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Abstract [] Synthesis of C-(2-furyl}-N-«(4-nitrophenyl)methanohydrazonyl bromide 2 is
described. Treatment of 2 with nucleophiles affords the corresponding substitution produ-
cts 3-7. Also, compound 2 reacts with selenocyanate anion and thiocyanate anion and
give the corresponding selenadiazoline and thiadiazoline 8 and 9. respectively. Moreover,
reaction of 2 with enolates of various active methylene compounds afforded the pyrazole

derivatives 17-20.
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Hydrazonyl halides proved to be biologically ac-
tive and their properties depend on the nature of
the groups on the carbon and nitrogen atoms. For
example, C-alkylhydrazonyl halides possess miticidic,
insecticidic and herbicidic properties". whereas their
C-aryl-and C-aroyl analogues cxhibit antiviral and
antimicrobial”? properties. C-Acetyl- and C-ethoxy-
carbonyl-methanohydrazonyl halides were reported
to be active against red spiders on beans and apple
trees”.

Recently, we have been involved in the program
directed for utility of heterocyclic hydrazonyl hali
des™™ in the synthesis of heterocyclic compounds.
In continuation of this work. our objectives here
are on one hand to prepare compounds that might
have biological activity and on the other hand to
study the reactivity of C-(2-furyl)-N-(4-nitrophenyl)
methanohydrazonyl bromide 2 towards some nu-
cleophiles and active methylene compounds.

RESULTS AND DISCUSSION
1-(4-Nitrophenyl)-2-(2-furoyl)hydrazine was con-
verted to C-2-furyl)-N-(4-nitrophenyl)methanohydra-
zonyl bromide 2 according to method of Wolkoff".

Thus. addition of carbon tetrabromide to a suspen-
sion of 1 and triphenylphosphine in dry acetonitrile
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afforded the bromide 2 in 75% vyield. The structure
of the product 2 was established on the basis of
its spectra. elemental analyses and its substitution
reaction (Scheme 1) (Table I-III).

Treatment of 2 with morpholine in ethanol affor-
ded the amidrazone 7 in quantitative yield. Similar
treatment of 2 with various nuclcophiles (cyanide,
phenoxide, thiophenoxide and azide) in ethanol re-
sulted in the displacement of the bromine atom and
afforded the corresponding substitution products 3-
6. respectively (Scheme 2). The structures of the pro-
ducts follow their preparation and their physical
data (Table I-III).

The reaction of 2 with selenourea or potassium
selenocyanate in ethanol at room temperature yiel-
ded product identified as 2-(2-furyl)-5-imino-4~(4-ni-
trophenyly}A=-134-selenadiazoline 8 (Scheme 3).
Also. compound 2 reacts with thiourea or potassium
thiocyanate and gave 2 (2-furyl)-S-imino-4-(4-nitro-
phenyl)»-A--134-thiadiazoline 9. The probable reac-
tion sequence leading to 8 and 9 is summerized
in Scheme 3. The structures of the products 8,9
were confirmed by their microanalyses and spectral
data together with their chemical behaviour sum-
merized in Scheme 3. In the IR spectra. compounds
8,9 had band due to imino NH at 3300cm™'. Ni-
trosation of 8 and 9 with sodium nitrite in acetic
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Table 1. Melting points and analytical data of compounds 2-22

Anal. Calcd. (Found)

Compound mp. Molecular

no. (a) formula C% H% N%

2 185 (A) CiHi:N;O:Br 42,6 (42.8) 26 (24) 136 (13.3)
3 179 (E) C-HyN,O; 56.1 (56.1) 32 (3.0 219 (22.1)
4 123 (E) CyHi:N;O; 632 (63.6) 43 (43) 13.0 (12.8)
5 123 (E) CsHi:N;OsS 60.2 (60.5) 39 (4.2) 124 (12.1)
6 122 (E) CH:NO; 487 (48.7) 30 (3.2) 305 (30.5)
7 150 (E) CisHieNsO, 56.8 (56.8) 5.1 (53) 17.7 (17.6)
8 183 (E) C:HiN,O;Se 430 (433) 24 (27) 16.6 (16.5)
9 188 (E) C-HiNOsS 500 (49.8) 28 (3.1) 194 (19.6)
10 150 (A) Ci:H;NO.Se 396 (39.2) 19 2.1 19.2 (194
11 138 (A) C:H:N:OsS 454 (452) 22 29 221 219
12 258 (A) CsH1N4O.Se 498 (49.5) 24 (2.6) 145 (14.2)
13 219 (A) CisHigNLOsS 4.8 (450) 27 @27 149 (14.6)
14 208 (A) Cl:HiNLOsS 509 (504) 31 3. 170 (17.3)
15 256 (A) CHNO,Se 520 (52.2) 28 (3.0 12.8 (13.0)
16 228 (A) CyHiN,OS 582 (58.6) 31 33 143 (139)
17 130 (E) CieHisN;O4 61.7 (61.3) 42 4.1) 13.5 (14.6)
18 173 (E) CaHi7N:O;4 717 (72.0) 40 45) 100 (9.6)
19 130 (E) CxH7N:Os« 655 (652) 44 44) 10.5 (10.5)
20 216 (E) CoamiaNaOy 649 (64.8) 42 (4.5) 144 (14.6)
21 248 (E) C;HuN:O; 570 (57.3) 30 30 237 (23.5)
22 231 (E) CisHiNsOy 53.7 (53.9) 40 (4.0) 224 (22.5)

