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In the preceding paper1 of this series we reported that 
substitution of the sulfamoyl group by the sterically similar 
methylsulfonyl group in various 3,4-disubstituted 5-
sulfamoylbenzoic acid diuretics resulted in diuretically 
active compounds. Furthermore, we observed that the 
5-methylthio and the 5-methylsulfinyl analogues of the 
highly active 3-benzylamino-4-phenoxy-5-methylsulfo-
nylbenzoic acid still exhibit significant diuretic activity. 
In continuation of our investigation dealing with potential 
substitutes for the sulfamoyl group in benzoic acid di­
uretics, the present paper deals with the synthesis and 
diuretic properties of several 3,4-disubstituted benzoic 
acids carrying an acylamino, a ureido, or an alkylamino 
substituent in the 5 position. 

Chemistry. The 3,4-disubstituted 5-acylaminobenzoic 
acids 26, 27, 31-46, and 48-53 (Table I) were provided by 
acylation of the corresponding aminobenzoic acids 10-25 
(Scheme I). 4-Benzoyl-3-benzyloxy-5-(a-dimethyl-
aminoacetamido)benzoic acid (47, Table I) was prepared 
from the 5-(a-chloroacetamido)benzoic acid 44. The 5-
ureidobenzoic acids 28-30 were obtained from the cor­
responding aminobenzoic acid 10 by reaction with isocyanic 
acid or alkyl isocyanate. The latter reaction performed 
with 5-amino-4-benzoyl-3-benzyloxybenzoic acid (19) re­
sulted in the 7-carboxy-2(3ff)-quinazolinone derivatives 
54-57 (Scheme I, Table II) by in situ cyclodehydration of 
the N'-unsubstituted and N'-alkylated 4-benzoyl-3-
benzyloxy-5-ureidobenzoic acids. The starting amino-
benzoic acids 10-25 have been described as intermediates 
in the synthesis of the corresponding 3,4-disubstituted 
5-sulfamoylbenzoic acid diuretics2'3 or have been made 
available as outlined in Scheme I. 
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The early finding that 41 possesses potent diuretic 
activity prompted the preparation of the corresponding 
5-iV-alkylformamido- and 5-monoalkylaminobenzoic acids 
60-63 (Table III) as shown in Scheme II. Methylation 
of the 5-aminobenzoic acid 19 and subsequent saponifi­
cation resulted in 5-dimethylamino-4-benzoyl-3-benzyl-
oxybenzoic acid (64). 

Diuretic Effect and Structure-Activity Relation­
ship. The title compounds were screened for their diuretic 
properties in dogs. For the 3,4-disubstituted 5-acylamino-
and 5-ureidobenzoic acids 26-53, the results are presented 
in Table I and compared with those of 3-ra-butylamino-
4-phenoxy-5-sulfamoylbenzoic acid (bumetanide) and 
4-benzoyl-3-benzyloxy-5-sulfamoylbenzoic acid. The ur­
inary volume and electrolyte excretion reveal that many 
compounds of this series exhibit considerable diuretic 
activity and demonstrate that the highest potency is 
obtained within the 3-substituted 5-formamido- and 5-
acetamido-4-benzoylbenzoic acids. For 4-benzoyl-3-
benzyloxy-5-formamidobenzoic acid (41), one of the most 
potent compounds, the level of potency after intravenous 
application is approximately one-tenth that of bumetanide. 
The onset of diuresis was observed within the first hour 
after injection and became, except for higher dosage, 
negligible after 3 h. The dose response and diuretic pattern 
of 41 indicate high-ceiling diuretic activity and suggest that 
substitution of the sulfamoyl group by the formamido 
group in 3,4-disubstituted 5-sulfamoylbenzoic acids may 
not influence the mode of diuretic action. 

With 41, several variants of the 5-substituent were 
investigated (42-47, Table I; 60-64, Table III). Except for 
the 5-acetamidobenzoic acid 42, exchange of the form-
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A number of 3,4-disubstituted 5-acylamino-, 5-alkylamino-, and 5-ureidobenzoic acids corresponding to previously 
described 3,4-disubstituted 5-sulfamoylbenzoic acid diuretics were prepared and screened for their diuretic properties 
in dogs. The tabulated results reveal that several 3,4-disubstituted 5-formamido and 5-acetamidobenzoic acids possess 
considerable diuretic potency demonstrating that a 5-sulfamoyl or 5-methylsulfonyl substituent is not a necessity 
for potent diuretic activity of 3,4-disubstituted benzoic acids. 4-Benzoyl-3-benzyloxy-5-formamidobenzoic acid, one 
of the most potent compounds of the present series, is approximately one-tenth as potent as bumetanide. The dose 
response and diuretic pattern indicate high-ceiling diuretic activity and suggest a mode of action similar to that 
of bumetanide. 



