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In  view of the rather widespread use to which cinchoninic acid (I) 
derivatives have been put, to increase the excretion of uric acid in the 
urine in gout and rheumatic fevers, as well as in the treatment of other 
diseases because of their claimed analgesic, antipyretic, and antiseptic 
properties, it seemed desirable to study the benzocinchoninic acid group 
more fully, in the hope that there might be discovered therein some 
derivatives which retain the beneficial properties of the simple cinchoninic 
aci&r and are free from their objectionable ones. 
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For the synthesis of such acids, we had recourse to both the Doebner 

and the Pfitzinger reactions. 
In the familiar Doebner reaction, when a primary aromatic amine, an 

aldehyde, and a pyruvic acid, interact in a suitable neutral menstruum, 
the products formed vary not only with the nature of the initial materials, 
but also with the solvent, its temperature, and the duration of the reaction. 
Conspicuous among these products are the cinchoninic acids. The 
mechanism of the reaction has been the topic of many papers and is still 
under discussion. It is not our purpose to review the subject here. 

* Based upon the dissertation submitted by Mr. Robinson, May, 1933, for the 
Ph.1). degree under the Faculty of Pure Science, Columbia University, New York, 
N. Y., to which dissertation the reader is referred for further experimental details 
and literature citations.-M. T. B. 

t DuPont Fellow a t  Columbia University, 1932-1933. 
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In the experiments described beyond, the amine used was 2-naphthyl- 
amine; the aldehydes were formaldehyde, acetaldehyde, benzaldehyde, 
panisaldehyde, and piperonal; the acids, pyruvic and benzoylpyruvic ; 
and the solvent, boiling ethyl alcohol. The results are in favor of the as- 
sumption that, under the conditions employed by us, the principal course 
of the reaction was probably as follows: 

CioH7NHZ + OCHR -+ CloH,N=CHR + R’CH2COCOOH 
-+ --+ 

(IV) 
CloH7NHCHRCHR’COCOOH Ft 

CR’ 

HOOC-C ’ \CHR 

HOOC-C ’ \CR 

/\\P\// 
I I I + H Z  

(VI) 
CioH7N=CHR + Hz -+ CloC7NHCHzR 

The oxidation of the supposititious intermediate dihydrocinchoninic 
(V) to the cinchoninic acid (VI) appears to be at the expense of the anil 
(IV) which is compensatingly reduced to the dihydroanil. Hence, in- 
creasing the proportion of anil present increased the yield of the cinchoninic 
acid. This is in entire agreement with the conclusions of Ciusa and 
Musajo.’ 

1 CIUSA AND MUSAJO, Gazz. chim. ital.,  69, 796 (1929). 
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It is obvious that, in the application of this reaction to 2-naphthylamine1 
the cyclization may result in either the 5,6- (11), or the 6,7-benzocin- 
choninic acids (111). 

Previous investigators in this field have shown, mostly by the removal 
of the carbon dioxide from these benzocinchoninic acids and oxidation of 
the resultant benzoquinolines, that the acids are evidently of type (11). 
Our own experiments corroborate this conclusion, for by the simple 
Pfitzinger reaction, using 2-amino-1-naphthaleneglyoxylic acid (from p- 
naphthisatin) and substituted acetophenones, we have prepared 3-R-5,6- 
benzocinchoninic acids identical with those obtained by the Doebner 
method from pyruvic acid, 2-naphthylamine and the appropriate aldehyde, 
since both series of products, on decarboxylation, yielded the same 3-R-5,6- 
beneoquinolines. 

Our studies were concerned chiefly with the products of the interaction 
of Etenzoylpyruvic acid, 2-naphthylamine and the aldehydes mentioned. 
The only previous work we found in this field was that of Borsche,z who 
condensed benzoylpyruvic acid and 2-naphthylamine with formaldehyde 
and with benzaldehyde. His benzocinchoninic acids, however, were 
neither purified nor analyzed, but were converted directly into the cor- 
responding 2-benzoyl-3-R-5,6-benzoquinolines by heating above their 
melting points. 

The 2-benzoyl-3-R-5 , 6-benzocinchoninic acids prepared by us were 
purified without difficulty, and were characterized by their properties and 
anallyses, by their conversion into the corresponding 2-benzoy1-3-R-5,6- 
benaoquinolines when heated alone, and into the 3-R-5,6-benzoquinolines 
when distilled with caustic soda; by the analysis of the resultant 2-benzoyl- 
3-R-5,6-benzoquinolines, their picrates and oximes, as well as of the 
3-R-5,6-benzoquinolines and their picrates. 

