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ABSTRACT

Reaction of dehydro-L-ascorbic acid 2-(p-sulfamylphenylhydrazone) with
arylhydrazines gave a number of mixed bis-hydrazones which were rearranged,
on heating with hydrazine hydrate followed by acidification, into 1-aryl-
3-(L-threo-glycerol-1-yl)-4,5-pyrazolinedione-4-p-(sulfamylphenylhydrazone)s.
These and the bis-hydrazones were characterized as the related tri- and
di-O-acetates respectively. The glycerol side chain of the phenylpyrazolinedione
was degraded by a periodate-borohydride sequence to a hydroxymethyl group, the
product was further characterized as the monoacetate and monobenzoate.
Acetylation or benzoylation of dehydro-L-ascorbic acid 2-(p-sulfamylphenyl-
hydrazone) led to olefinic ester.
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SYNTHESIS OF SOME SULFANILAMIDE-SUBSTITUTED 4,5-PYRAZOLINEDIONE
DERIVATIVES FROM DEHYDRO-L-ASCORBIC ACID

INTRODUCTION

Many of the reactions of dehydro-L-ascorbic acid bis-hydrazones (L-threo-2,3-hexodiulosono-1,4-lactone-2,3-
bis-hydrazones) differ from those of the sugar osazones (glycosulose 1,2- bis-hydrazones). The former readily
undergo cyclization involving either nucleophilic attack of the hydrazone nitrogen atom on the 1-carbonyl group,
or attack of a hydroxyl group on the hydrazone residue. Thus, for example, oxidation of dehydro-L-ascorbic acid
bis-hydrazones, yield bicyclic azo compounds [1, 2], where the glycosulose osazones yield triazoles [3], other
differences has been discussed [4]. The triazole derivatives of dehydro-L-ascorbic acid and its analogs have been
prepared through dehydrative cyclization of the 2-arylhydrazone 3-oximes [5-7].

RESULTS AND DISCUSSION

The present work deals with the synthetic application of the 2-(p-sulfamylphenylhydrazone) of dehydro-
L-ascorbic acid in the synthesis of some pyrazole derivatives. The 4,5-pyrazolinediones showed biological
activities [8~12] and this attracted the attention to the synthesis of some pyrazoles attached to the sugar moiety and
the active part of sulfanilamide drug. Thus, unimolecular condensation of dehydro-L-ascorbic acid with
p-sulfamylphenylhydrazine, gave the 2-hydrazone (1), from which, upon treatment with phenyl-, o-nitrophenyl-,
p-nitrophenyl-, or with p-chlorophenylhydrazine, the corresponding mixed bis(hydrazones) (2—5) are obtained in
red needles; they revealed the lactone bands between 1745-1780 cm™' in addition to the hydroxyl bands between
3400-3490 cm™!. Acetylation of compounds (2—5), with acetic anhydride and pyridine, gave the di-O-acetyl
derivatives (6-9), the IR spectra of which showed unresolved bands between 1740—~1760 cm™ due to the lactone
and ester groups. The "H-NMR spectrum of (7) showed two acety] groups, appearing at & 1.90 and 2.1 ppm as two
singlets each of three proton intensity; the C-6 methylene protons appeared as a multiplet centered at 3 4.25 ppm
followed by a multiplet at 8 4.50 (H-5). A doublet at 8 5.62 was assigned to the C-4 methine proton, and the
aromatic protons appeared at & 7.1-7.72.

Treatment of the mixed bis(arylhydrazones) (2—4) with hydrazine hydrate in methanol followed by acidification,
afforded the corresponding 1-aryl-3-(L-threo-glycerol-1-yl)-4,5-pyrazolinedione 4-(p-sulfamylphenylhydrazone)
(10-12). Their IR spectra revealed the amide bands at 1660-1680 cm™' in addition to the hydroxyl bands at
3400-3500 cm™'.

