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methyl groups showed the mixture to be composed of alcohol If 
(=lo%) and IIf (Ego%). The spectral properties of this mix- 
ture (pKB 7.2) were as follows: uv max (HaO, p H  1) 263.5 mp (€ 

12,700), (pH 7) 266.0, (pH 10) 270.5 (13,200) and 280.0. 
C. At 25'.-The above sequence was repeated on alcohol If 

(1.0 9). The nmr hydrogen integral analysis of the pendent 
methyl groups of the crude product (0.9 g) showed it to  contain 
alcohol If (=lo%), IIf (=55-60%), and a third unidentified ma- 
terial XI (E30-35%). The mixture had the following element 
analysis: C, 38.56; H, 4.52; Q 2 5 . 7 ;  C1-, 18.6. These results 
suggest that the third component (XI) contains covalently bonded 
chlorine. 
I). At -'IO'.-The above sequence was repeated on alcohol 

If (1  .O g). The nmr analysis of the isolated crude product (0.95 
g) indicated it to be composed of If (60%) and IIf (40%). 

Registry No.-Id, 16958-58-0; Ie, 16958-59-1; If, 

64-8; IIe, 16958-65-9; IIf, 16958-62-6; IIg, 16958-63-7; 
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Anthranilic acid undergoes condensation with a wide 
variety of compounds1V2 but its self-condensation re- 
action has not been reported as yet. The present 
communication concerns studies on the self-condensa- 
tion products of anthranilic acid. 

Heating anthranilic acid with phosphorous pentox- 
ide in refluxing xylene furnished3 a compound with mp 
285" as the major product together with a minor com- 
pound (yield, 2%) with mp >360°. 

On the basis of its molecular formula, CZ1Hl3N3O2 
(M+339), spectral data [uv Xgi2H 280 and 306 mp (log 
B 4.53 and 4.30) and ir A%?' 5.9, 6.05, and 6.3 p], and, 
most importantly, its mode of formation, the major 
compound was assigned the structure I, a trimer of 

(1) W1. Bacaynski and St. V.  Niementowski, Ber., 6S, 461 (1919). 
(2) Br. Pawlawski, ibid., 88, 136 (1905). 
(3) These compounds 'were also obtained for the first time during the 

syntheais of deoxyvasicinone from anthranilic acid and y-aminobutyric acid. 
The major compound, designated as DVQ, was also assigned a tentative 
structure mainly on the basis of spectral evidence which in the present com- 
munication is being revised: A. Chatterjee and M. Ganguly, Phytochemistry, 
7, 307 (1968). 

anthranilic acid. This is further supported by the 
nmr spectrum4 of the compound which shows all of the 
13 protons in its molecule appearing as a broad mul- 
tiplet between 6 7.2 and 8.0. 

I I1 

The minor component, mp >360", shows spectral 
properties (uv, ir, and nmr) very much similar to those 
of I. These observations conjointly with its molecular 
formula, C28H16N402 (M+440), led us to propose struc- 
ture I1 for the compound, a tetramer of anthranilic 
acid. The fact that I1 could also be obtained by heat- 
ing I with additional anthranilic acid provided final 
confirmation for the assigned structure of the minor 
component. 

Experimental Section6 

Anthranilic acid (0.5 g) in dry xylene (8 ml) was refluxed for 
3 hr over phosphorous pentoxide (1.5 9). The reaction mixture 
after cooling was poured over crushed ice and diluted with 
benzene. The benzene layer was then separated and extracted 
with three 40-ml portions of 6 N hydrochloric acid. The total 
acidic extract was subsequently basified with ammonia and 
treated with three 60-ml portions of chloroform. The chloroform 
extract was then washed and dried. The residue upon concentra- 
tion of the chloroform extract was chromatographed over alu- 
mina. Benzene-chloroform (9: l )  eluate gave I1 (yield, 0.01 g) 
which crystallized from methanol as granules: mp >360°; 

5.95,6.25,6.30, 
and 6.40 p;  nrnr 16 H (broad multiplet) between d 7.4 and 8.05. 

Anal. Calcd for C28H18N102: C, 76.36; H, 3.64; N, 12.72; 
0, 7.27. Found: C, 76.20; H, 3.83; N, 12.66; 0, 7.50. 

The chloroform eluate on removal of solvent gave I (yield, 
0.30 g) crystallized from a chloroform-acetone mixture, mp 285'. 

AnaZ. Calcd for CZ~HI~NBOZ: C, 74.33; H, 3.83; N, 14.15; 
0 ,9 .43.  Found: C, 74.20; H,3.51; N, 14.20; 0 ,9 .70 .  

Compound I (0.65 g) mixed with anthranilic acid (0.30 g) was 
refluxed in dry xylene (10 ml) for 3 hr. The reaction mixture was 
treated as above. The basic portion in chloroform extract after 
concentration was chromatographed and gave I1 (0.09 g) together 
with I (0.50 g). 

Registry No.-I, 17-223-74-4; 11, 17-223-75-5; 
anthranilic acid, 118-92-3. 
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280 and 306 mp (log E 4.26 and 4.05); 

(4) The nmr spectra were taken in DMSO in a 60-Mc instrument with 

(5) Melting points were determined on a Kofler block and are uncorrected. 
tetramethylsilane as the internal standard. 