(a) Solvent of crystallization: A, Acetic acid: E. Ethanol.

acid yielded the N-nitroso derivatives 10 and 11,
thermolysis of 11 in xylene gave thiadiazolone deri-
vative 12, Acetylation of 8,9 with acetic anhydride
yielded the N-acetyl derivatives 13,14. Also. com-
pounds 8,9 undergo benzoylation with benzoyl ch-
loride in pyridine to give the N-benzoyl derivatives
15, 16. respectively. The spectral data and the satis-
factory elemental analyses of the products 10-17
were consistant with their assigned structures (Tab-
les I-HI).

Addition of 2 to an ethanolic solution enolate
of 24-pentane-dione yielded 4-acetyl-3-(2-furyl)S-me-
thyl-1-(4-nitrophenyl)pyrazole 17 in 80% yield. Reac-
tion of 2 with sodium enolates of other methylene
compounds under similare conditions gave the cor-
responding pyrazole derivatives. The structures of
the products were consistant with their spectral data
(Sheme 4) (Table I-HI).

Treatment of 2 with malononitrile and cyanoace-
tamide in ethanol in the presence of sodium etho-
xide affords the S5-aminopyrazole derivatives 21 and
22. The structures of the latter products were estab-

lished from their elemental and spectral analyses.
Moreover, the structure of the 4-aminocarbonyl-5-
aminopyrazole 22 was supported by alternate syn-
thesis from hydrolysis of 4-cyano-5-aminopyrazole
21 by concentrated sulfuric acid.

EXPERIMENTAL

All melting points were measured on Gallenkamp
melting point apparatus and are uncorrected. The
infrared spectra were recorded in potassium bro-
mide on Pye Unicam SP3-300 infrared spectropho-
tometer. The 'H-NMR sepectra were recorded in
deuterated chloroform and DMSO on Vanan T-60A
NMR spectrometer using tetramethylsilane as inter-
nal reference. Elemental analyses were carried out
at microanalytical laboratory of untversity of Cairo,
Giza, Egypt.

Preparation of N-(4-nitrophenyl)-C-(2-furyl)methano-
hydrazonyl bromide 2
Carbon tetrabromide (6.6 gm, 20 mmoles) was ad-
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ded to a stirred suspension of 1-(4-nitrophenyl)-2-
(furoyDhydrazine 1 (4.9 gm, 20 mmoles) and triphe-
nylphosphine (6.6 gm, 20 mmoles) in dry acetonitrile
(40 m/). The mixture was stirred for 1 h. During this
period, the hydrazide 1 dissolved and a yellow solid
precipitated. This was collected and crystallized
from acetic acid to give 2 in 80% yield (Table
D).

Reaction of hydrazonyl bromide 2 with nucleophiles

Equimolecular amounts of 2 and the appropriate
nucleophile (NaCN. NaOPh, NaSPh, NaN,, mor-
pholine) were stirred in ethanol (40 m/) for 24 h at
room temperature. The crude substitution products.
that precipitated were collected, washed with water
and recrystallized from ethanol to give compounds
3-7, respectively (Table I).

Preparation of 2-(2-furyl)-5-imino-4-(4-nitrophenyl)-A’-1,3,
4-selenadiazoline 8

A solution of selenourea or potassium selenocya-
nate (5mmoles) in ethanol (5m/) was added to a
solution of hydrazonyl bromide (1.6 gm, 5 mmoles)
in ethanol (20 m/) at room temperature. The reac-
tion mixture was stirred for 2h and the crude pro-
duct was collected, washed with water, dried and
finally crystallized from ethanol to give 8 in 85%
yield (Table II).

Preparation of 2-(2-furyl)-5-imino~4-(4-nitrophenyl)-A’-1,3,
4-thiadiazoline 9

This compound was prepared by the same me-
thod described for the preparation of 8 using thiou-
rea (or potassium thiocyanate) in place of selenou-
rea (or potassium selenocyanate). Compound 8 was
obtained in 70% yield. (Table I).

