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Synthesis of Some New Water Soluble Heterocyclic Compounds Derived
from Ethyl (a-D-glucofuranose-3-O-yl) Acetate
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Abstract
Derivatives of l- (pnitophenyl)- 4- ( 1,2:5,6di-O-isopropylidene -c- D-glucoturanose -3- O-yl)- 1,3-

butanedione(2)and 1,2;5,6-di-O-isopropylidene-o-D-glucofuranose-3-O-yl-acetohydrazide (3) were obtained by
reaaion of ethyl( 1,2:5,6- di-Gisopropylidene-cr-D- glucofuranos-3-O-yl) acetate (l) as $aning material with
p-nitroac€tophenone and hydrazine hydrate respectively. The cyclization of (2) with hydrazine hydrate,
pharylhydrazine, thiourea and urea gave the corresponding pyrazole (4,5) and pyrimidine (6,7) d€rivatives.
Plridizine deriyatives (8,9) were synthesized by reaction (3) with maleic anhydride and phthalic anhydride in
presence ac€tic acid. Reaction (3) with ac€tyl acetone afforded pyrazole derivative (t0). Hydrolysis ofthe 1,2

and 5,6-isopropylidene groups for all prepared doivatives (4- l0) gave the water soluble compounds ( t l- 17). FT-
tR. , elemental analysis and |H-NMR were used to characterize the target compounds.

Introduction
Heterocyclic compounds have biological and medical Preparstion of l-(p-nitrophenyl) -+ (lJ:s.fui-G
use as antibacterial. antifungal(rr'. antimicrobial(r). isopropylidene -o- D-glucofuranose -3- O-yl) -f,!
antitumordnd antiflammatory''-". Heterocyclic butanedione(2)
compounds are found as construction units through pnitroacetophenone (0.2a gn, 1.4 mmol.) was
several biological molecules, mostly are molecules slowly added to the sodium mstal (0.05 gm, 2.00
which contain five or six member ring(o ''. mmol.) in (15 ml) ethanol, thor compound (1) (0.5
Pyridazine derivatives are reported to possess gm, 1.4 mmol.) was added and the reaction mixture
antiasthmatic and analgesic activities on the other was refluxed for 5h. cooled then acidified with
han4 substituted pyidazine are often used in hydrochloric acid. The precipitated solid Eoduct was
medicine field and fungicidal effects "u'. Pyrimidine separated and recrystallized from ethanol to give
derivatives play an important role in many biological compound (2).
proc€sses their ring being present in nucleic acids, Yield 657q m.p.58-60"C, &(0.800), I.R. (KBr) crn't:
vitamin coenzymes and uric acid many drugs and 2950-2980 CH(CH3)2, 1693, 1604 (2 C=O)
chemotherapeutic agents contain pyrimidine ring("' ,1525(NO2). Alna. Calcd.: C, 56.8; H, 5.8; N, 3.00.
t2)

Found: C, 56.3; H, 5.69;N,2.79
Plrazoles and its derivatives exhibit a wide variety of Preparrtion of Pyrazole D€rivatives (4,5)
potentially useful applications including clinical and General procedure:
pharmaceutical 

(rr' ro). 
Equimolar amounts ofcompound (2) (1.9 mmol.) and

Experimentrl hydrazine hydrate or phenyl hydrazine in 4 ml glacial
All melting points were recorded with electroth€rmal ac€tic acid were refluxed for 3h. The reaclion mixture
melting point apparatus and were uncorected. Thin- was cooled and poured onto ica-water then
layer chromatography was performed glass plats neutralized with sodium bicarbonate solution. The
coated with 0.25 mm layer of silica-gel (Fluka). solid that separated out was filtered, dried and
Infrared spectra were recorded on a Shimadzu FTIR- recr)stallized from ethanol to give compounds ( 4
8400s spectsopholometer. )and( 5a) respectively.jH-NMR 

