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New 4-Aryl-6-methyl-8-phenyl-2,3-dihydropyrazolo[3,4-b]diazepines and 4-aryl-8-methyl-6-phenyl-
2,3-dihydropyrazolo[4,3-b]diazepines were obtained from the reaction of 4,5-diamino-3-methyl-1-
phenylpyrazole 1 with one equivalent of the 3-dimethylaminopropiophenones 2 in absolute ethanol. The
structures of 4-aryl-6-methyl-8-phenyl-2,3-dihydropyrazolo[3,4-b]diazepines 3 and 4-aryl-8-methyl-6-
phenyl-2,3-dihydropyrazolo[4,3-b]diazepines 4 were determined by detailed nmr measurements.
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Benzodiazepines are an important class of psychothera-
peutic compounds. In recent years, some examples of het-
erocyclic rings fused to the seven-member diazepine ring
system have appeared in literature [1,2]. In particular,
good CNS activity was reported for various pyrazolodi-
azepines [3]. Some of these compounds are known to
have activities as psycotropics [4-7].

We have reported that the reaction of o,f-unsaturated
ketones and its precursors as [-dimethylaminopropiophe-
nones with 1,2-diamines [8-18] is a very convenient and ver-
satile method for the synthesis of fused diazepine system. In

this work we studied the reaction of 4,5-diamino-3-methyl-1-
phenylpyrazole 1 with 1-aryl-2-propenones generated in situ
from [-dimethylaminopropiophenones 2 (Scheme 1).

Reaction of 4,5-Diamino-3-methyl-1-phenylpyrazole 1
with B-dimethylaminopropiophenones 2 in ethanol
afforded compounds 3a-d and 4a-d. Because diamine 1
has non-equivalent amino groups at the ortho position, the
regioisomeric cyclization products 3 and 4 were expected.
In all cases, the formation of products 3 and 4 was
observed. The compounds 3a-d and 4a-d were separated
by column chromatography.
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Structural assignment of 3 and 4 was made on spectro-
scopic grounds. The infrared spectra of 3a-d and 4a-d
showed typical absorption between 3174 and 3404 cmr!
(N-H) and 1554-1594 cm! (C=N and C=C). The uv/visi-
ble spectrum of 3a-d and 4a-d in ethanol contains three or
four bands; most characteristic is an absorption maximum
in the range of 243-288 nm and a second one shifted
towards longer wavelengths (345 < A, < 419 and 386 <
Amax < 454 nm for 3 and 4 respectively). The 1H-nmr
spectra of compounds 3a-d showed the geminal protons
joined to C-2 and C-3 at 8§ 3.38-3.53 (multiplet) and &
3.13-3.29 (multiplet) ppm, respectively. The proton of the
N-H group appears as a triplet at & 4.44-4.71 ppm indicat-
ing the vicinal position of the protons on C-2. In addition,
two doublets are observed in the spectra of 3b-d (multi-
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signals. DEPT experiments indicated that one signal cor-
responds to CHjy, two to CH,, six to CH and six to Cq.
The 13C-nmr data of 3a-d and 4a-d are summarized in
Table 2 respectively. Assignment of the !H and 13C reso-
nances of compounds 3 and 4 was deduced from the con-
certed application of both direct and long range heteronu-
clear chemical shift correlation experiments. One-bond
proton-carbon chemical shift correlations were estab-
lished using the HMQC [19] sequence and (CH),, groups
were unambiguously characterized from the analysis of
long-range correlation responses over to two and three
bonds (2] or 3J couplings) using the HMBC [20] thec-
nique. This procedure was exemplified for compounds 3a
and 4a, for which all the connectivities, observed in the
HMBC diagram are given in Table 3. For the unequivocal

Table 1
1H NMR Chemical Shift (8) for Compounds 3a-d and 4a-d (Chloroform-d, 300 MHz)