Table I. Physical Properties and Diuretic and Saluretic Activity of 

R3QCHN COOH 

o 
3-

Urinary excre t ion" 

No. R' R2 R 3 M e t h o d 5 Mp, ° C 
Recrys tn Yield,d 

solvent c % Formu la 6 

Treat­
m e n t / 
mg/kg 

mL/kg 
of H , 0 

mequiv/kg 

Na+ K* CI" 

26 

27 

28 
29 
30 

31 
32 

33 
34 
35 
36 
37 

38 
39 

40 
41 

OC6H5 

OC6H5 

OC6H5 

OC6Hs 

OC6H5 

OC6H5 

OC6H5 

C6H5 
C6H5 

C6H5 

C6H5 

COC6H5 

COC6H5 

COC6H5 

COC6H5 

COC6H5 

NHCH2C6H5 

NHCH2C6HS 

NHCH2C6H5 

NHCH2C6HS 

NHCH2C6H5 

SCH2C6HS 

SCH2CCHCHSCH 
1 1 

NHCH2C6H5 

OCH2C6H5 

OCH2C6Hs 

SCH2C6H5 

NHCH2C6H5 

O-n-Pr 
O-n-Bu 

O-n-Bu 
0CH2C6H5 

H 

Me 

NH2 

NHMe 
NH-rc-Pr 

H 
H 

H 
H 
Me 
H 
Me 

H 
H 

Me 
H 

4 3 COC6H5 0CH2C< iH s 

44 COC 6H s OCH2C6H5 

4 5 COC„H s OCH2C6H5 

46 COC6H5 OCH 2C 6H s 

47 COC„H, OCH2C6H5 

Me 

C F 3 

CH2C1 
Et 
C6HS 

4 8 COC6H5 OCH2CCHCHSCH H 

G 
H 
H 

E 
E 

E 
E 
F 
E 
F 

E 
E 

F 
E 

CH2N(Me)2 K 

49 COC 6H s S-n-Pr H 
50 COC6H5 SCH 2CH=CH 2 H 

E 

E 
E 

2 2 4 - 2 2 6 E t O H 2 1 C 2 1 H 1 8 N 2 0 / 

2 3 5 - 2 3 6 E t O H 35 C 2 2 H 2 0 N 2 O / 

213-214 
220-222 
210-211 

194-195 
188-189 

195-197 
200 
188-189 
102-104 
196-198 

144-145 
180-183 

177-178 
212-213 

2 3 1 
2 1 4 - 2 1 6 
1 7 2 - 1 7 4 
1 8 0 - 1 8 2 

2 6 4 - 2 6 6 

2 0 6 - 2 0 8 

1 6 8 - 1 7 0 
1 8 2 - 1 8 4 

E t O H 
E t O H 
Me 2 CO-

pet r e ther 
Aq E t O H 
M e 2 C O - H 2 0 

Aq E t O H 
Aq E t O H 
Aq E t O H 
HCOOH 
Aq E t O H 

Aq E t O H 
E t O H 

Aq E t O H 
EtOH 

2 2 3 - 2 2 4 E t O H 

Aq E t O H 
E t O H 
E t O H 
MeCN 

Methyl 
cellosolve 

Aq E t O H 
Aq E t O H 

31 
4 4 
11 

2 3 
32 
28 
5 3 

35 

24 

65 
58 

C 2 I H I 9 N 3 0 4 

C 2 2 H 2 l N 3 0 / 
C 2 4 H 2 S N 3 0 4 

42 C 2 1 H 1 7 N 0 4 S h 

32 C 1 ,H 1 5 NO„S 2 *. h 

41 C 2 1H l 8N 20 3< 
15 C ^ H ^ N O , , 
12 C 2 2 H , , N O 4 0 . 5 H 2 O ' 
22 C 2 1 H 1 7 N O 3 S 0 . 2 5 H 2 O ' 
70 C 2 3 H 2 0 N 2 O 4 0 . 2 5 H 2 O 