spectra were recorder on Bruker Ulra 3-(p-nitrophenyl)-5-l(1,2:5,6-di-O-isopropylidene-
Shield, 300 MHz using DMSO-d6 as a solvent and c-[lglucofuranose-]. O-yl) methyll pyrazole (4)
TMS as intemal standard. Elemental analysis was run yielJ+s%. m.p. 80"C d., &(0.727), t.n. 1fB4 cm-r:
by Eurovectro, EA3000A, Italy. 3220(NtD, C=N (1580). Alna. Calcd.: C, Si3t Lf\
Preparation of cthyl(lr:5,6di-O-isopropylidene 5.S; N,9.1. Found: C,56.91; H,4.68; N,8.89.
c-DLglucofuranose-3-O-yt) acetate(r5)11; |H-NMR (DMSO-d6) 6: 5.1(s, 2H. -Ocl,jf,.-\, ?.0-
1.2:5.6{i-O-isopropylidene-c-D-glucofuranose('o' 7.4(m. 6l-L Ar-H, pyrazole H4. NH).
(l.0gr' , 3.8 mmol.) was dissolved in DMSO (20 ml) l-phenyl-ffF.nitrophenylF3-l(t,2:5,Gdi4-
and powdered NaOH pellets ( 0.16 gm.. 

1 
0 IT"l: ) isopropylidenec-D"gtucofurrnose-3-O-yl) methyll

were added. The contents were stirred in ice bath for .rnirr,rt. rsrt
10 min. then ethyl chloroacetate (0.488 gm..3.8 Vietd aozi, m.p.85-E7"C, &(0.4857), I.R. (KBr)cm-
mmol. was added dropwise. The reaction mixture r: l6l0(C-N).'Alna. Calcd.: C, 62.6; H, 5.E; N, 7.8.
allowed to stir for 24 h , gradually warming to. room Found: C, 62.3 l; H, 5.62; N, 759.
temperature rhen reaction mixture was pou.red onto |H_NMR (DMSO_d6) 6: 5.3(s, 2H, _OCID-), ?.20-
ice-cold water. and the obtained solid. was Z.Zt.. lOi. er_X. pyru-1" ffli.
recrystallized from ethanol to give compounds (l) preparation ofpyiimidine Derivstives (6,7)
Yield 6l%, m.p. ll8-120'C, I.R. (KBr) cm-': Gerierol procedure:
1733(C=O ester).
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A mixture of compound (2) (0.2 grn,0.43 mmol.) and
thiourea or urea (2.57 mmol.) in absolute ethanol (15
ml) was refluxed for 3h. The reaction mixture was
poured onto ice-cold water, and the obtained solid
was recrystallized liom ethanol to give mmpounds 6
and 7 respectiyely.
,L(.a'nitropheuyllG[(12:5,6-di-O-isopropylidene-
cr-D-glucofuranose-3-O-yl) methyu -2- thioxo -l-
H-pyrimidine (6)
Yield 65%, m.p. I45-147'C. Rf(0.342E), l.R. (KBr)
cm'': 3250(NrH).1620(C=N), I170(C=S). Alna.
Calcd.: C,54.70; E 5.30; N,8.3. Found: C,54.27;
rL5.l6; N,8.07.
ru-m'n lDuso-d6) 6: 5.3(s, 2H, -ocua-\,7.t-
7.5(n,7H, Ar-H, pyrimidine,H3, H5, NfD.
4-(pnitrophenyl)"6-l(1,2:5,6-di-O-isopropylidene-
c!-D'glucofuranose-3- O-yl) methyu-l-H-
pyrimidine-2-one (7)
Yield 60%, m.p.78-80'C, &(0.764), I.R (KBr) cm'r
3200 (NH), 1680 (C=O), 1610 (C=N). Alna. Calcd.:
C, 56.4; H, 5.5; N, 8.6 Found:C, 55.84; H, 5.26; N,
8.28.|H-NMR (DMSO-d6) 6: s.2G,2H, -OC}I2-),
7.3-7.7 (m,1Uu Ar-H, pyrimidine,H3, H5, NII).
Preparation of lp:5,Gdi4-isopropylidene-<r-D-
glucofuranose-3-O-yl-acetohydrszide (3)
A mixtue of ethyl(1,2:5,6{i-O-isopropylidene-cr-D-
glucofuranose-3-O-yl) ac€tate (0.64 grr., 1.8 mmol.),
hydrazine hydrate 5 ml and l5ml absolute ethanol
was refluxed for 5h, The reactioo mixture was cooled
the formed precipitate was filtered, dried and
recrystallized from ethanol to give compound (3).
Yield 75olo, m.p.72-74"C, Pv (0.794), I.R. (KBr) cm'r: 3278. 1383(NH-NH2). 2950-2980(CH(CFI3)2).
l?10(C=O amide). Alna. Calcd.: C, 50.6; H, 7.2; N,
8.4. Found: C,50.17; H,7.09; N,8.19.
Prepsration of Pyridizin€ Derivatives (8,9)
General procedure:
A mixture of compound (3) (1.5 gm, 5 mmol.) and
the appropriate acid anhydride, namely, maleic
anhydride and phthalic anhydride (5 mmol.) in l0 ml
acetic acid was refluxed for 7h. then cooled and
added into curshed ice. The precipitate was filtered
off and recryslallized fiom ethanol to give
compounds E and 9 respectively.
1-[(l 2:5,Gdi-O-isopropylidene-o-D-
glucofursnose-3-O-yl acetol- 1,2-
dihydropyridrzine-3,6-dione (E)

