616

Pakistan J. Sci. Ind. Res., Vol. 31, No. 9, September 1988

STUDIES ON DEHYDRO-L-ASCORBIC ACID 2-ARYLHYDRAZONE 3- OXIMES CONVERSION INTO
SUBSTITUTED TRIAZOLES AND ISOXAZOLINES"
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The 2-0-bromo and 2-o-chlorophenyltriazoles of dehydro-L-ascorbic acid (L-threo-2,3-hexodiu-
losono-1,4-lactone) were prepared through dehydrative cyclization of the corresponding 2-arylhydra-
zone 3- ox1mes Upon treatment with liquid ammonia, the triazole A afforded the triazole carboxa-
mides A, characterized as the tri- and tetra-acetates. Reactlon of 2 with bromine in water, caused its
cychzauon to the triazole ’\/ Controlled reaction of & with alkali followed by neutralization, gave the
isoxazolines <, . Reaction of R with HBr HOAC, gave the bromodeoxy derivatives R these were convert-
ed into the corresponding triazoles X on treatment with acetic anhydride-pyridine.
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INTRODUCTION

Many of the reactions of dehydro-L-ascorbic acid
bishydrazones (L-threo-2,3-hexodiulosono-1,4-lactone 2,3-
bishydrazones) differ from those of the sugar osazones
(glycosulose 1,2-bishydrazones). The former readily under-
go cyclizations involving either nucleophilic attack of a
hydrazone nitrogen atom on the l-carbonyl group, or
attack of a hydroxy group on the hydrazone residue. Thus,
for example, oxidation of dehydro-L-ascorbic acid bis-
hydrazones, yields bicyclic azo compounds [1,2] whereas
the glycosulose osazones yield triazoles [3]. The insecti-
cidal properties [4] of 2-m-chloro and 2-p-chlorophenyl
sugar triazoles have attracted the attention to the synthe-
sis of the 2-o-chlorophenyl derivatives. The 2-m- and
p-chlorophenyltriazoles [5,6] were prepared by oxidizing
the corresponding bishydrazones with heavy metal salts
such as copper sulfate. And by applying this reaction on
bis(o-chlorophenylhydrazone), the phenyltriazole was
obtained as a hydrogen atom replaced the chlorine atom.
In the present work, the 2-0-bromo- and 2-0-chlorophenyl
triazole of dehydro-L-ascorbic acid were prepared for the
first time through dehydrative cyclization of the corres-
ponding 2-arylhydrazone 3-oximes.

EXPERIMENTAL

General methods. —- Melting points were determined
with Tottoli (Buchi) apparatus and are uncorrected.l.R.
spectra were recorded with a 580B Perkin-Elmer spectro-

+Triazole Derivatives from Dehydroascorbic acids, Part VI.
For Part V, see ref. 8.

*Presented at the XIIth International Carbohydrate Sympo-
sium, Utrecht, Holland, July 1984.

meter, and n.m.r. spectra (for solutions in chloroform-a),
with tetramethylsilane as the standard with a Varian EM-
390 spectrometer. Chemical shifts are given on the scale.
Mass spectra were recorded with M60 spectrometer. Micro- -
analyses were performed in the Chemistry Department,
Faculty of Science, Cairo University, Cairo, Egypt.

L-threo-2,3-hexodiulosono-1,4-lactone 2-arylhydra-
zone @). . . . A solution of L-threo-2 3-hexodiulosono-1,
4-lactone (A/, 0.1 mol) in water (80 mL) was treated with
the desired arylhydrazone (0.1 mol) in ethanol (20 mL)
The mixture was kept overnight at room temperature, the
monoarylhydrazone that separated was filtered off, washed
with water and dried. Recrystallization from ethanol gave
compounds R as yellow needles. Melting points, formulas,
analyses, and i.r. data are listed in Table 1.

L-threo-2,3-Hexodiulosono-1,4-lactone 2-arylhydra-
zone 3-oximes (). . .. A solution of the monoarylhydra-
zone & (1 g) in ethanol (50 mL) was treated with hydro-
xylamine hydrochloride (1.5 g) and sodium acetate (1.5 g),
and the mixture was boiled under reflux for 6 hr. It was
concentrated, and the solid that separated out was filtered
off, washed with water, and dried. Each compound was
recrystallized from ethanol, giving yellow needles. (Table
1).