41 C 1 8 H 1 7 NO 
49 C ^ H ^ N O ^ 

28 C 2 0 H 2 1 NO 5 

46 C2 2H1 7NO s
f e 

3 3 C 2 3 H 1 9 N0 5
f c 

C 2 3 H 1 6 F 3 NO s
f e 

C2 3H1 8ClNO s
f t 

C 2 4 H 2 1 N 0 5 C 2 H } O H f t 

C 2 8 H 2 i N 0 5 H 2 O f e 

C 2 5 H 2 4 N 2 O s H C r 

C . o H ^ N O ^ 

C I 8 H 1 7 N 0 4 S 
C 1 8 H l s N0 4 S f c 

1 
0 .25 

10 
1 
1 
1 

10 
1 
1 
1 

1 
1 
1 
1 

10 
1 
1 
1 
0.1 
p o 
1 
5 
5 
p o 
5 
p o m 

1 
1 
p o 
1 
p o m 

0 . 2 5 
0.1 
1 
1 
p o 
1 
1 
1 
1 
p o 
1 
p o 
1 
0.25 
1 
1 

9 
27 
11 
13 

8 
11 

4 
As cont ro l 
11 

12 
12 

8 
As cont ro l 
22 

6 
10 
17 

6 

18 
3 2 ' ± 11.6 
2 1 ' + 2 .1 

2 2 ' + 5.9 
9'-* ± 6.7 

2 1 ' + 1.4 

1 8 ' + 5.5 
9 ' ± 0.9 

14 
14 

As cont ro l 
As cont ro l 

7 
As cont ro l 

As cont ro l 

26 
17 

8 
As cont ro l 

1.3 
1.1 
2.8 
1.4 
1.3 
0.7 
1.1 
0.4 

1.3 

1.6 
1.3 
1.0 

1.7 
0.4 
2.0 
2.1 
0.5 

0 .26 
0 .23 
0.8 
0.55 
0.33 
0.2* 
0.4 
0.12* 

0 .45 

0.43 
0 .39 
0.22 

0 .58 
0 . 2 1 * 
0.52 
0.49 
0.18* 

1.3 
1.5 
3.8 
2.1 
1.7 
1.1 
1.9 
0.3 

1.9 

1.7 
1.6 
1.1 

2.2 
0.4 
1.2 
2.6 
0 .8 

2 .1 0 .53 2.5 
3.7 ' ± 0.94 0 . 8 3 ' + 0.07 4 . 5 ' ± 1.27 
2 .2 ' ± 0.44 0 . 6 3 ' * ± 0 .20 2 .9 ' + 0.78 

3 3 ' ± 7.5 3 . 1 ' ± 0.7 1.09' + 0 .16 4 . 5 ' ± 0.19 

2 .5 ' + 0 .73 0 .49 ' ± 0.15 3 . 1 ' + 0 .83 

l . l ' ' * + 0 .83 0 . 2 3 ' * ± 0.10 1.4''* ± 1.03 

2 .5 ' ± 0 .41 0 . 5 1 ' + 0 .14 3 .3 ' + 0 .69 

2 . 1 ' ± 0 .63 0 . 4 1 ' ± 0 .01 2 .6 ' + 0 .78 
1.0' ± 0 .12 0.24'-* ± 0 .05 1.3' + 0.17 
1.3 0.45 3.0 
1.8 0.29 2.2 

0.6 

3.1 
2.2 
1.0 

0.2* 

0.64 
0.49 
0 .42 

0.9 

4 .1 
2.8 
1.2 

8 



51 COC6H5 S-n-Bu 

52 COC6H5 S-i-Am 
53 COC6H5 SCH2C6H5 

H 

H 
H 

E 
E 

1 5 5 - 1 5 6 Aq E t O H 

1 5 0 - 1 5 1 Aq E t O H 
1 6 8 - 1 7 0 Aq E t O H 

4-Benzoyl-3-benzyloxy-5-sulfamoylbenzoic acid" 

3-n-Butylamino-4-phenoxy-5-sulfamoylbenzoic acid ( b u m e t a n i d e ) 0 

Control (3 h) 
( 6 h ) 

