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NEW COMPOUNDS 

An Improved Preparation of I-Naphthylpropiolic Acid 

Mohammad M. AI-Arab 

Department of Chemistw, Yarmouk University, Irbid, Jordan 

The preparatlon of I-naphthylproplollc acld can be 
facllltated by an Improvement In the preparatlon of 
I-naphthylpropanolc acld dlbromlde. A recrystallized 
sample of I-naphthylpropenolc acld can be bromlnated 
qulckly by the use of bolllng carbon tetrachloride. 
Although, a prlorl two dlastereomerlc dlbromldes are 
possible, bromlnatlon under these condltlons proceeded to 
suppty only one Isomer. 

I-Naphthylpropiolic acid (V) has been prepared ( 7 )  by deh- 
ydrobromination of the dibromide IV  obtained from the pho- 

CH = CHCO,,R CHBrCHBrCO-R C E C C O - H  

I ,  R =  H I l l ,  R H V 

II, R Et I V ,  R = Et 

toinduced bromination of ethyl I-naphthylpropenoate ( I  I). Es- 
terification prior to bromination was necessary since direct 
bromination of the acid I in ice-cold carbon tetrachloride was 
found extremely slow. We now report that l-naphthylpropenolc 
acid (I) may be brominated directly and In an excellent yleld by 
using boiling carbon tetrachloride to yleld only one isomer, mp 
181-182 OC. Dehydrobromination of 111 was accomplished 
smoothly with 25% methanolic KOH solution instead of the 
98% solution used in the older procedure. The overall yield of 
acid V from the starting acid I was 82%. 

Experlmental Sectlon 

Melting points were measured in an electrothermal melting 
point apparatus and are uncorrected. Infrared spectra were 
recorded on Pye-Unicam SP 300 spectrophotometer. NMR 
spectra were recorded in CDCI, on Bruker WP 80-SY spec- 
trometer with Me,Si as an internal standard. 

3 -( 7 -Naphthyl )propanoic 1 : I Dlbromlde (ZZZ To a 
suspension- of 3-(llnaphthyl)propenolc acid (2)  (89.- g, 0.25 
mol) and carbon tetrachloride (750 mL) in a two-necked 
round-bottomed flask f i e d  with a reflux condenser and a sep- 
aratory funnel, heated to boiling with continuous stirring, was 
added bromine (40.0 g, 0.25 mol) in carbon tetrachloride (100 
mL). The bromine color disappeared slowly at flrst, then rapidly 
so that all bromine was added in the course of 30 min. The 
solution was poured into a large dish, and all the carbon tetra- 
chloride and unused bromine allowed to evaporate. The di- 
bromide I11 separated as fine crystals which formed a solid 
cake in the bottom of the dish. Crystallization from CCI, af- 
forded 144 g (89%) of white crystals of 111, mp 181-182 OC; 
NMR (CDCI,) 6 7.52 (m, 7 H, ArH), 6.33 (d, 1 H, CH, J = 12 
Hz), 5.34 (d, 1 H, CH, J = 12 Hz), and 11.72 (s, 1 H, COOH). 
Elemental analysis (C, H, Br) in agreement with theoretical 
values was obtained and submitted for review. 

A mixture of 241- 
naphthy1)propanoic acid dibromide (1 18 g, 0.33 mol) in 25 % 
potassium hydroxideh"eanol(400 mL) was heated for 30 min 
over a steam bath. The mixture was poured into a large dish 
and the solvent allowed to evaporate. The dry residue was 
dissolved in water and acidified. The precipitated acid was 
collected and recrystallized from water to give white needles, 
59.4 g (92%), mp 137-139 OC (lit. (3) 137 "C) u,, CHCI, 
2210, 1695 cm-'; NMR (CDCI,) 6 7.41 (m, 7 H, ArH) and 11.37 
(s, 1 H, COOH). Elemental analysis (C, H) in agreement with 
theoretical values was obtained and submitted for review. 

