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Thermal cyclization of the N, N-disubstituted 2-chlorobenzoic hydrazide 1 yields the 1,2-pentamethylene
indazolone 5, which structure is confirmed by X-ray crystallography. We suggest that the reaction proceeds
through an N,N-alkyl shift in an initially formed indazolinium salt 2. An intermediate 1{5-chloropentyl)inda-

zolol 4 has been isolated.
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The synthesis of indazole derivatives from 2-halobenzo-
ic hydrazides is well documented [1,2]. Nevertheless, the
cyclization of N,N-disubstituted hydrazides such as 1 has
not been reported. We are now interested in this reaction
that could produce, through an intermediate salt 2, the
1,1-disubstituted indazolium betaine 3.

In the past years some syntheses of related pyrazolium
3-oxides from aminoisocyanates and acetylenes [3], or
from N, N-disubstituted hydrazines and electrophilic acety-
lenic compounds [4a,b], have been described. Several syn-
theses of the isomeric pyrazolium 5-oxides, from the tauto-
meric mixture of N, N-disubstituted hydrazones of 8-keto-
esters and (3-NV,N-hydrazinopropenoic esters [Sa-e], have
also been reported. We have found that thermal cycliza-
tion of 1 at 200° for 20 minutes affords a 1:9 mixture of
the indazolol 4 and the indazolodiazepine 5 in 85% yield.
Since compound 4 forms a red-orange sodium salt solution
with diluted sodium carbonate, it can be easily extracted
from the reaction mixture. When pure compound 4 is
heated at 200° for 25 minutes, hydrogen chloride is evolv-
ed yielding 5 in 90% yield.
1(5-Chloropentyl)-5-nitro-1 H-indazol-3-o0l (4).

This compound had mp 184-186°, toluene; 'H nmr (deu-
teriochloroform, tetramethylsilane): 6 1.2-2.1 (m, 6H,
C(CH,),C), 3.52 (t, 2H, CH,Cl), 4.25 (t, 2H, CH,N); **C nmr
(DMSO0-d,, tetramethylsilane): 8 45.46 (t, CH,Cl), 48.70 (1,
CH,N), 157.57 (s, C-3); ir (Nujol): 3300-2100 br, 1620, 1600,
1568 cm™; ms: (75 eV) 283 (M*, 17%), 248 (15%), 193
(13%), 192 (100%), 146 (33%).

Anal. Caled. for C,H,CIN,O,: C, 50.80; H, 4.97;
N, 14.81; Cl, 12.50. Found: C, 50.96; H, 5.23; N, 14.86;
Cl, 12.59.

1,2-Pentamethylene-5-nitro-1,2-dihydro-3H-indazol-3-one
).
This compound had mp 157-159°, 1-propanol; 'H nmr

Scheme 1

(deuteriochloroform, tetramethylsilane): 6 1.86 (br, 6H,
C(CH,),C), 4.15 (br, 4H, CH,Cl + CH,N); ir (Nujol): 1670
(CO), 1630 cm™; ms: (75 eV) 248 (15%), 247 (M*, 100%),
218 (13%), 201 (15%), 192 (24%), 191 (21%), 146 (10%),
89 (11%).

Anal. Caled. for C,H,,N,0,: C, 58.29; H, 5.30; N, 17.00.
Found: C, 58.58; H, 5.42; N, 16.94.

We assumed that the reaction takes place through a non
isolated salt 2 as shown in Scheme 1. Similar piperidine
ring opening followed by ring expansion to a diazepine
has been observed in some 1,1-pentamethylenepyrazolin-
ium salts [4a,b]. Other cases of N-N, or N-C alkyl shifts
(Stevens or Wawzoneck rearrangement) in pyrazolinium
betaines [6] or in spiropiperidinium salts [7a,b] have also
been reported.