2-Aryl-4-(2,3-di-O-acetyl-L-threo-glycerol-l-yl } 1,2, 3-
triazole-5-carboxylic acid lactone Q). - -- (a) A suspension
of compound A (0.1 g) in acetic anhydride (10 mL) was
boiled under reflux for 1 h. The mixture was poured onto
crushed ice, and the product was filtered off, washed with
water, and dried. The products were recrystallized from
ethanol, giving colorless needles (Table 2).
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(b) A suspension of compound A (0.1 g) in dry
pyridine {5 mL) was treated with acetic anhydride (5 mL),
and kept overnight at room temperature. The mixture was
poured onto crushed ice, and the product that separated
was filtered off, and recrystallized from ethanol, to give
colorless needles identical with those obtained from me-
thod (a).

2-Aryl-4-(L-threo-glycerol-l-yl)}-1,2,3-triazole  5-carbo-
xamides Q).- - - A solution of compound ’4{/(1 g) in metha-
nol (20 mL) was treated with concerntrated ammonia
(10 mL) and kept overnight at room temperature. The
solution was concenirated under diminished pressure to a
small volume and the solid that separated was filtered off,
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and dried. The products were recrystallized from ethanol
in cololess needles (Table 2).

2-Aryl-4-(1,2,3-tri-O-acetyl-L-threo-glycerol-1-yl } 1,2,3-
triazole S-carboxamides @). - - - A solution of each com-
pound R (0.1 g) in dry pyridine (5 mL) was treated with
acetic anhydride (5 mL), and kept overnight at room
temperature. The mixture was poured onto crushed ice,
and the product that separated was filtered off, washed
with water and dried. The products were recrystallized
from ethanol, giving colorless needles (Table 2).

Triazole tetraacetates ().~ A suspension of each
compound R (0.1 g) in acetic anhydride (5 mL) was boiled
under reflux for 1 h. The mixture was then cooled, and

Table 1. Microanalytical and IR data for compounds 2 and 3.

Comp- Ar M.P. Molecular Analysis KBr

ound (degrees) Formula C H Hal. N Vmax (cm™)

2a CeH4Br-o 148-149 Cy2H 1 BrN,Os Calc. 42.00 3.28 1 :28.29 8.16 3450, 1720, 1680
Found 42.24 3,51 23.50 8.22

2b CgH4Clo 163-164 C12H;1CIN,Os Calc. 48.25 3.72  11.87 9.37 3450, 1760, 1680
Found 48.54 359 11.68 9.60

3a CgHyBr-o 238-239 Ci2H3BrN305 Calc. 40.24 3.38 2231 11.73 3400, 1730
Found 40.50 3.40 22.53 11.62

3b CgH4Cl-o 224-225 Ci12H 3 CIN3O5 Calc. 45.94 3.85 11.30 13.38 3380, 1740
Found 46.0 3.71 11.65 13.51

Table 2. Microanalytical and IR data for compounds 4-6.

Comp- Ar M.P. Molecular Analysis KBr .

ound (degrees) Formula C H Hal. N Vmax (cm )

4a CgHy4Bro 105-106 C16H14BrN30¢ Calc. 45.30 333 18.83 9.90 1800, 1740
Found 45.64 3.50 18.92 9.71

4b CgH4Clo 113-114 C16H14CIN3O¢ Calc. 50.60 3.72 9.33 11.06 1800, 1740
Found 50.76 3.92 9.50 11.36

Sa CgHyBro 197-198 Ci1Hy13BrN4Oy Calc. 40.32 3.64 15.68 3450, 1680
Found 4048 3.82 15.40

Sb CgH4Clo 144-146 Cy2H3CIN4O4 Calc. 46.09 4.19 17.91 3450, 1680
Found 46.32  4.23 18.02

6a CgH4Br-o 153-154 C1gH19BrN40O4 Calc. 44.73 3.96 11.60 1740, 1680
Found 44.62 3.89 11.60

6b CeH4Clo 133-134 CigH19CIN4O4 Calc. 49.26 4.36 8.07 1740, 1680
Found 49.59 4.62 8.42
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poured onto crushed ice, and the product that separated
was filtered off, washed with water, and dried. Each pro-
duct was recrystallized from ethanol in colorless needles.
(Table 3).