6 1 

27 
65 

C , 9 H , , N 0 4 S 

C2 0H2 1NO4S f c 

C2 2H1 7NO„S 

1 
p o 
0 .25 
p o 
1 
1 
p o 
0 .25 
p o 
0 .25 
0.1 
0.25 
0.1 
0.1 
p o 
0 .01 

21 

7 

15 
26 

10 

3 3 
12 
3 9 r ± 
2 6 r ± 
3 1 r ± 

1 0 r ± 
0.93 
1.73 

12 
8.3 
7.6 

4.8 
' ± 0 .35 
' ± 0.46 

2.3 

0.5 

1.6 
2.8 

0.5 

3.6 
1.0 
4 . 0 r ± 
2 . 4 r ± 
3 . 3 r ± 

0 .92 r 

0 .10 ' 
0 .27 ' 

1.4 
0.4 
0.9 

± 0.42 
± 0.02 
± 0.09 

0.65 

0.28 

0.39 
0.27 

0.10* 

0.89 
0.42 
0 .84 r ± 
0 .44 r ± 
0 .49 r ± 

0 .27 r ± 
0 .16 ' ± 
0 .24 ' ± 

0.38 
0 .11 
0.16 

0.05 
0 .01 
0 .03 

2.1 

0.6 

1.9 
3.5 

0.7 

4.4 
2.0 
5 .7 r ± 0 . 6 1 
3 . 5 r ± 0 .8 
4 . 5 r ± 1.4 

1.4 r ± 0 .5 
0 .08 ' ± 0 .02 
0 .17 ' ± 0.09 

a For procedure see the Exper imenta l Sect ion; when n o t otherwise s ta ted , values of a single tes t are given for a 3-h test per iod. Values no t significantly different from con t ro l s 
(one side 9 5 % confidence l imits) are ma rked wi th *. Where th ree or m o r e tes ts were per formed, t h e average ± SD is given. Concre te conclusions should n o t be drawn from the 
data presented because mos t of the da ta are based on single animal exper iments where the ur ine flow rate and electrolyte excre t ion ra te are no t s ta ted for each animal pr ior t o 
drug administrat ion. b T h e let ters relate t o the general p rocedures given in the Exper imenta l Sect ion. c Several recrystal l izations were usually per formed, if necessary, while 
treating with decolorizing carbon . d The yield of analytically pure c o m p o u n d s is given. N o a t t e m p t s were m a d e t o opt imize t he yields. e The c o m p o u n d s were analyzed for C, 
H, N, and, if present , for CI and S. Analytical results are wi th in 0.4% of the theoret ical values unless otherwise s ta ted, f When no t otherwise s ta ted iv injection in N a O H solu t ion . 
* Dried in vacuo ( 1 0 - 1 4 m m ) at ambien t t empera tu re for several hours . h N o t analyzed for S. ' Dried in vacuo ( 1 0 - 1 4 m m ) for several hours in t he presence of P 2 0 5 . ' Dr ied 
in vacuo ( 1 0 - 1 4 m m ) for several hours in the presence of K O H . k Dried in air. ' Average of three tests . m Values are for a 6-h tes t per iod. " CI: calcd, 7 .56 ; found, 7 .06 . 
° A mixture of E tOH ( ten par ts) and me thy l cellosolve (one p a r t ) was used. p See ref 3. q See ref 4. r Average of four tests . 
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C6H5 0CH2C6H5 

Table II. Physical Properties of 

COOH 

Notes 

No. R4 Method" Mp,°C 
Recrystn 
solvent6 

Yield, 
Formulad 

54 
55 
56 
57 

H 
Me 
n-Pr 
ra-Bu 

P 280-282 dec AcOH 14 C22H16N204-1.5AcOH 
Q 210-212 dec EtOH 54 C23H18N204-1.5EtOH 
Q 207-209 dec e 34 C2SH22N204-EtOH 
Q 206-209 dec EtOH 26 C2 6H2 4N20,EtOH' r 

a See footnoote b in Table I. b See footnote c in Table I. c See footnote d in Table I. d See footnote e in Table I. 
mixture of EtOH (ten parts) and methyl cellosolve (one part) was used, f C: calcd, 70.87; found, 70.27. 