Yield 65%. m.p. t90.c dec., &(0.t428). I.R. (KBr)
cm': 12l0NH). 1700(C=O pyridazine ring).
1650(C=O amide). Alna. Calcd.: C, 52.4; H, 5.8; N,
6.8. Found: C, 52.26: Ilu 5.70; N, 6.59.rH-NMR
(DMSO-d6) 6: s.4(s, 2H, -OCH2), 6.9 G, 2l'1,
pyridazine ring).
l-l(r,2r5,6-di-O-isopropylidene-o-D-
glucofuranose.3-O-yl) acctol-1,2-
dihydrophthalezire-3,Gdione (9)
Yield 70o/o, m.p. 210'C dec., & (0.1428), I.R (KBr)
cm-r: 3420(NlI), l75O(C=O phthalazine ring),

1650(C:O amide). Alna. Calcd.: C, 57.1; t{, 5.6; N,
6.10. Found: C,56.7; l-L 5.4E; N, 5.71.

'H-NMR lot"tso-d6) 6: 5.22G, 2rI\ -ocllp), ?.+
7.7(m, 4H, Ar-H).
Preprrrtio of l-[(t,2:1fu i-O-isopropylidetre-c.DL
glucofuranose-3-O-yl) acetol-3,5-dimethylpyrszole
(10)
The mixture of compound (3) (0.3 gn, 1.0 mmol.),
acetyl ac€tone (0.1 gm, 1.0 mmol.) and (10 ml)
acetic acid was refluxed for 8h. The formed
pr€cipitate after cooling was filtered, dried and
recrystallized fiom ethanol to give compound (10).

Yield 62oto. m.p. 187-189"C. Rr (0.441), l.R. (KBr)
cm ': 1697(C-O). 1653(C=N). Alna. Calcd.: C,57.6:
H, 7.1; N 7.1. Found: C, 57.28; H,6.E3;N,6.87.