2-Aryl-4-formyl-1,2,3-triazole S-carboxamides ). A
suspension of each compound R (0.1 g) in water (10 mL)
was treated with a solution of sodium metaperiodate
(0.3 g) and the mixture was shaken for 6 h. The solid that

separated was filtered off, washed with water, and dreid.
Each compound was recrystallized from ethanol, giving
colorless needles (Table 3).
2-Aryl-4-(hydroxymethyl)-1,2,3-triazole ~5-carboxami-
des Q). A solution of each compound R (0.1 g) in metha-
nol (10 mL) was treated with a solution of sodium boro-
hydride (0.1 g) in water (10 mL), added in small portions
with occasional shaking. The solution was acidified with

Table 3. Microanalytical and IR data for compounds 7-9.

Comp- Ar M.P. Molecular Analysis KBr .

ound (degrees) Formula C H Hal. N Vmax (cm )

Ta CegHy4Bro 139-140 C,0H21BrN4Og Calc. 45.73 4.03 10.66 1740, 1660
Found 45.36 4.22 10.79

7o C6H4C1-O 122-123 C20H21 C1N408 Calc. 49.95 440 737 11.64 1740, 1660
Found 50.23 451 7.70 11.97

8a CgHy4Br-o 215-216 C10H7BIN4O, Calc. 40.70 240 19.0 1700, 1660
FFound  40.72 2.63 19.43

8b CegH4Clo 203-205 C1oH7CIN4O, Calc. 47.92 2.81 14.14 22.34 1700, 1660
Found 47.48 2.60 14.56 22.51

9a CgH4Bro 199-200 C10H9BIN4O, Calc. 40.42 3.06 18.90 3450, 1660
Found 40.76 3.20 18.64

9b CgHy4Clo 166-168 C10HgCIN4O, Calc. 47.54 3.60 22.16 3450, 1660
Found 47.70 4.0 2240

Table 4. Microanalytical and IR data for compounds 10-12.

Comp- Ar, Ar’ M.P. Molecular Analysis KBr

ound (degrees) Formula C H N Ymax (cm™)

10a CegHyBro 148-149 C12H 11 BIN4O; Calc. 42.50 3.37 16.51 1740, 1660
Found 42.43 3.21 16.23

10b CeHsClo 132134  CpH CIN4O, Cale. 4891 376  19.03 1740, 1660
Found 48.72 3.52 19.36

lla CgHy4Br-0 112-114 C14H13BrN4O4 Calc. 44.11 344 1740, 1660
Found 44.36 3.58

11b CgH4Clo 120-121 C14H3CIN4O4 Calc. 49.94 3.90 16.63 1740, 1660
Found 49.72 3.72 16.50

12a CeH3Bryop 187-188  CipHoBryN;O4  Cale. 3438 216  10.02 3450, 1800
Found 34.52 241 10.46

12b CeH3BrClop 165-167  CipHoBrCIN;O4  Cale.  38.50 240 11.2 3450, 1800

Found

38.6 2.3 I1.5
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aceticacid, and the solid that separated was filtered off,
washed with water, and dried. It was recrystallized from
ethanol, to give colorless needles (Table 3).

4-Acetoxymethyl2-aryl-1,2,3-trizole  S-carboxamides

(X)) A solution of compound A (0.1 g) in dry pyri-

dine (5 mL) was treated with acetic anhydride (5 mL) and
kept overnight at room temperature. The mixture was
poured onto crushed ice, and the product was filtered off,
washed with water, and dried. It was recystallized from
ethanol in colorless needies (Table 4).

Triazole diacetates V). A solution of compound
R (0.1 g) in acetic anhydride (5 mL) was boiled under
reflux for 1 hr. The mixture was cooled, poured onto
crushed ice, and the product was filtered off, washed with
water, and dried. It was recrystallized from ethanol in
colorless needles (Table 5).