Registry No. I, 13026-12-5; 111, 97352-00-6; V, 4843-42-9. 
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Synthesis and Properties of Some New Hydroxamic Acids 

Yadvendra K. Agrawal" and John K. Thomas 
Pharmacy Department, Faculty of Technology and Engineering, M. S. University of Baroda, Baroda -390 00 I, India 

Introductlon Five new hydroxamlc acids are syntheslred for thelr 

Hydroxamic acids are weak acids widely used for organic and 
inorganic analysis including pharmaceuticals, as food additives, 
and in nuclear fuel processing (1-7). In  the present commu- 
nication five new hydroxamic acids have been reported and 

plausible analytlcal appllcatlons. These acids are 
characterlred by elemental analysis, meltlng polnts, UV, 
IR,  NMR, and mass spectra. Thelr physicochemical 
properties have been determined. 
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Table I. Physical ProDerties of the Hsdroxamic Acids 
compd 

no. hvdroxamic acids 
I N-4-chlorophenyl 3,4,54rimethoxycinnamo- 
I1 N-4-chlorophenyl-4-butoxybenzo- 
111 N-phenyl-4-butoxybenzo- 
IV N-4-chlorophenyl-4-chlorophenoxyisobutyro- 
v N-phenyl-4-chlorophenoxyisobutyro- 

Table 11. Analytical Data on N-Arylhydroxamic Acids 

molar 
absorptivity, 

vanadium 
extraction compd 

no. colora A,, L mol-' cm-' pK,* 
I BV 570 6.9 x 103 12.00 
I1 V 540 5.0 x 103 12.56 
111 V 535 4.5 x 103 12.92 
IV RV 510 4.3 x 103 13.30 
V RV 505 4.2 x 103 13.78 

BV = bluish violet; V = violet; RV = reddish violet. *With 
dioxan-water (70%); the pK, values are accurate to &0.03. 

Table 111. Proton NMR Data of Hydroxamic Acids 

compd multi- 
no.  group 6' plicity J 
I 0-H 10.8 1 0 

OCH3 3.9 2 1.8 

CCH) 

-CH=CH- 6.7 2 4.6 
7.4 2 10.0 

I1 0-H 
CH,- 
-CH,CH,- 
-CH, 0- 

I11 0-H 
CH,- 
-CH,CH,- 
-CH,O- 

IV 0 - H  
C H J  

c 

CH3 
I 

10.7 1 0 
1.0 3 6.0 
1.8 6 16.0 
3.9 3 12.5 

6.8 2 9.0 

7.2 2 14 .0  

10.9 1 0 
0.5 3 5.5 
1.1 6 14.0 
3.4 3 12.0 
6.3 2 8.0 

7.0 6 36.0 

10.5 1 0 
1.6 1 0 

7.4 4 13.0 33- 
10.5 1 0 

1 . 6  1 0 

6.8 2 9.0 

7.4 4 17.0 @- 
a Chemical shift. 

their synthesis has been carried out on the basis of the modified 
procedure of Agrawal and Tandon (8). The synthesized acids 

mol formula mol w t  mp, "C 70 yield 
Cl8H1806NC1 363.80 169 75 

Ci7Hi903N 285.34 136 75 
C17H1806NC1 319.80 164 70 

C16H1503NC12 340.21 144 50 
C16H1603NC1 305.76 125 50 

Table IV. Mass SDectral Data of Hydroxamic Acids" 
~ 

re1 re1 re1 
abun- abun- abun- 

mlz dance mlz dance mlz dance 
Compd I 

367 1 
365 3 
347 16 
238 28 
221' 100 
193 30 
183 7 
180 14 
142 20 
76 30 

Compd I1 
321 0.5 
319 1.5 
304 18 
303 60 
246 7 
218 14 
177' 100 
149 15 
142 12 
76 12 
57 20 

Compd 111 
285 3 
270 20 
269 40 
212 5 
196 2 
177' 100 
120 12 
92 30 
77 20 
76 24 
57 35 

Compd IV 
343 7.5 
341 48 
339 75 
323 12 
196 10 
169' 100 

142 25 
141 27 
134 18 
127 35 
111 60 
76 32 

Compd V 
307 21 
305 60 
289 32 
196 11 
169' 100 
136 23 
127 14 
111 28 
105 24 
104 2 1  
92 37 
77 26 
76 17 

a An asterisk denotes base peak. 

are characterized by their melting points, elemental analysis, 
IR, UV, NMR, and mass spectra. Preliminary studies show that 
the acids form a chloroform-extractable violet complex with 
vanadium(V) in concentrated hydrochloric acid solution. The 
physical properties of these acids are given in Table I. 