'H-NMR (DMso-d6) 6: 5.4(s, 2H,-ocHr-), 6.9(s,lH,
pyrazol, H4).
.l'he'H-NMR spectrum ofall the prepared derivatives
(4-10) showed the characteristic signals, which were
due to the presence of the protons of the sugar
moiety: 1.3-1.6(s,l2f! isopropylidene groups), 4.7-
4.9(d, Hl),3.30-3.9(m, fl2, H4, H5, H6).
Preparation of Water Soluble Derivatives (l l-17)
To a solution containing (4-10) derivatives (2.1
mmol.) in concentrated acetic acid (5 ml),
concentrated sulphuric acid 0.5 ml was added. The
reaction mixture was stirred for 24h. at room
temp€rature. The mixture was poured into 20 ml
water and neutralized then extracted (3x10) with
chloroform. The combined chloroform extracts were
dried over MgSOa and the solvent was evaporated to
give compounds (l l-t7).
3-(l}.nitrophenyl)-5-(I).glucofurrnoae-3-O-
yl)methyl pyrszole (ll)
Yield 607o, m.p. 140"C dec., I.R. (KBr) cm.r: 3350-
3470 (OH).
I -Phenyl-S{pnitrophenyl}3-(D-glucofuranose.3-
O-yl)methylpyrazole (12)
Yield 407q m.p. 185'C dec., I.R. (KBr) cm'r: 3350-
3470 (OrD.
4-(pnitrophenyl|6{D'glucofuranose.3-O-
yl)methyl-2-thioxo-l-pyrimidine(13)
Yield 657o, m.p. 200"C dec., I.R. (KBr) cm-r: 3300-
3450 (OH).
4-(Anitrophenyl)-6{Ilglucofursnose-3-O-
yl)methyl-lH-pyrimidine-2-one (14)
Yield 607o, m.p. 195'C dec., LR. (KBr) cm'r: 3350-
3470 (OH).
I -[(I)Lglucofuranose-3-O-yl)acetol-1,2-
dihydropyridrzine-3,Gdione (l 5)
Yield 55yo, m.p. 130"C dec., I.R. (KBr) cm'r: 3300-
3470 (OH).
l-[(D.glucofuranose-3-O-yl)acetol-l r-
dihydrophthalazine-3,Gdione (t 6)
Yield 460/o, m.p. 158"C dec., I.R. (KBr) cm'r: 3300-
3470 (OH).
I -l(Ilglucofuranose 3-O-yl)acetol-3,!
dimethylpyrrzole (17)
Yield 607o, m.p. 1'12eC dec., I.R. (KBr) cm-r: 3300-
3470 (OH).
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Results and Discussion
D-glucose has been chosen as a starting material to
prcparc 1,2:5, 6- di- O-isopropylidene -cr- D-
glucofuranose because of it is readily available and

comparatively inexpensive compound.
Treatment of the ethyl ( 1,2:5,6-di-O-isopropylidene-

ct-D-glucofuranose-3- O-yl)ac€tate (l) with 7r
niaoac€tophenone in presence of sodium metal
(Scheme 1) gave the corresponding l,3-diketone
derivative (2). The structure of (2) has been

established by I.R. spectrum which showed
absorption bands at 1693 cmr and 1604 cm-rficr
tautomeric ketoenol forms(l 71.

Pyrazoles derivatives (4,5) (Scheme 2) were prepared
by the reaction of (2) with hydrazine hydrate and
phenyl hydrazine in the presence ofacetic acid.
In compound (2), carbonyl group at position (l) is
less nucleophilic than carbonyl group at position (3)
due to the electron -withdrawing effect of the phenyl
group and NH2 in phoryl hydrazine attacks the C-3 to
yield compound (5a).(r8)Reaction of(2) with thiourea
and urea afforded the corresponding plrimidine
derivatives (6,7). The appearance of C=N, C=O and
C=S stretching bands and disappearance absorption
band of keto.enol forms are attributed to the
formation of the compounds (4-7). The 'IINMR
spectrum ofthese derivatives showed singlet signal at
(5.1-5.3) ppm assigned to oxymethyl group. The
reaction of hydrazine hydrate with compound (l)

(Scheme l) is one of the most common reaction to
synthesis the acid hydrazide (3) . The l.R. spectrum of
acaohydrazide (3) showed the appearance of the
characteristic absorption bands d (3270-3380) cm'l
and l7l0 cm'r which are due to (NH-NH:) and C=O

amide respectively.
Cyclization of (3) (Scheme 3) with maleic anhydride
and phthalic anhydride in the presence ac€tic acid
gave the crnesponding pyidizine derivatives (E, 9).
The I.R and IH-NMR spectrum of these derivatives
showed the presence of NH band at (3200-3420) cm-

'. (1750 cm'. C=o pyridizine ring) and a singla

P
signal for (o-CH2-C- ) at (5.2-5.4) ppm. Also
cyclization of (3) with acetylaceton afforded the 3,5-
dimethyl pyrazol compound (10). The appearance of
signals at 2.1 ppm (2CHr) and 5.4 ppm (

o
o-cH2-C- ) was utilized to confirm the structure of
the compound (10). Hydrolysis of lhe 1,2 and 5,6
isopropylidene groups of (4-10) derivatives using
concentrated acetic acid and sulphuric acids gave the
water soluble compounds (11-17). The disappearance
absorption band at (2950-2980) crn-r which due to
isopropylidene groups and the appearance OH
stretching band at (3300-3470) cm-r indicales the
formation ofthe (l l-17) compounds.

X
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