OCH 

H5C6CO 
Table III. Physical Properties and Diuretic Activity of 6 

R v. 
D7^N C00R-

No. 

58 
59 
60 
61 
62 
63 
64 

R5 

Me 
Et 
H 
H 
H 
H 
H 

R6 

Me 
Et 
Me 
Et 
Me 
Et 
Me 

R7 

HCO 
HCO 
HCO 
HCO 
H 
H 
Me 

Method0 

L 
L 
M 
M 
N 
N 
O 

Mp, °C 

110-112 
92-94 

204-206 
219-221 
183-185 
147-148 
192-194 

Recrystn 
solvent6 

Aq EtOH 
EtOH 
Aq EtOH 
Aq EtOH 
EtOH 
EtOH 
EtOH 

Yield, 
%c 

42 
59 
77 
52 
43 
36 
48 

Formulad 

C24H2lN05 
C«H2sN05 
C23H19NOs 
C24H21N05 
C22H„N04* 
C23H2lN04 
C„H2 ,N04 

Diuretic 
act.e (iv, 
1 mg/kg) 

Active^ 
Inactive 
Inactive 
Inactive 
Inactive 

a See footnote b in Table I. 6 See footnote c in Table I. c See footnote d in Table I. d See footnote e in Table I. 
the procedure see footnote a in Table I. f In the 3-h test period the following parameters per kilogram were obtained 
mL of urine, 0.9 mequiv of Na+, 0.21 mequiv of K+, and 1.3 mequiv of CI". For controls see Table I. * See footnote i in 
Table I. 

e For 
10 

Table IV. Physical Properties of 

COOH 

No. 

4 
7 
8 
9 

10 
13 
16 

R1 

OC6Hs 

OC6H5 
C6HS 
COC6H5 
OC6H5 
C6HS 
COC6Hs 

R2 

NH2 

NHCH2C6HS 
NHCH2C6HS 
NHCH2C6HS 
NHCH2C6HS 
NHCH2C6HS 
NHCH2C6H5 

R8 

N0 2 

N0 2 
N0 2 
N0 2 
NH2 
NH2 
NH2 

Method0 

A 
B 
B 
B 
C 
D 
D 

Mp, °C 

233-235 
193-195 
188-189 
197-199 
186-188 
179-181 
192-194 

Recrystn 
solvent6 

Aq EtOH 
Aq EtOH 
Aq EtOH 
EtOH 
Aq MeOH 
Aq EtOH 
EtOH 

Yield, 
%c 

33 
41 
46 
47 
45 
48 
47 

Formulad 

C13H10N2O5
e 

C„H 1 6 N 2 0« 
C2 0H1 6N2O/ 
C2IH16N2Os* 
C20H18N2O3* 
C20H18N2O2-0.25H2Of 
C 2 1 H 1 8 N 2 0/ 

a See footnote b in Table I. b See footnote c in Table I. c See footnote d in Table I. d See footnote e in Table I. 
e Dried in vacuo (10-14 mm) at 80 CC for several hours. f See footnote; in Table I. * See footnote k in Table I. 

With respect to the influence of the 3- and 4-substituent 
on potency, the presented data do not permit a precise 
statement to be made, although there appears to exist some 
degree of correspondence between the 5-formamido- and 
the corresponding 5-sulfamoylbenzoic acids previously 
reported.2~4 

The present investigation demonstrates clearly tha t a 
sulfamoyl or methylsulfonyl group is not a necessity for 
potent diuretic activity of 3,4-disubstituted benzoic acids. 

Experimental Section 
For synthetic procedures technical assistance was given by 

Hanne Hollensen, T. Parbst, and W. Schlichtkrull. Analyses were 
performed by G. Cornali and W. Egger of these laboratories. 
Melting points were corrected and taken in open glass capillaries 
using a Hershberg apparatus. For the typical compounds NMR 
spectra were taken by N. Rastrup Andersen on a Varian A-60A 
spectrometer. Spectral features were in accordance with 
structures. 