2-Aryl-4-(L-threo-1,2,3-trihydroxypropyl 1,2, 3-tria-
zole S-carboxylic acid lactone C)-~ A suspension of
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compound R (0.1 g) in water (10 mL) was treated portion-
wise with bromine (1 mL) in water (10 mL) with stirring.
Stirring was continued for 12 hr at room temperature, and
the excess bromine was removed by passing a stream of
air. The product was filtered off, washed with water, and
dried. It was recrystallized from ethanol in colorless prisms
(Table 4).
5-0-Acetyl-6-bromo-6-deoxy-L-threo-2,3-hexodiulo-
sone-1,4-lactone-2-(arylhydrazone)-3-oximes &).—- To
each compound R (0.1 g) was added HBr-HOAc (10 mL),
and the mixture was stirred for 24 h at room temperature.
water (30 mL) was added, and the sold that separated was
filtered off, washed with water, and dried. It was recrys-
tallized from ethanol, to give yellow needles (Table 5).
2-Aryl-4-( L-threo-2-acetoxy-3-bromo-3-deoxy-l-hy-
droxypropyi 1,2, 3-triazole S-carboxylic acid lactone (o).
A suspension of compound R (0.1 g) in acetic anhydride
(5 mL) was boiled under reflux for 1 h. The mixture was

Table 5. Microanalytical and IR data for compounds 14-17.

Comp- Ar M.P. Molecular Analysis KBr 4

ound (degrees) Formula C H N Vmax (cm )

l4a CeHsBro  193-194  Cyi4Hi3BrpN3Os  Cale. 3631 283 9.07 1740
Found  36.64 2.6 9.36

14b CeHyClo 211-213 Ci4H3BrCIN; O Calc. 40.16 3.13 10.03 1740
Found 40.49 342 10.36

15a CgHgBro 145-146 Ci4H;iBryN3O4 Calc. 37.77 2.5 9.4 1800, 1740
Found 374 2.61 9.53

150 CeHsClo 102-104 Ci4H;1BiCIN3 Q4 Calc. 41.96 2.76 10.48 1800, 1740
Found 42.09 2.54 10.63

16a CgHgBr-o 144146 CyH;aBrN;3Os Cale. 4024 338 11.73 3350, 1730
Found 40.58 3.40 11.96

16b CeH4Clo 150-152  CyH2CIN3Os Cale.  45.94 3.85 13.38 3350, 1730
Found 45.79 3.62 13.69

17a CgHyBr-o 99-100  C;gH;gBrN30g Calc. 4464 374 867 1740
Found 44.92 3.61 855

18a CeHa4Bro  224-224  CygHyBraN4sO4  Cale. 4221 315 10.93 3450, 1730
Found 42.65 349 11.37

18b CgHaClo 224226 (Lit¥226)

19a CeHsBro 173174 CisHsBraNgO4  Cale. 4238 276 110 3450, 1740
Found 42.54 2.93 10.73

19b CegH4Clo 164-166 (LiM65-166)




620 M.A. El-Sekily and S. Mancy

poured onto crushed ice, and the product was filtered off,
washed with water, and dried. It was recrystallized from

RESULTS AND DISCUSSION

Condensation of dehydro-L-ascorbic acid (L-threo-2-

ethanol, giving colorless needles (Table 5).

3-(L-threo-gly cerol-l-yl }4,5-isoxazolinedione 4-(aryl-
hydrazones) (X).— A suspension of compound % (0.1 g)
in water (10 ml) was treated 10 % sodium hydroxide solu-
tion (10 mL), and the mixture was heated at 80°, cooled,
made neutral with acetic acid, and kept overnight at room
temperature. The product-was filtered off, washed with
water, and recrystallized from ethanol-water, to give pale
yellow needles (Table 5).

3-hexodiulosono-1,4-lactone) (1) with one molar propor-
tion of o-bromophenylhydrazine or o-chlorophenylhydra-
zine at room temperature, afforded L-'threo-2,3-hexodiul-
osono-1,4-lactone 2-arylhydrazone (R). The infrared spectra
of & showed the lactone band at 1730 cm™ in addition to
a carbonyl absorption at 1680 cm™ . On traetment of these
with hydroxylamine, L-threo-2 3-hexodiulosono-1,4-lactone
2-arylhydrazone 3-oximes (R) were obtained. Boiling of
compound 3 with acetic anhydride or treatment with acetic

Table 6. 1H-N.M.R. data for the compounds prepared.

