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Synthesis of N-Arylhydroxamic Acids 

Yadvendra K. Agrawal" 
Department of Chemistry, Govt. Science College, Rewa (M. P.), India 

~~ ~ 

Preparatlon and propertles of ten new N-arylhydroxamlc 
aclds derlved from O-tolylhydroxylamlne are descrlbed. 
These aclds are whlte crystalline rollds and characterlzed 
by elemental analysis and Infrared spectra. 

in the prevlous communication the preparation and properties 
of 25 hydroxamlc acids derived from p and m-tolylhydroxyl- 
amine have been described ( 7 ,  2). Further work on ten Kar-  
ylhydroxamlc acids derived from substituted benzoic acid with 
the general formula (I) are reported for the first time 

I 

R-C-0 
I 

where R Is substituted benzoic acld derivatives. 
The procedure based on the Schotten and Baumann reaction 

was used for the preparation of these Karylhydroxamic acids. 
Thus freshly prepared N-o-tolylhydroxylamine and vacuum 
distllled acid chloride in equimolar proportions are reacted at 
low temperature In diethyl ether contalnlng an aqueous sus- 
pension of sodium bicarbonate. The Karylhydroxamlc acids so 
obtained are purified by crystallization from a mixture of benzene 
and petroleum ether. 

Address correspondence to this author at Health Physics Division, Bhabha 
Atomic Research Centre, Trombay, Bombay-400 085, India. 

Dlscusslon 
The physical properties of Karylhydroxamic aclds are given 

In Table 1. All the hydroxamlc aclds are white crystalline solids 
except the lodo and nitro derivatives which are light pink and 
yellow, respectively. They are sparingly soluble in water but 
readily soluble In benzene, ethyl alcohol, dloxane, diethyl ether, 
and chloroform. 

The infrared spectra of the synthesized hydroxamic acids 
were determined prlmarlly for their characterization. In the In- 
frared spectra only those bonds which are associated wlth the 
hydroxamic acld functional group, -N(OH)-C=O have been 
assigned. The presence of the (O-H) stretching band Is assigned 
in the region of 3200 cm-' and conforms wlth the reported value 
( 1-6). The lower shift of (O-H) was due to the intramolecular 
hydrogen bonding of the type -OH--C=O. The (C=O) and 
(N-0) bands are assigned at about 1620 and 920 cm-l, re- 
spectively. 

Experlmental Sectlon 

lnlrered Spectre. Infrared spectra were recorded in the 2- 15 
1.1 reglon on a Perkln-Elmer Model 137 or 221 spectrophotometer 
equipped wlth sodium chlorlde optics and calibrated by standard 
methods. KArylhydroxamlc acids were drled under vacuum over 
P205 and examined as KBr pellets. 

Acld Chlorides. These were prepared by the action of thlonyl 
chloride on the correspondlng benzoic acids. The bolllng points 
and yields of the acid chlorides, thus produced, were in agree- 
ment with the values given in literature (7). 

Procedure. A typical procedure for N-o-toiyl-pfiuoroben- 
zohydroxamic acld is descrlbed here. 

Into a 500-ml, three-necked flask, equipped with stirrer, 
dropping funnel, and thermometer, 100 mi of diethyl ether, 12.3 
g (0.1 mol) of freshly crystallized O-tolylhydroxylamlne, and a 

70 Journal of Chemical and Engineering Data, Vol. 22, No. 1, 1977 



Table 1. Properties of N-o-Tolylbenzohydroxarnlc Acids 

IR spectra (cm-l) 

Compd no. Benzohydroxamic acid Mol formula Mp, O C  % yield Color VO-H uc=o UN-0 

I KO-Tolyl- o-f luoro- C 14HizN02F 
II N-o-Tolyl-pf luoro- Ci4Hi2NOzF 
Ill Ko-Tolyl-o-bromo- C14H 1zNOzBr 
IV Ko-Tolyl-mbromo- C14H 1zNOzBr 
V Ko-Tolyl-pbromo- C 14H12NO~Br 
VI  N-o-Tolyl-p-iodo- C14H1 zNO2I 
VI1 N-o-Tolyl-o-nitro- Ci4Hi2Nz04 
Vll l Ko-Tolyl-mnitro- C14H d 2 0 4  

IX N-o-Tolyl-p-nitro- Ci4HizNz04 
X Ko-Tolyl-3,5-dinitro- Cl4Hl1N306 

a Elemental analyses (C, H, N) in agreement with theoretical 

130 70 White 
140 70 White 
110 60 White 
90 65 White 

155 65 White 
140 
150 70 Light yellow 
101 70 Light yellow 
170 65 Light yellow 
140 65 Light yellow 

60  Light pink 

values were obtained and submitted for review. 