Pyrazolodiazepine Phenyl Aryl
Compound CH; 1-NH 2-CH, 3-CH, H, Hy, Hp H, Hp, Hp
3a 2.38 4.44 3.39 3.17 7.47 7.40 7.25 7.83 7.33 7.30
3b 2.36 4.46 3.38 313 7.46 7.40 7.26 177 7.28 -
3¢ 2.35 4.46 3.39 3.13 7.46 7.40 7.26 7.70 7.43 -
3d 2.46 471 353 3.29 7.55 7.51 7.37 8.25 8.05 -
4a 225 3.45 345 3.24 7.77 7.42 7.25 7.86 7.37 7.40
4b 2.26 3.46 3.46 3.21 773 7.42 7.26 7.80 7.33 -
4c 227 3.47 3.47 3.23 7.75 7.44 7.28 7.74 7.51 -
4d 229 3.63 3.53 3.30 7.74 7.49 7.31 8.22 8.00 -
Table 2
13C NMR Chemical Shift (8) for Compounds 3a-d and 4a-d (Chloroform-d, 300 MHz)
Pyrazolodiazepine Phenyl Aryl
CH; C2 C3 C4 C-5a C-6 C8 C-8 G Co Cn G G Co Cn (o8
3a 115 416 356 156.8 1159 1497 - 1389 1388 1238 129.6 1272 141.0 1265 1283  128.7
3b 115 415 354 155.2 115.7  149.7 - 139.0 1387 1238 1296 1273 1394 1277 128.5 1347
3¢ 115 415 353 155.2 115.6  149.7 - 139.0 1387 123.8 1314 1230 139.8 1280 129.6  127.3
3d 114 412 354 153.0 115.8  150.0 - 139.4 1384 1236 1238 1275 1466 1269 1273 1475
4a 115 430 367 161.1 134.3 - 1375 1231 1402 1241 1284 1256 1399 1271 128.5 129.7
4b 115 429 36.6 159.4 134.0 - 137.4 1233 140.1 124.1 1284 1257 1384 1284 1286 1358
4c 115 428 366 159.5 134.0 - 1374 1234 140.1 1241 1286 1258 138.8 1284 1316 1243
44 114 426 369 157.3 137.1 - 1399 1239 1455 1237 1242 1260 1430 1276 1285 1473

plet for 3a) related to aromatic protons (& 7.28-8.25 ppm)
with ortho-constant J = 7.7+0.3 Hz. The compounds 4a-d
present !H-nmr spectra similar to spectra of compounds 3
geminal protons joined to C-2 and C-3 at § 3.45-3.53
(multiplet) and & 3.21-3.30 (multiplet) ppm, respectively.
The proton of N-H group appears as a triplet at & 3.45-
3.63 ppm and two doublets are observed in the spectra of
4b-d (multiplet for 4a) related to aromatic protons (8
7.28-8.25 ppm) with ortho-constant J = 7.3+0.3 Hz. The
IH-nmr spectral data for all the products are summarized
in Table 1. The 13C-nmr spectra of 3a and 4a showed 15

structural assignment of obtained compounds, the starting
point was the C-5a and C-8a resonances for isomers 3 and
4. The C-8a shows correlated peaks to CH,-2; C-5a and
C-8a show correlated peaks to methyl group at position 6
for 3 and position 8 for 4 respectively. The signal of C-5a
appear at 8 115.6-115.9 and 134.0-137.1 ppm for 3 and 4,
respectively. On the other hand, C-8a show signal at
138.9-139.4 for 3 and 123.1-123.9 ppm for 4. These can
be explained in the terms of the push-pull effect of the
amino and C=N groups linked to the C=C double bond in
structure 3 and 4. Also, the assignation of structures for



May-Jun 1999

Table 3

Long-range Proton-carbon Couplings Found in the HMBC Spectra of
compounds 3a and 4a Protons Showing HMBC
Correlation (3] couplings)

Carbon 3a 4a
2 _ -
3 H-1 H-1
4 H-2;H, H-2, H,
Sa CHj; H-1 H-1
6 _ -
8 - H-1
8a H-2 CHjy; H-2

compounds 3 and 4 were done by results from selective
low-power 13C, 1H decoupling experiments. In fact, C-5a
in 3 and 4 appears as doublets in the coupled 13C nmr
spectra. Radiation onto the proton signal of 1-NH turns
the C-5a signal into a singlet.