Acetylation of (10) with acetic anhydride and pyridine, gave 1-phenyl-3-(1,2,3-tri-O-acetyl-L-threo-glycerol-
1-yl)-4,5-pyrazolinedione 4-(p-sulfamylphenylhydrazone) (13) whose IR spectrum showed the amide band at
1670 cm™" and the ester band at 1750 cm™'. Similarly, benzoylation of (10) with benzoyl chloride and pyridine,
gave the perbenzoyl derivative (14).

Treatment of (10) with sodium metaperiodate, gave 1-phenyl-3-formyl-4,5-pyrazolinedione 4-(p-sulfamyl-
phenylhydrazone) (15) whose IR showed the formyl group at 1720 cm™ and the amide band at 1670 cm™. Sodium
borohydride reduction of (15), gave the 3-hydroxymethyl derivative (16) which was characterized as its acetyl
derivative (17).

Acetylation of the monohydrazone (1) with acetic anhydride and pyridine, caused simultaneous acetylation of
the hydroxy group and formation of an optically inactive olefinic compound (18). Its combustion analysis agreed
with the molecular formula C,,H,,N;0,S, and its IR spectrum showed the lactone band at 1770 cm™'. 'H-NMR of
(18) showed one acetyl group signals at & 2.03 in addition to the expected proton signals. Similarly, treatment of
(1) with benzoyl chloride and pyridine gave (19).
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EXPERIMENTAL
General Methods

Melting points were determined with a Tottoli (Biichi) apparatus and are uncorrected. IR, visible, and ultraviolet
spectra were recorded with a 580-B Perkin—Elmer spectrometer and NMR spectra with a Varian EM-390
spectrometer for solutions of CDCI; and DMSO-d using tetramethylsilane as internal standard. Microanalyses were
performed in the Chemistry Department, Faculty of Science, Cairo University, Cairo, and in the Chemistry
Department, Faculty of Science, Assiut University, Egypt.

L-threo-2,3-Hexodiulosono-1,4-lactone-2-(p-sulfamylphenylhydrazone) 3-arylhydrazones (2-5)

A solution of the monohydrazone (1) [13, 14] (0.5 g) in ethano! (50 ml) was treated with the desired
arylhydrazine (0.5 g) in ethanol (20 ml) and few drops of acetic acid. The mixture was refluxed for 3 h,
concentrated and left to cool at room temperature. The solid was filtered oft, washed with ethanol and ether, and
dried. Each product recrystallized from ethanol in red needles (see Table 1).

5,6-Di-0-acetyl-L-threo-2,3-hexodiulosono-1,4-lactone-2-(p- sulfamylphenylhydrazone) 3-arylhydrazones
(6-9)

To a solution of the mixed bis(arylhydrazones) (2-5) (0.1 g) in dry pyridine (10 ml) was added acetic anhydride
(10 ml) and the mixture was left overnight at room temperature. The mixture was poured onto crushed ice, and the
product was filtered off, washed with water and ethanol, and dried. Each product recrystallized from ethanol in red
needles (see Table 1).

1-Aryl-3-(L-threo-glycerol-1-yl)-4,5-pyrazolinedione-4-( p-sulfamylphenylhydrazone)s (10-12)

A solution of (2-4) (1 g) in methanol (30 ml) was treated with hydrazine hydrate (2 ml) and refluxed for
30 minutes, and then acidified with acetic acid (4 ml) and left to cool at room temperature. The solid was filtered
off, washed with methanol and dried. Each product recrystallized from ethanol as orange needles (see Table 1).