Preparation of 5-N-nitrosoiminoselenadiazoline 10 and 5-
N-nitrosoiminothiadiazoline 11
To a suspension of 8 and 9 (5 mmoles) in acetic

Table IL Infrared spectra of compounds 2-22

Compound em™!
no.
2 3300 (NH), 1600 (C=N)
3 3200 (NH). 2210 (C=N), 1600 (C=N)
4 3288 (NH), 1595 (C=N)
5 3284 (NH), 1600 (C=N)
6 3224 (NH), 2105 (N;, 1600 (C=N)
7 3305 (NH), 1600 (C=N)
8 345 (NH), 1600 (C=N)
9 3315 (NH), 1600 (C=N)
10 1580 (C=N)
11 1600 (C=N)
12 1690 (C=0), 1600 (C=N)
13 1620 (C=0), 1596 (CN)
14 1640 (C=0), 1595 (C=N)
15 1690 (C=N), 1595 (C=N)
16 1700 (C=0), 1600 (C=N)
17 1660 (C=0). 1600 (C=N)
18 1665 (C=0). 1595 (C=N)
19 1700 (C=0). 1590 (C=N)
20 1660 (C=0). 1600 (C=N)
21 3418, 3300 (NH,),
2200 (C=N)., 1595 (C=N)
22 3450, 3220 (NH), 1640 (C=0), 1590 (C=N)

acid (15m/) a saturated solution of sodium nitrite
was added dropwise while stirring. The reddish pro-
ducts were collected and crystallized from acetic
acid to give the corresponding nitrosoimino com-
pounds 10 and 11, respectively (Table I).

Thermwolysis of 5-N-nitrosoiminothiadiazoline 11

The compound 11 (0.2 gm) was refluxed in xylene
(20 m/) untill no more nitrogen was evolved. The
solvent was evaporated and the residue was tritura-
ted with petroleum ether 40/60C. The solid formed
was collected and cystallized from acetic acid to
give  2-(2-furyl}4-(4-nitrophenyl)-A*1,3 4-thiadiazo-
line-5-one (12); 75% yield (Table I).

Acetylation of selenadiazoline 8 and thiadiazoline 9
Compounds 8 and 9 (3 mmoles) were refluxed
in acetic anhydride (20 m/) for 30 min and the mix-
ture was cooled and diluted with water. The crude
products were collected and crystallized from acetic
to give compounds 13 and 14, respectively (Table

.
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Benzoylation of selenadiazoline 8 and thiadiazoline 9
Compounds 8 and 9 (3 mmoles) were refluxed
with benzoyl chloride (0.4 gm, 3 mmoles) in pyridine
(20m/) for 30min. The reaction was left to cool
and treated with hydrochloric acid (50 m/, 10%). The
crude products were collected and crystallized from
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acetic acid to give the corresponding N-benzoyl-
imino derivatives 15 and 16. respectively (Table I).

1-(4-Nitrophenyl)-3-(2-furyl)pyrazole derivatives 17-20

To an ethanolic sodium ethoxide solution [pre-
pared from sodium (0.1 gm 0.005gm atom) and ab-
solute ethanol (20 m/)] was added the appropriate
active methylene compound (5 mmoles) with stir-
ring. To the resulting solution. The hydrazonyl bro-
mide 2 (1.6 gm. 5mmoles) was added at room tem-
perature. The mixture was stirred for 4h during
which the bromide 2 dissolved and the crude pyra-
zole precipitated. The latter was collected, washed
with water, dried and crystallized from ethanol. The
compounds prepared with their physical data are
listed in Table L
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Table III. 'H-NMR spectral data of compounds 4-22

Compound ppm
no.
4 6.2-80 (m, 12H). 11 (s. 1H)
5 6.3-82 (m, 12H), 112 (s, 1H)
7 3.2 (dd, 2H). 3.8 (dd. 2H).

6.5-83 (m, 6H). 84 (s. 1H)

6.5-7.6 (m. 7H), 82 (s. 1H)

9 6481 (m, 7H), 83 (s. 1H)

13 24 (s, 3H). 6584 (m. 7H)

14 23 (s. 3H). 26 (s. 3H). 6480 (m. 7H)
63-83 (m. Ar-H).

19 10 (t J=7Hz 3H). 41 (g J=7 Hz, 2H).
64-83 (m. 12H)

20 27 (s. 3H). 6582 (m., 12H), 84 (s. 1H)

*®

1-(4-Nitrophenyl)3-(2-furyl)-5-aminopyrazole  derivatives
21 and 22

These compounds were prepared by the same ge-
neral procedure described for the preparation of 17-
20 using equimolecular amounts of the hydrazonyl
bromide 2 and the appropriate active methylene ni-
trile (5 mmoles each) in ethanol in the presence of
sodium ethoxide (5 mmoles). The crude product was
crystallized from acetic acid. The compounds pre-
pared with their physical data are listed in Table
L

Alternative method for synthesis of 22

Concentrated sulfuric acid (3 m/) was cooled to
20T and finally powdered S-amino-4-cyanopyrazole
21 (5 mmoles) was added with stirring, the addition
took about 10 min. The sulfuric acid solution was
then poured with stirring into a cold water (15 m/)
and the solution set aside overnight in the refrigera-
tor. The solution was then filtered and the product
was washed to be free of excess sulfuric acid. Recr-
ystallization from acetic acid gave a product identi-

cal in all respects (mp. mixed mp. and IR) with
compound 22.
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