Compound H-3 H-2 H-1 Aryl Others
4a 4.46m 5.46q 5.89d 7.52-8.16m 2.06, 2.10 (2s, 2X3H, 20COCH3)
4b 436m 5.38q 5.84d 7.46-8.1 m 2.04. 2.11 (2s, 2X3H, 20COCH3)
6a 4.42m 5.39q 5.82d 7.46-8.2 m 2.02, 2.06, 2.11 (3s, 3X3H, 30COCH3)
6b 4.46m 5.48q 5.90d 7.38-8.08m 2.02,2.05, 2.13 (3s, 3X3H, 30COCH3)
Ta 4.38m 5.42q 5.88d 7.58-8.12m 2.02, 2.04, 2.13 (3s, 3X3H, 30COCH3), 2.62 (s, 3H, NCOCH3)
7b 4.44m 5.38q 5.82d 7.48-8.22m 2.01, 2.04, 2.12 (3s.3X3H, 30COCH3),2.64 (s, 3H, NCOCH3)
10a 5.58s 7.51-8.10m 2.12 (s, 3H, OCOCH3)
10b 5.62s 7.36-8.12m 2.14 (s, 3H, OCOCH3)
11a 5.62s 7.36-8.12m 2.14 (s, 3H, OCHOCH3), 2.60 (s, 3H, NCOCH3)
11B 5.53s 7.45-8.14m 2.14 (s, 3H, OCOCH3), 2.60 (s, 3H, NCOCH3)
15a 3.68m 5.82m 6.36d 7.16-7.82m 2.0 (s, 3H, )OCOCH3)
15b 3.74m 5.88m 6.42d 7.18-8.0m 2.04 (s, 3H, OCOCH3)

3-(Tri-O-acetyl-L-threo-glycerol-l-yl }4,5-isoxazolF-
nedione 4-(arylhydrazone) (X))~ A solution of compound
K (0.1 g) in dry pyridine (5 mL) was treated with acetic
anhydride (5 mL), and kept overnight at room tempera-
ture. The mixture was poured onto crushed ice, and the M+1 483 (25); 485 (25)
product was filtered off, washed with water, and dried. It M 482 (100); 484 (100)

Table 7. Selected ions in the mass spectrum of
compound %a

ION m/z

was recrystallized from ethanol in pale yellow needles M- CH,CO +H 441 (16); 443 (16)
(Table 5). M- CH,CO 440 (81); 442 (81)
. . M- HOAc +H 423 (32),425 (32)
L-threlg-Z,3—Hexodzuloson0-1,4-lactone-2,3-bts(atyl- M— HOAc 422 (64): 424 (64)

hydrazone) (). A solution of dehydro-L-ascorbic acid
(10 g) in water (100 mL) was treated with the desired M- 2 CH,CO 402 (32);404 (32)
arylhydrazine (10 g) and few drops of acetic acid, and M- 2 CH,CO -H,0 384 (50); 386 (50)
heated on a steam bath for 3 h. The red solid was filtered M- 3 CH,CO 362 (38); 364 (38)
M- 3 CH,CO 344 (41); 346 (41)

off‘,} washed with water, and dried. It was recrystallized
from chloroform ethanol, giving red needles (Table 6).

3,6-Anhydro-derivatives () A suspension of com-
pound o (0.1 g) in ethanol (20 mL) was treated with a
solution of cupric chloride (1 g) in ethanol (20 mL) and
heated under reflux for 1 h, cooled, water (10 mL) was
added, and the solid was filtered off, washed with water,
and dried. It was recystallized from ethanol, to give yellow
needles (Table 6).