Diuretic Screening (Tables I and II). Female mongrel dogs 
weighing from 9 to 30 kg were used. About 16 h before the 
experiment the dogs were starved but had H20 available always. 
The urine was taken by catheter hourly. The Na+, K+, and CI" 
were determined by flame photometry and potentiometric ti­
tration, respectively. The excretion of H20 and the electrolytes 
during 2 h before dosage of the test compound served as control 
of the conditions. 

d-R^-R^S-Nitrobenzoic Acids 4 and 7-9 (Table IV). 
Method A. A stirred solution of 1 (200 g, 0.66 mol) in hot pyridine 
(300 mL) was diluted with H20 (2 L). A solution of Na2S204 (260 
g, 1.3 mol, of material iodometricly titrated to contain 87%) in 
H20 (2 L) was added dropwise during about 15 min while stirring. 
After continued stirring for 5 min, the mixture was filtered and 
the filtrate acidified to pH 2 with 4 N HC1. The mixture was left 
at ambient temperature for 4 h and at 5 °C for 16-18 h to 
precipitate crude 4. 

Method B. 4, 3-amino-5-nitro-4-phenylbenzoic acid,3 or 3-
amino-4-benzoyl-5-nitrobenzoic acid5 was benzylated using the 
process of ref 4, method 3A. The intermediate ethyl benzoates 
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were saponified with a mixture of 1 N NaOH and EtOH by 
refluxing for 30-60 min. Cooling and acidification with HC1 
precipitated crude 7-9. 

4-R1-5-Amino-3-benzylaminobenzoic Acids 10,13, and 16 
(Table IV). Method C. To a solution of Na2S204 (16.1 g, 80 
mmol) in H20 (100 mL) NH3 (55 mL, 25% in H20) was added 
followed by 7 (9.1 g, 25 mmol) in portions. After heating on a 
steam bath for 1 h, H20 (100 mL) followed by 4 N HC1 (100 mL) 
was added and the heating continued for 15 min. Cooling 
completed the precipitation of crude 10. 

Method D. 8 and 9 were reduced using a previously described 
procedure (see ref 5, method E), except that the heating following 
the acidification was omitted. 

4-R1-3-R2-5-NHCOR3-Benzoic Acids 26-53 (Table I). 
Method E. A mixture of 10,11 and 12,213,14 and 15,3 or 17-253 

and HCOOH (10-15 mL/g of starting amine) was heated on a 
steam bath for a few minutes followed by stirring at ambient 
temperature for 2.5-24 h. Cooling and/or dilution with H20 
precipitated the crude reaction product. For 26 the reaction 
mixture was evaporated in vacuo and crude 26 obtained on 
trituration with Et20. 

Method F. A mixture of 10,14,316,18,3 or 19,3 Ac20 (1 mL/g 
of starting amine), and AcOH (5-10 mL/g of starting amine) was 
heated on a steam bath for 1-5 h. Dilution with H20 precipitated 
the crude reaction product. Occasionally a larger amount of Ac20 
(5-10 mL/g of amine) was used, omitting the dilution with AcOH, 
and usually performing the reaction at ambient temperature. 

Method G. A mixture of 10 (3.35 g, 10 mmol), KOCN (1.0 g, 
12.3 mmol), and AcOH (50 mL) was stirred at ambient tem­
perature for 5 h. Dilution with H20 (250 mL) precipitated crude 
28. The purification was performed via the Na salt as described 
in ref 1, method K. 

Method H. To a stirred solution of 10 (1.67 g, 5 mmol) in 
Me2CO (25 mL) the appropriate alkyl isocyanate (5 mmol) was 
added, in case of MeNCO as a 5% solution in Me2CO. Stirring 
at ambient temperature for a further 18-60 h and cooling pre­
cipitated crude 29 or 30. 

Method I. A mixture of 193 (0.7 g, 2 mmol), the appropriate 
acyl chloride or anhydride (2.8-3 mmol), pyridine (0.5 mL), and 
CHC13 (7 mL) was refluxed for 2-4 h. In the case of 43 the mixture 
was left at ambient temperature for 60 h. Evaporation in vacuo 
and trituration with aqueous EtOH yielded crude 43-45. 

Method J. A mixture of 193 (0.7 g, 2 mmol), C6H5C0C1 (0.42 
g, 3 mmol), and saturated NaHCOs (7 mL) was heated on a steam 
bath for 3 h. After cooling, the precipitated Na salt of 46 was 
isolated and worked up as described in ref 1, method K. 