All the acids are white crystalline compounds except N-4- 
chlorophenyl-3,4,5-trimethoxycinnamohydroxamic acid which is 
light yellow in color. They are readily soluble in chloroform, 
dioxan, carbon tetrachloride, alcohol, and benzene and insoluble 
in water. The purity of these acids is estimated from TLC and 
potentiometric titration to be approximately 99 % . 

The ultraviolet spectra of the acids in 95 % ethanol show two 
distinct bands, one around 208-240 nm and the other between 
254 and 326 nm. Compound I shows bathochromic shift in its 
absorption band as compared to the reported (8). The infrared 
spectra of the acids as KBr pellets show the frequencies of the 
hydroxyl, carbonyl, and N-0 absorptions which are similar to 
those reported earlier (8). The proton NMR data have been 
summarized in Table 111 and the mass spectral data in Table 
IV .  

The ionization constants of the synthesized hydroxamic acids 
are determined in aqueous dioxan medii at 35 OC and are given 
in Table 11. 

Experlmental Sectlon 

Mateflak and Apparatus. The pH measurements were 
made on a Systronic Digital pH meter. The ultraviolet and 
infrared spectra were recorded on C.Z. Jena, VSU 2-P and 
Perkin Elmer Model 22 1 spectrophotometers, respectively. The 
NMR spectra were recorded on a Varian T-60 spectrophotom- 
eter operating at 60 MHz for protons, in CDCI, with tetra- 
methylsilane as internal standard. Mass spectra were recorded 
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on AEI (UK) mass spectrophotometer Model No. MS 3074 at 
70 eV. 

Acid Chlorldes. The acid chlorides were prepared by the 
action of thionyl chloride on the corresponding carboxylic acids 
and then vacuum distilled. 

Hydroxylamlnes . N-phenyl- and N-4-chlorophenyl- 
hydroxylamines were freshly prepared by the reduction of ni- 
trobenzene and 4-chloronitrobenzene, respectively, with zinc 
dust and ammonium chloride in aqueous alcoholic solutions (8). 

Hy&oxamlc Acids. The procedure for the preparations are 
essentially the same as that reported earlier (8). The acids are 
synthesized by reacting the arylhydroxylamine with acid chloride 
at low temperature in diethyl ether containing aqueous sus- 
pensions of sodium bicarbonate. 

Colorlmetric Tests. The well-known color reaction which 
takes place in 6 M HCI between vanadium(V) and hydroxamic 
acid was adopted (7-3). The standard vanadium was extracted 
with a known volume of hydroxamic acid solution (in chloro- 
form). The violet-colored layer was separated and diluted to 25 
mL with chloroform, and the absorbance was measured against 
a reagent blank. The concentration of the hydroxamic acid was 
computed from a standard calibration curve. 

Potentlometric Tests. A known weight of the hydroxamic 
acid is dissolved in 50 mL of dimethylformamide and tiirated with 
0.1 M sodium methoxide by using platinum and calomel elec- 
trode (saturated KCI in methanol) in the presence of nitrogen. 

Ionlzatlon Constants. These were determined at 35 f 0.1 
OC in 70% dioxan water medium (Table 11). The calculation 
method for pK, is described elsewhere ( 7 ) .  