/N
\
N CgH4Br-o
N
NNCg HqBr-o
CgHyBr-0

222 (22); 224 (22)

183-(23); 185 (23)
155 (61); 157 (61)
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anhydride and pyridine, resulted in the acetylation of the
hydroxyl groups on C-5 and C-6 and elimination of a mole-
cule of water from the hydrazone residue and the hydro-
xylamino group, to form 2-aryl-4-(L-threo-2,3-diacetoxy-
l-hydroxypropyl) 1,2,3-triazole S-carboxylic acid lactone
A, compounds A are the first triazole derivatives con-
taining o-bromo- and o-chlorophenyl in the sugar series.
This reaction is similar to that conducted [7,8] on the
phenyl derivative. The infrared spectra of compound 4
showed the lactone band at 1800 cm™ in addition to an
ester band at 1740 cm™ . The n.m.r. spectra of compounds
A showed two acetyl group signals between § 2.0 and 2.14
(Table 6).

Treatment of triazole X with liquid ammonia, deace-
tylation occurred with opening the lactone ring, to afford
2-aryl-4-(L-threo-1,2 3-trihydroxypropyl)-1,2 3-triazole ~ 5-
carboxamides (). Mild acetylation of compounds & with
acetic anhydride pyridine afforded triacetates designa-
ted  2-aryl-4-(1,2,3-tri-O-acetyl-L-threo-glycerol-1-yl)-1,2,
3-triazole 5-carboxamides (). The infrared spectra of 6
showed an amide band at 1680 cm™, in addition to an
ester band at 1740 cm™ . The mass spectrum of compound
~3 showed a molecular ion peak at m/z 482, 484 followed
b§' a series of ijons arising from elimination processes
involving the sugar moiety attached to the nitrogen hetero-
cyclic, in addition to some fragmentation involving the
heterocyclic ring (Table 7).

On the other hand, vigorous acetylation of compounds
R with boiling acetic anhydride, afforded the tetra-acetates
). The n.m.r. spectra of compounds A showed three
O-acetyl group signals between § 2.0 and 2.18, in addition
to an N-acetyl group signal at 6 2.60 and 2.62.

Periodate oxidation of one mol of compound 5 result-
ed in the consumption of two mols of the oxidant with the
formation of 2-aryl-4-formyl-1,2 3-triazole S-carboxamides
®). Reduction of compounds 8 with sodium borohydride,
afforded the 2-aryl-4-hydroxymethyl-1,2,3-triazole 5-carbo-
xamides Q). Similarly, acetylation of compounds 9 with
acetic anhydride in pyridine, afforded the 4-acetoxymethyl-
2-aryl-1,2 3-triazole 5-carboxamides @), whereas, vigor-
ous acetylation with boiling acetic anhydride gave the dia-
cetates (V).

Treatment of compound A with bromine-water,
caused its cyclization, to give the triazole (’1\21), its infrared
spectra showed the hydroxyl absorption at 3450 cm’™!
and the lactone carbonyl at 1800 cm™

Treatment of compound A with hydrogen bromide-
acetic acid, gave 5-O-acetyl-6-bromo-6-deoxy-L-threo-2,3-

hexodiulosono-1,4-lactone 2-arylhydrazone 3-oxime (’1\3)
The infrared spectra of compounds 14 showed a band at
1740 cm™ due to the lactone and ester groups. On boiling
with acetic anhydride, compounds 14 are cyclized to 4-
(2-O-acetyl-3-bromo-3-deoxy-L-threo-glycerol-1-yl)-2-aryl-
1,2,3-triazole 5-carboxylic acid lactone (’1\51).
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On treatment of compounds A with sodium hydroxide
followed by neutralization, opening of the lactone ring
occurred, followed by elimination of a molecule of water,
affording 3-(L-threo-glycerol-1-yl)-4,5-isoxazolinedione 4-
arylhydrazone (X). Acetylation of 16 with acetic anhy-
dride pyridine, gave 3-(L-threo-1,2,3-tri-O-acetoxypropyl)-
4,5-isoxazolinedione 4-arylhydrazone (R)).

Treatment of dehydro-L-ascorbic acid A with two
equivalents of arylhydrazine, afforded the bishydrazone
(’1\%), which upon oxidation with cupric chloride, gave the
3.6-anhydro-derivatives (X)) and not the expected triazoles
X).
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