Method K. A mixture of 44 (0.85 g, 2 mmol) and Me2NH (10 
mL, 20% in H20) was left at ambient temperature for 60 h. 
Evaporation in vacuo and treatment of the residue with con­
centrated HC1 (5 mL) yielded, after cooling, crude 47 as its 
hydrochloride. 

Alkyl 4-Benzoyl-3-benzyloxy-5-JV-alkylformamido-
benzoates 58-59 (Table III). Method L. To a stirred mixture 

During the course of our continuing search for new 
"lead" structures tha t possess antineoplastic activity, we 
prepared some bis(Ar-methylcarbamoyl) derivatives (1) of 
2,3-dihydro-5-phenyl-6,7-bis(hydroxymethyl)-lH-pyrrol-
izine.2b The significant reproducible activity shown by 

of NaH (0.35 g, 50% in oil) and HMPA (12 mL), 41 (1.0 g, 2.7 
mmol) was added in portions followed by the appropriate alkyl 
iodide (15-16 mmol). The mixture was stirred at ambient 
temperature for 20 h and crude 58-59 was precipitated on dilution 
with 0.25 N HC1 (50 mL). 

4-Benzoyl-3-benzyloxy-5-JV-alkylformamidobenzoic Acids 
60 and 61 (Table III). Method M. To a stirred mixture of 58 
or 59 (1 mmol) and EtOH (6 mL), 1 N NaOH (1.1 mL) was added 
during about 5 min. After stirring for 5-6 h at ambient tem­
perature crude 60 or 61 was precipitated by addition of 1 N HC1 
(1.5 mL). 

4-Benzoyl-3-benzyloxy-5-alkylaminobenzoic Acids 62 and 
63 (Table III). Method N. A mixture of 58 or 59 (1.5 mmol), 
4 N NaOH (5 mL), and EtOH (5 mL) was refluxed for 3-4 h. 
Cooling and addition of 4 N HC1 (6 mL) precipitated crude 62 
or 63. 

4-Benzoyl-3-benzyloxy-5-dimethylaminobenzoic Acid (64) 
(Table III). Method O. A mixture of 193 (1.73 g, 5 mmol), Mel 
(2.0 mL), and MeOH (25 mL) was refluxed for 42 h. After 16 
and 24 h, additional Mel (each time 2 mL) was added. The 
resulting solution was evaporated in vacuo. To the residue 2 N 
NaOH (20 mL) was added and the mixture was heated on a steam 
bath for 1.5 h. After cooling, the precipitated Na salt of 64 was 
isolated and worked up as described in ref 1, method K. 

5-Benzyloxy-7-carboxy-4-phenyl-2(3iJ)-quinazolinone (54) 
(Table II). Method P. A mixture of 193 (2.2 g, 6.4 mmol), KOCN 
(0.75 g, 9.2 mmol), and AcOH (30 mL) was stirred at ambient 
temperature for 24 h. Cooling completed the precipitation of crude 
54. 

3-Alkyl-5-benzyloxy-7-carboxy-4-phenyl-2(3JI)-quina-
zolinones 55-57 (Table II). Method Q. A mixture of 193 (0.7 
g, 2 mmol), the appropriate alkyl isocyanate (2.7-3.3 mmol), 
pyridine (0.3 mL), and benzene (7 mL) was left at ambient 
temperature for 24 h or, in the case of 55, refluxed for 2 h. 
Evaporation in vacuo and trituration with 1 N AcOH yielded crude 
55-57. 
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these compounds against P388 lymphocytic leukemic in 
vivo emphasized the potentially important role the acy-
lated vinylogous carbinolamine moiety plays in deter­
mining antineoplastic activity. 

The nature of the X substituent in the pyrrolizines, 1, 

Antileukemic Activity of Derivatives of 
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Wayne K. Anderson* and Paul F. Corey 

Department of Medicinal Chemistry, School of Pharmacy, State University of New York at Buffalo, 
Amherst, New York 14260. Received July 11, 1977 

Treatment of iV-aryl-JV-acetylalanine derivatives, 3, with acetic anhydride-dimethyl acetylenedicarboxylate gave 
the dimethyl 2V-aryl-2,5-dimethylpyrrole-3,4-dicarboxylates, 4. Reduction of 4 and acylation of 5 gave 2a-j and 
6. All of the title compounds 2a-j and 6 showed significant reproducible activity in the P388 in vivo antileukemic 
assay. 