The ionization of hydroxamic acid (HA) in aqueous solution 
gives hydrogen ion and hydroxamate ion and the equilibrium 
constant may be 

or 

K, = -log [H’] + log [HA]/[A-] - 2 log Y* (ii) 

assuming the activity coefficient of un-ionized acid is unity and 
the empirical correction for “medium effect” as suggested by 
Van Uitert and Haas ( 7 ,  9) as 

-log [H’] = B + log U: + log Y t  (iii) 

The final form of the equation for calculating the ionization 

pK, = B 4- log U,O + log [HA]/[A-] - log Y +  (iv) 

where B is the pH meter reading and log UHo is determined 
experimentally ( 7 ,  70). 

In  the thermostated (35 f 0.1 “C) titration vessel carrying 
a glass electrode, a calomel electrode, and a microburet (5 X 
0.01 mL), 0.25 M of hydroxamic acid and 47.5 mL of solvent 
(70% v/v dioxan:water) were taken. I t  was titrated after being 
deaerated by passage of nitrogen (presaturated with solvent), 
and after 15 min the highest steady B value was noted after 
each increment. 

Registry No. I, 91097-78-8; 11, 95333-99-6; 111, 95334-00-2; IV, 

constants in dioxan-water mixture is 

97877-85-5; V, 97877-86-6; P-BUOC,H,C(O)CI, 33863-86-4; p - 
CIC,H4OCH,CH(CH,)C(O)CI, 97877-84-4; p-CIC,H,NHOH. 823-86-9; 
PhNHOH, 100-65-2; 3,4,54rimethoxycinnamoyl chloride, 10263-19-1. 
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Structural Information on Uranyl Sulfate Complexes with Some 
Bidentate Ligands 

Ishar Slngh Ahuja 
Chemistry Department, Banaras Hindu University, Varanasi 22 7 005, India 

Coordination compounds formed by uranyl sulfate wlth 
1,lO-phenanthrollne, 2,2‘-blpyrldyl, 2,2’-bipyrldyl 
N,N’dloxlde, 2,2‘-blpyrldylamlne, 4,4‘-blpyrldyl, 
4,4’-blpyrldyl N,N’-dloxlde, methylpyrazlne, qulnoxallne, 
2,3-dlmethylqulnoxalIne, hexamethylenetetramine, 
1,3-dl-4-pyrldylpropane, 2-methylbenzothlazole, and 
nlcotlnlc acld have been prepared. The compounds 
Isolated In the solld state have been characterized by 
analytical data and I R  spectroscopy down to 200 cm-‘ to 
elucldate the U(V1 )-llgand and U(V1)-sulfate bondlng 
modes. Tentatlve coordlnatlon number and 
stereochemical environments around U(V1) are asslgned 
In each case. 

trogen and/or oxygen/sulfur as the donor sites have been the 
subject of extensive investigations. Few studies have, however, 
appeared on the complexes of uranyl salts with such ligands. 
The present communication describes the coordination com- 
pounds formed by the interaction of uranyl sulfate with 1 , l O -  
phenanthroline (phen), 2,2’-bipyridyl (2,2‘-bpy), 2,2’-bipyridyl 
N ,“-dioxide (2,2’-bpyO,), 2,2’-bipyridylamine (2,2‘-bpyA), 
4,4‘-bipyridyl (4,4’-bpy), 4,4’-bipyridyl N ,”dioxide (4,4‘-bpyO,), 
methylpyrazine (MP), quinoxaline (Q), 2,3-dimethylquinoxaline 
(DMQ), hexamethylenetetramine (HMTA), 1,3-di-4-pyridyl- 
propane (DPP), 2-methylbenzothiazole (MBT), and nicotinic acid 
(NA) (Figure 1). I R  spectroscopy has been used to elucidate 
the U(V1)-ligand and U(V1)-sulfate bonding modes and the 
tentative stereochemistry around U(V1) in each case. 

I ntroductlon Experlmental Sectlon 

Coordination compounds formed by transition- and nontran- 
sition-metal(I1) salts with potentially bidentate ligands with ni- 

Materia&. Uranyl sulfate was obtained from B.D.H. and used 
as such. Phen, 2,2’-bpy, 4,4’-bpy, 2,2’-bpyA, Q, MBT, and NA 
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