3165 
3160 
3175 
3175 
3180 
3200 
3170 
3165 
3175 
3125 

1625 
1620 
1620 
1625 
1620 
1625 
1615 
1600 
1620 
1630 

935 
930 
930 
925 
923 
930 
930 
920 
925 
920 

fine suspension of 12.6 g (0.15 mol) of sodium bicarbonate in 
25 ml of water were added. After the mixture was cooled to 0 
OC, 23.12 g (0.1 mol) of 0-fluorobenzoyl chloride dissolved in 
50 ml of diethyl ether was added dropwise over a period of 1 h. 
Then an additional time of 30 min was allowed and the temper- 
ature was maintained at 0 O c  or lower. Some of the product was 
precipitated as white solid while the ether layer was separated 
and the ether removed under vacuum. The light yellow residue 
was combined with the precipitated white solid, triturated for 
about 15 min on a porcelain mortar with a saturated solution of 
sodium bicarbonate to remove the acid impurities, filtered, and 
washed with cold water. The yield of air dried product, mp 135 
OC, was 70%. Two crystallizations from a mixture of benzene 
and petroleum ether without the use of charcoal gave white 
needles, mp 140 OC. 
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Solubility of Hydrogen Sulfide and Carbon Dioxide in an Aqueous 
Diisopropanolamine Solution 

Ezra E. Isaacs, Frederick D. Otto, and Alan E. Mather' 
Department of Chemical Engineering, University of Alberta, Edmonton, Alberta, Canada 

The solubility of HzS and C02 individually In a 2.5 kmol m-3 
DlPA solution has been determined at 40 and 100 OC for 
partial pressures of H2S ranging from 2.0 to 3207 kPa and 
for partial pressures of COP ranging from 2.7 to 5888 kPa. 

Aqueous alkanolamine solutions are widely used for the 
removal of the acid gases (H2S and COP) from natural gas and 
synthesis gas streams. The most commonly used amine is 
monoethanolamine (MEA). Its primary advantage is its low mo- 
lecular weight. Since the acid gases and amines react on an 
equivalent rather than a weight basis MEA requires lower cir- 
culation rates than other higher molecular weight amines. As 
well MEA is a stronger base than other alkanolamines. However, 
MEA reacts irreversibly with carbonyl sulfide (COS) and for this 
reason diethanolamine (DEA) solutions are commonly employed 
for natural gases containing COS and for refinery gases (3). 

Diisopropanolamine (DIPA) has been widely used in Europe 
for the removal of the acid gases from synthesis gas and refinery 

gases and liquids. It is used in the Adip process, the Sulfinol 
process, and the SCOT process, all licensed by Shell. The Adip 
process was originally described by Bally ( 7) and recent devel- 
opments and operating data have been provided by Klein (2). 
DlPA solutions are reported to be less corrosive than MEA or 
DEA solutions, have a greater selectivity for H2S over C02 than 
either MEA or DEA, and as well are able to remove COS with 
excessive degradation of the solution. Another advantage 
claimed for DlPA solutions is that they require less heat in the 
regeneration of the solution. 

In the Sulfinol process, aqueous DlPA is in combination with 
the physical solvent sulfolane (a typical Sulfinol solution contains 
40% DIPA, 40% sulfolane, 20% water). The SCOT process, 
a tail-gas treating process employs a DlPA solution in order to 
effect a selective removal of H2S from a stream containing H2S 
and COP. DlPA is regarded as the best compromise among the 
alkanolamines (8). 

Few solubility data for the acid gases in DlPA solutions have 
been published. Bally ( 7) presented a small-scale plot showing 
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