EXPERIMENTAL

All melting points are uncorrected. Column chromatographic
purifications were performed on Merck silica gel (60-200
mesh). The ir spectra were recorded on a ATI-Mattson spec-
trophotometer in potassium bromide pellets. The uv-vis spectra
were recorded on a Shimadzu UV-160 A spectrophotometer on
an ethanol solution. The 'H and !3C nmr spectra were run on a
Bruker AVANCE DRX 300 spectrometer in deuteriochloroform.
The mass spectra were recorded on a Fisons-Platform interface
APCI in methanol. The elemental analyses were determinated
on a LECO CHNS-900 analyzer.

4-Aryl-6-methyl-8-phenyl-2,3-dihydropyrazolo[3,4-b]-
diazepines 3 and 4-Aryl-8-methyl-6-phenyl-2,3-dihydropyra-
zolo[4,3-b]diazepines 4.

General Procedure.

A solution of 1-phenyl-3-(dimethylamino)-1-propanone
hydrochloride (0.68 g, 3.2 mmoles), 4,5-diamino-3-
methylpyrazole (0.51 g, 3.2 mmoles) was refluxed in 15 ml of
absolute ethanol for 1-7 hours (reaction control by tlc). The
reaction mixture was evaporated and resulting precipitate was
filtered, washed with ethanol, dryed and purified by silica gel
chromatography with a mixture ethyl acetate/n-hexane (40:60)
as the eluent. The first chromatographic fraction corresponds
to compound 3 and the second one to compound 4. The yields
and melting points of compounds 3 and 4 are summarized in
Scheme 1.

6-Methyl-4,8-diphenyl-2,3-dihydropyrazolo[3,4-b]diazepine 3a.

The mass spectrum shows (M+H)* = 303 (100).
Anal. Calcd. for C;gHgNy4: C, 75.47; H, 6.00; N, 18.53.
Found: C, 75.39; H, 6.14; N, 18.42.

4-(p-Chlorophenyl)-6-methyl-8-phenyl-2,3-dihydropyra-
zolo[3,4-b]diazepine 3b.
The mass spectrum shows (M+H)* = 339/337 (80/100).

Anal. Calcd. for CjgH7N4CI: C, 67.75; H, 5.09; N, 16.63.
Found: C, 67.70; H, 5.17; N, 16.56.
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4-(p-Bromophenyl)-6-methyl-8-phenyl-2,3-dihydropyra-
zolo[3,4-b]diazepine 3c.

The mass spectrum shows (M+H)* = 383/381 (100/73).
Anal. Calcd. for CigH7N4Br: C, 59.85; H, 4.49; N, 14.69.
Found: C, 59.74; H, 4.44; N, 14.76.

6-Methyl-4-(p-nitrophenyl)-8-phenyl-2,3-dihydropyrazolo-
[3,4-b]diazepine 3d.

The mass spectrum shows (M+H)* = 348 (70).
Anal. Calcd. for C1gH7N50,: C, 65.70; H, 4.93; N, 20.16.
Found: C, 65.63; H, 4.65; N, 20.23.

8-Methyl-4,6-diphenyl-2,3-dihydropyrazolo{4,3-b]diazepine 4a.

The mass spectrum shows (M+H)*+ = 303 (100).
Anal. Caled. for CgH gN4: C, 75.47; H, 6.00; N, 18.53.
Found: C, 75.52; H, 6.07; N, 18.36.

4-(p-Chlorophenyl)-8-methyl-6-phenyl-2,3-dihydropyra-
zolo[4,3-b]diazepine 4b.

The mass spectrum shows (M+H)* = 339/337 (77/100).
Anal. Calcd. for CigH{7N4Cl: C, 67.75; H, 5.09; N, 16.63.
Found: C, 67.81; H, 5.03; N, 16.66.

4-(p-Bromophenyl)-8-methyl-6-phenyl-2,3-dihydropyra-
zolo[4,3-b]diazepine 4c.

The mass spectrum shows (M+H)* = 382/381 (83/100).
Anal. Calcd. for CjgH7N4Br: C, 59.85; H, 4.49; N, 14.69.
Found: C, 59.78; H, 4.54; N, 14.61.

8-Methyl-4-(p-nitrophenyl)-6-phenyl-2,3-dihydropyrazolo[4,3-
bldiazepine 4d.

The mass spectrum shows (M+H)* = 348 (100).
Anal. Caled. for CigH{7N50,: C, 65.70; H, 4.93; N, 20.16.
Found: C, 65.74; H, 4.84; N, 20.11.
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