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Note 

Synthesis of sbme saccharide hydratones having p-aminobenzoic acid and 

p-aminosalicylic acid moieties, and their reactions* 
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Chemistry Departmelrt, Facuky of Science, Alesamiria Umlersity, Alexatufria (EQypt) 

(Received September 21st, 1978; accepted for publication, October 11 th, 1978) 

p-Aminobenzoic acid (PABA), a member of the vitamin B complex, is involved 
in the synthesis of folic acid coenzymes and pteroyIgIutamic acid (a compound 

having full folic acid activity)*; such coenzymes are essential growth-factors for some 
micro-organisms3, as well as in the conversion of certain precursors into purin&. 
PABA is used as an antireckettsial agent 5_ The corresponding Zhydroxy derivative. 
p-aminosalicylic acid (PAS), aids streptomycin and dihydrostreptomycin in the treat- 
ment of tuberculosis6. Structural modifications of PAS showed that the maximum 

activity is achieved by this particular substitution. However, esters, hydrazides, and 

acylamino derivatives, which are labile enough to be hydrolyzed ziz Vito to PAS, are 

sometimes preferred, because they cause less gastric irritation’. In connection with 

these aspects, as well as our studies on the synthesis and reactions of hydrazone 

derivatives’-lg in the carbohydrate series, we have synthesized some saccharide 
hydrazones having the PABA and PAS fragments, and have studied their reactions. 
Thus, condensation of equimolar equivalents of a monosaccharide and (p-acet- 

amidobenzoyI)hydrazine or (p-acetamidosalicoyI)hydrazine in ethanofic solution 

afforded the corresponding hydrazone. D-Galactose, D-mannose, D-arabinose, D- 
xylose, and lactose (p-acetamidobenzoyl)hydrazones (l-s)t and D-galactose and 
lactose (p-acetamidosalicoyl)hydrazones (6 and 7) were prepared in this way. 
Acetylation of l-3 with acetic anhydride in pyridine afforded the corresponding 

per-O-acetyl derivatives (S-IO). The infrared (i.r.) spectra of the acetates showed, in 
addition to the OCN bands that also appeared in the spectra of their precursors, an 

acetyl band at 1735-1730 cm-‘. On the other hand, treatmenr of 8 with boiling acetic 

anhydride caused its cyclization, giving the corresponding oxadiazoline formulared 

as 5-(p-acetamidophenyl)-3-acetyl-2-(penta-~-acetyl-D-g~~~c~u-pentitO~-~-Y~)-~,3,~ 

*Heterocycles from Carbohydrate Precursors. Part XIV. For Part XIII, see ref. 1. 
**TO whom enquiries should be addressed. 
tPharmaceutica1 Chemistry Department, Faculty of Pharmacy, Alexandria, Egypt. 
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oxa-diazoline (ll), similar to the structure given’8*1g for the products obtained from 
similar reactions_ 

EXPERMENTAL 

Geizeral met/to& - Melting points were determined with a Kofler-block 
apparatus and are uncorrected. 1-r. spectra were recorded with a Beckman IR-4210 
spectrophotometer. Microanalyses were performed in the Chemistry Department, 

Faculty of Science, Cairo University, Cairo, Egypt. 
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TABLE I 

* 
MICROANALYTICAL AND SPECTRAL DATA FOR SUGAR HYDRAZONES (1-7) 

Corn- R 

pound 

Yield M-p. Molecular Cahlated (%) Found (%) Vu30l 

(%I (degrees) formula 
K&Z 
(cm-l) 

C NIV c HN 

1 

; 

80 215-216 C~SHZINSOF 50.7 6.0 11.8 50.7 6.2 11.5 1640 

2 71 201-202 C~sHelNsOz 50.7 6.0 k1.S 50.9 6.3 1637 

3 C 77 219-220 Cl4H1sN306 51.7 5.8 12.9 51.4 5.8 12.7 1660, 1630 
4 d 69 176-180 CxHlgN306 51.7 5.8 12.9 51.6 5.5 12.6 1655, 1620 

5 e 75 212-213 C21Ha1N301” 48.7 5.9 8.1 48.5 5.7 8.4 1660 
6 a 82 184-i85 C~HezN30s 48.4 5.9 11.3 48.6 5.8 11.1 1630 

7 e 74 212-214 CZIHSZN~OIS 47.3 5.8 7.9 47.6 6.1 7.6 1625 

TABLE II 

MICROANALYnCAL AND SPECTRAL DATA FOR THE ACEIYL DERIVATNES OF SUGAR (p-AIXTAMIDOBENZOYL)- 

HYDRAZOhZS (8-10) AND THEIR REACTION PRODUCT (11) 

Corn- R Yield M-p. Molecular Cakdated (%) Fotmd (%) $$k~L 

pound (%) (degrees) formula (cm-‘) 
NO C HNC HN 

8 

9 
10 

11 

f 66 205-206 C~SH~INZOI~? 53.1 5.4 7.4 53.4 5.7 7.6 1730, 167O(sh), 

1650 

g 65 167-169 CzsHalNaOle 53.1 5.4 7.4 52.9 5.1 7.7 1730, 1650 
h 75 218-219 CezHzNzOm 53.5 5.5 S-5 53.3 5.6 8.7 1735, 1667, 

1640 
f 72 152-153 CP,H~~N~,OI~ 53.4 5.4 6.9 53.2 5.5 6.8 1745, 1695, 1635 

Sacclzaride (p-acetanzidobenzoyl)/zydrazones (l-5). - A solution of the sugar 
(0.01 mol) in water (4 mL) was treated with (p-acetamidobenzoyl)hydrazine (0.01 
mol) in ethanol (300 mL), and the mixture was boiled under reflux for 1 h. The 
resulting solution was concentrated, and the concentrate cooled, whereupon the 
product separated out. It was filtered off, washed with ethanol, dried: and recrystatlized 
from ethanol, giving colorless needles (see Table I). 

Saccharine (p-acetanzidosalicoyZ)lz~~drazones (6 arzd 7). - When a solution of 
the sugar (0.01 mol) in water (4 mL) was treated with (p-acetamidosalicoyl)hydrazine 
(0.01 mol), and the reaction mixture was processed as just described, the corre- 
sponding hydrazones separated out; these were recrystallized from ethanol (see 
Table I). 

Poly-0-acetyl-aldehydo-saccizaride (p-acetanzidobetzzoyJ)Jzydrazozzes (%lO). - 
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A solution of the hydrazone (2 g) in a mixture of N,ZV-dimethylformamide (20 mL) 
and dry pyridine (15 mL) was treated with acetic anhydride (16 mL), and the mixture 
was kept overnight at room temperature. The mixture was poured onto crushed 
ice, and the product that separated out was filtered off, washed successively with water 
and sodium hydrogencarbonate solution, and dried. The products were recrystallized 
from ethanol, giving colorless needles (see Table II). 

5-(p-AcetamidopIren~~l~-3-acet_vl-2-(pei~ta-O-acetyI-~-~aIacto-pentitoI-I-y1)-I,3,4- 

oxadiazoline (11). - A suspension of compound 8. (1 g) in acetic anhydride (10 mL) 
was boiled under reflux for 2 h, cooled, and poured onto crushed ice. The product 
was recrystallized from ethanol, giving colorless needles (see Table 11). 
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