1-Phenyl-3-(1,2,3-tri-O-acetyl-L-threo-glycerol-1-yl)-4,5-pyrazolinedione 4-( p-sulfamylphenylhydrazone)
(13)

To a solution of (10) [13] (0.4 g) in pyridine (10 ml) was added acetic anhydride (10 ml) and left overnight at
room temperature. The mixture was poured onto crushed ice, and the product was filtered off, washed with water
and ethanol, and dried (yield 0.4 g; 80%). It recrystallized from methanol as orange needles, m.p. 180-181°C;
VKB 1770 (ester) and 1660 cm™' (OCN); AEH 248, 394 nm (log € 4.93, 4.56); A, 220, 300 nm (log € 4.18,
3.05); '"H NMR data (CDCl,): 8 2.0, 2.09, 2.12 (3s, 9H, 3 OCOCH,), 4.21 (m, 2H, H-3), 5.71 (m, 1H, H-2),
6.17 (d, 1H, H-1), 7.6-8.0 (m, 9H, aromatic protons).

Analysis: Calc.: for C,,H,sNsO,S: C, 51.52; H, 4.47; N, 12.52.
Found: C,51.30; H, 4.51; N, 12.60.

1-Phenyl-3-(1,2,3-tri-O-benzoyl-L-threo-glycerol-1-yl)-4,5-pyrazolinedione 4-(p-sulfamylphenylhydrazone)
(14)

A solution of (10) (0.4 g) in pyridine (10 ml) was treated with benzoyl chloride (1 ml) and left overnight at room
temperature. The mixture was poured onto crushed ice, and the solid was filtered off, washed with water and
ethanol, and dried (yield 0.4 g; 60%). It recrystallized from methanol as orange needles, m.p. 200-201°C;
Vi 1730 (ester) and 1680 cm™ (OCN).

max

Analysis: Calc.: for C3H;N;O,S: C, 62.82; H, 4.16; N, 9.4.
Found: C, 62.63; H,3.91; N, 9.0.
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3-Formyl-1-phenyl-4,5-pyrazolinedione 4-(p-sulfamylphenylhydrazone) (15)

A suspension of (10) (0.1 g) in water (10 ml) was treated with a solution of sodium metaperiodate (0.5 g) in
water (10 ml), and the mixture was shaken for 6 h. The solid was filtered, washed with water and ethanol, and dried
(yield 0.3 g; 82%). It recrystallized from methanol as needles, m.p. 170-171°C; V,'ffxr 1710 (CHO) and 1670 cm™
(OCN).

Analysis: Calc.: for C,(H;N;O,S: C,51.75; H, 3.50; N, 18.87.
Found: C, 51.40; H,4.0; N, 18.70.

3-Hydroxylmethyl-1-phenyl-4,5-pyrazolinedione 4-(p-sulfamylphenylhydrazone) (16)

A solution of (15) (0.37 g) in methanol (30 ml) was treated with a solution of sodium borohydride (0.2 g) in
water (10 ml) with occasional shaking and the mixture was left for 6 h at room temperature. The mixture was
acidified with acetic acid and the solid was filtered off, washed with water and methanol, and dried (yield 0.28 g;
75%). It recrystallized from ethanol as yellow needles, m.p. 207-208°C; vXB 3420 (OH) and 1660 cm™' (OCN).

Analysis: Calc.: for C,(H ;N;O,S: C, 51.47; H, 4.02; N, 18.76.
Found: C,51.42; H, 4.00; N, 18.50.

3-Acetoxymethyl-1-phenyl-4,5-pyrazolinedione-4-(p-sulfamylphenylhydrazone) (17)

A solution of (16) (0.1 g) in pyridine (10 ml) was treated with acetic anhydride (15 ml) and the mixture was left
overnight at room temperature. The mixture was poured onto crushed ice, and the solid was filtered off, washed
with water and ethanol, and dried (yield 80 mg; 70%). It recrystallized from methanol as yellow needles,
m.p. 190-191°C; vKB 1740 (ester) and 1670 cm™ (OCN).

max

Analysis: Calc.: for C gH;N;O,S: C, 52.05; H, 4.09; N, 16.86.
Found: C, 52.30; H, 4.20; N, 16.60.

