 0-5% and then the solution was
allowed 1o warm 1o room temperature. ‘The precipitate obtained
was filtered off, washed with waler and recrystallized from ethanol,
yield 68%. "The product melted at 208-210°%; uv: A max nmmn log
¢ 285 sh (3.80) 232 (4.33); ir: 1700 and 1730 em” 1 (2 x CO)
nmr: 1.42-3.20 § (m, 11H, (CHy)s and CH3), 7.80-8.40 & (m,
4H, Cellyg).

Anal. Caled. for C ot sNgO,: €02
Found: C, 62.26; 1, 5.09; N, 22.51].

12: 1, 4.89; N, 22.04.

Hydrolysis of X1.

344.,5,0,7-Tetrahydroindazol-3-yl)benzo-1,2,3-triazin-4(3/ Yone
(X1).

A suspension of 3 mmoles of X1 in aqueous sodium hydroxide
10% (30 ml.) was stirred for 24 hours at room temperature. The
solid which separated quantitatively was filtered and recrystallized
from ethanol, m.p. 185-188°%; uv: A max nm log ¢ 230 (3.52) ir
3200 em™! (NI and 1700 em™' (CO); nmr: 1.30-2.80 & (m,
811, (CHy)q, 6.80-8.10 6 (in, 411, Cglla), 12.30 6 (broad, L1, NI).

Anal. Caled. for Cygll;3NgO: €, 6291 1,490 N, 26.20.
Found: C,63.09; H,5.11; N, 26.106.

344,5,0,7-Tetrahydro-l-acetylindazol-3-yhquinazolin-i(3H)on e
(XL

Crude X (20 mmoles) and triecthyl orthoformate (10 ml.) was
heated under reflux for 8 hours. On cooling, the precipitate was
fillered off and reerystallized from ethanol, m.p. 198- 200°%; uv:
A max nin log ¢ 305 (3.81) 250 sh (4.44) 232 (4.70): ir: 1700
and 1730 em™! 2 x CO; nmr: 1.402.10 8 (m, 111, (Cll3)4 and
CH3), 7.50-8.20 § (m, 411, CgHy), 8.32 6 (s, 1 H, quinazoline CH).

Anal. Caled. for CyqH1gNgOq: C, 66.22; 11,5.23: N, 18.17.
Found: C,66.18; [1,5.50; N, 18.13.

Hydrolysis of X111.
NA4.5.,6,7-Tetrahydro-21l-indazol-3-yD-o-aminobenzamide (1Vh).

A suspension of 3 mmoles of X111 in aqueous sodium hydroxide
10% (30 ml.) was stirred for 24 hours al room temperature. The
solid which separated quantitatively was collected and recrystallized
from ethanol m.p. 108-110°.  The product was identical with
1Vb obtained by the above method (mixed m.p., ir, nmr).

N-(4,5,6,7-Tetrahydro-2-acethylindazol-3-yl)-o-nitrobenzamide
(XV).

Compound X1V (6) (3 mmoles) was dissolved in 30 ml. of
chloroform and 3 mmoles of o-nitrobenzoyl chloride was added.
Triethylamine (3 mmoles) was added in one portion and the mix-
ture was then refluxed for 3 hours. The solution was evaporaled
under vacuum and the resulting crude solid was recrystallized from
methanol, m.p. 192-194°; ir: 3200 em~! (NH) 1680 and 1720
em™! (2 x CO), nmr: 1.50-2.80 8 (m, 111, (CHy)g and CH3),
7.60-8.30 6 (m, 4H, CgHyg), 10.64 6 (s, 1H, NH).

Anal. Caled. for CygllygNgOgq: C.58.53; 11,4.91; N, 17.07.
Found: C,58.58; H,5.09; N, 17.20.
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