1744 Communication to the Editor

h N (O 017

! /’ /\ P
LN — cs

CLig . \ /cs ooy /‘\018

g N2
)

015

o

Figure 1. A view of the molecular structure of 3 with the

atomic numbering. Selected torsional angles (°):

C(10)—(N(1)—N(2)—C(14) 27.6(4)
N(1)—N(©@)—C(14)—C(13) 44.9(4)
C(12)—C(13)—C(14)—N(2) —81.4(4)
C(11)—C(12)—C(13)—C(14) 69.0(4)
C(10)—C(11)—C(12)—C(13) — 57.5(5)
N(1)—C(10)—C(11)—C(12) 71.8(4)
N(2)—N(1)—C(10)—C(11) — 78.6(4)
N(2)—N(1)—C(8)—C(9) 4.1(3)
N(1)—C(8)—C(9)—C(3) — 1.3(4)
N(2)—C(3)—C(9)—C(8) —2.1(3)
N(1)—N(2)—C(3)—C(9) 4.7(3)
C(8)—N(1)—N@)—C(3) —5.7(3)

Methylation of compound 4 with methyl iodide/potas-
sium carbonate in boiling acetone yields a 3:2 mixture of
O- and N-methylated products 6 and 7, which can be easily
separated by column chromatography over silica gel using
a 95:5 chloroform/ethanol mixture as eluent.

14(5-Chloropentyl)-3-methoxy-5-nitro-1 H-indazole (6).

This compound had mp 55-57°, 2-propanol; 'H nmr
(deuteriochloroform, tetramethylsilane): 6 1.1-2.1 (m, 6H,
C(CH,),C), 3.49 (1, 2H, CH,CI), 4.12 (s, 3H, CH,0), 4.18 (1,
2H, CH,N); ir (Nujol): 1620, 1595, 1550 c¢cm™.

Anal. Caled. for C,H,CIN,0, C, 52.44; H, 5.42;
N, 14.11; Ci, 11.91. Found: C, 52.31; H, 5.56; N, 14.28;
Cl, 12.13.
1-(5-Chloropentyl)-2-methyl-5-nitro-1,2-dihydro-3H-inda-
zol-3-one (7).

This compound was purified by preparative tlc on silica-
gel plates; it is a thick orange oil which solidifies on stand-
ing, mp 83-85°; 'H nmr (deuteriochloroform, tetramethyl-
silane): 6 1.2-1.9 (m, 6H, C(CH,),C), 3.46 (t, 2H, CH,CI),
3.50 (s, 3H, CH,N), 3.92 (1, 2H, CH,N); ir (Nujol): 1670
(CO), 1625 cm™.

Anal. Caled. for C,H,CIN,O,: C, 52.44; H, 5.42;
N, 14.11; Cl, 11.91. Found; C, 52.54; H, 5.63; N, 14.03;
Cl, 11.75.
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The structure of 4, 6, and 7 was deduced from analyti-
cal, spectral [1,4b], and chemical evidences. Since little in-
formation was available from the spectral data of 5, X-ray
diffraction measurements were done in order to establish
unambiguously the indazolodiazepine structure of this
compound [8].

The final X-ray model of 5 is shown in Figure 1 together
with several torsional angles. All bond distances have nor-

‘mal values. The geometry around N(1) deviates from pla-

narity, the sum of bond angles being 354.9(3)°, while that
around N(2) is 359.2(3)°. Bond angles C(9)-C(3)-O(15) =
131.2(3)° and N(2)-C(3)-0(15) = 124.2(3)° are significative-
ly different, probably due to the approach O(15)...H(4) of
3.05(3)A and O(15)...H(7) in 2.43(3) A [9], 0(15)...C(7) =
3.252(4) A, <0(15)..H(7)-C(7)' = 151(3)° (i = 1 + x,y,2).
The NO, group makes an angle of 1.7(3)° with the phenyl
ring. The five membered ring conforms as a twist with the
binary axis through N(1)-N(2), distorted to an envelope at
N(2) [10]. The seven membered ring shows a *‘chair’’ (C,)
with a quasi mirror plane through N(1)-N(2), distorted to-
wards a “‘twist chair’’ (TC,) [11] with a quasi binary axis
through N(2).

Work in this area is currently being done in order to ex-
tend the reaction to other N,N-disubstituted 2-halobenzoic
hydrazides. Attempts to isolate the intermediate indazolin-
ium salt 2 are also in progress.
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