4-(2-Acetoxyethylidene)-4-hydroxy-2,3-dioxobutano-1,4-lactone-2-(p-sulfamylphenylhydrazone) (18)

A solution of (1) (0.34 g) in pyridine (10 ml) was treated with acetic anhydride (5 ml) and the mixture was left
overnight at room temperature. The mixture was poured onto crushed ice, and the solid was filtered off, washed
with water and ethanol, and dried (yield 0.3 g; 87%). It recrystallized from ethanol as yellow needles,
m.p. 201-202°C; vXB' 1770 (lactone C=0), 1730 (ester) and 1680 cm™' (C=0); AE%M 235, 282 nm (log € 4.15,
4.39); A, 216, 298 nm (log € 4.04, 3.78); 'H NMR data (CDCI,): 8 2.03 (s, 3H, OCOCH,), 4.79 (d, 2H, H-6),
5.86 (t, 1H, H-5), 7.40~7.87 (m, 4H, aromatic protons).

Analysis: Calc.: for C,,H;N;0,8: C,45.77; H, 3.54; N, 11.44.
Found: C,46.20; H, 3.50; N, 11.20.

4-(2-Benzoyloxyethylidene)-4-hydroxy-2,3-dioxobutano-1,4-lactone 2-(p-sulfamylphenylhydrazone) (19)

A solution of (1) (0.37 g) in dry pyridine (10 ml) was treated with benzoyl chloride (0.5 ml) and the mixture was
kept overnight at room temperature. The mixture was poured onto crushed ice, and the solid was filtered off,
washed with water and ethanol, and dried (yield 0.3 g; 75%). It recrystallized from ethanol as yellow needles,
m.p. 190-191°C; vXB 1760 (lactone C=0 and ester) and 1680 cm™' (C=0).

Analysis: Calc.: for C(H,sN;0,S: C, 53.14; H, 3.50; N, 9.79.
Found: C,53.10; H, 3.80; N, 10.00.

January 1996 The Arabian Journal for Science and Engineering, Volume 21, Number 1.

127


http:7.40-7.87
http:4.04,3.78

S. H. Mancy and O. Osman

REFERENCES

[1] H.S.El Khadem and E. S. H. El Ashry, J. Chem. Soc., C, 1968, p. 2251.

[2] H.S. El Khadem, M. H. Meshreki, E. S. H. El Ashry, and M. A. El Sekily, Carbohydr. Res., 21 (1972), p. 430.

[3] H.S. El Khadem, Adv. Carbohydr. Chem., 18 (1963), p. 99.

[4] H.S. El Khadem, Adv. Carbohydr. Chem., 20 (1965), p. 181.

[S] M. A. El Sekily, S. Mancy, L. El Kholi, E. S. H. El-Ashry, H. S. El Khadem, and D. L. Swartz, Carbohydr. Res., 59
(1977), p. 141.

[6] M. A.El Sekily, S. Mancy, and B. Gross, Carbohydr. Res., 110 (1982), p. 229.

[71 M. A, El Sekily and S. Mancy, Carbohydr. Res., 124 (1983), p. 97.

[8] H.G. Garg, J. Med. Chem., 14 (1971), p. 266.

[9] H.G. Garg, J. Med. Chem., 15 (1972), p. 446.
H.
F. S. G. Soliman and R. M. Shafik, Pharmazie, 30 (1975), p. 436.
R. hafik and F. S. G. Soliman, Pharmazie, 29 (1974), p. 290.
R. oliman, E. S. H. El Ashry, I. El Kholi, and Y. El Kilany, Carbohydr. Res., 67 (1978), p. 179.
S. H. Mancy, K. F. Atta, and M. A. El Sekily, The Arabian Journal for Science and Engineering, 20(1) (1995), p. 145.

G
G
G. Garg and P. P. Singh, J. Pharm. Sci., 59 (1970), p. 876.
M. S
M.S
H.

Paper Received 12 June 1993; Revised 28 September 1993; Accepted 11 January 1994.

128 The Arabian Journal for Science and Engineering, Volume 21, Number 1. January 1996