The formation of 3-R-5,6-benzoquinolines from the 2-benzoyl-3-R- 
5,6-benzocinchoninic acids is evidence that the benzoyl group in the latter 
is aktached as a side-chain to the benzocinchoninic acid nucleus, and 
benzoic acid was separated as the by-product. 

Dihydroanils were isolated and identified as by-products in these 
Doebner reactions, but no tetrahydrobenzocinchoninic acids were en- 
countered. 

Bly the action of thionyl chloride, the benzoyl benzocinchoninic acids 
were changed to the acid chlorides, and from the latter the esters were 
prepared. 

A.ttempts to prepare these benzoylbenzocinchoninic acids by the 
Pfitzinger reaction, from 8-naphthisatin and dibenzoylmethane, were 
defeated by the hydrolysis of the latter during the reaction. 

Further, none of the by-products were isolated. 

e RORSCHE, Ber., 42, 4072 (1909). 
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H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CH3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CeH5. ............................ 
p-Anisyl.. ........................ 
Piperonyl.. ...................... 

EXPERIMENTAL 

Unless otherwise stated, all the melting points determined by us are corrected 
and were read while raising the temperature of the bath a t  the rate of approximately 
3" per minute, and the melting points found for previously known compounds agree 
with those recorded in the literature. 

@-Naphthisatin (f,.&fl-NaphthazoZedione) .-Sym-Di-2-naphthylthioureaa ,4 was con- 
verted into ~-(2-naphthylimino)-a-(2-naphthylamino)-acetonitrile according to  the 
process covered by the Dreyfus patent.6 

Following a modification of this patent, which omitted the isolation of the inter- 
mediate anil, a 60% yield of the 8-naphthisatin was obtained as follows: 

To  200 g. of concentrated sulfuric acid a t  room temperature, there was added 
gradually and with vigorous mechanical stirring, 15 g. of the above acetonitrile. 
After three hours, the solution was dark red. It was left for 12 hours at room tem- 
perature, then warmed for an hour a t  40", cooled and poured into ice water. The 
dark red-brown precipitate crystallized from alcohol in glistening dark red needles, 
m.p. 249", in agreement with the literature.6 

TABLE I 
3-R-5,6-BENZOCINCHONlNIC ACIDS 

R 1 APPEARANCB 1 DEC.PT. ("c.) 1 REF. 

Tan needles 302 (uncorr.) 
Colorless needles 310 (uncorr.) 
Colorless needles 296 (uncorr.) 
Pale yellow needles 283 
Pale yellow needles 292 

7 

8, e 
7, 10 

7, 10 

9-R-6,6-Benzocinchoninic acids, by the Doebner reaction.-This condensation was 
carried out in practically the same way as described beyond for the synthesis of the 
analogous 2-benzoyl-3-R-5,6-benzocinchoninic acids, except that  pyruvic was sub- 
stituted for the benzoylpyruvic acid. 

The 3-phenyl derivative was the only one which could be purified by crystalli- 
zation from diluted glacial acetic acid. The others were purified by solution in  
warm dilute alkali, decolorizing, and precipitating the filtered solution with dilute 
acetic acid. 

6,6-Benzocinchoninic acid was obtained in a yield of 35%. 
Anal. 

All of these acids melted with decomposition. With the exception of 5'6-benzo- 
cinchoninic acid itself, they have been described by previous investigators, with 
whose results our own agreed. 

Calc'd for ClaHoN02: C, 75.31; H, 4.07. 
Found: C, 75.09; H, 4.09. 

~~ 

3 COSINER, Ber., 14, 61 (1881). 
4 HUGERSHOFF, ibid., 32, 2246 (1899). 
6 C. B, A. DREYFUS, Ger. Pat. 152,019; Friedlander, 7, 276 (1904). 
6 WAHL AND LOBECK, Ann. chim. phys. [IO], 12, 166 (1929). 
7 DOEBNER, Ber., 27, 2020 (1894). 
8 DOEBNER AND KUNTZE, Ann., 249, 129 (1888). 
9 SIMON AND MAUGUIN, Compt. rend., 143, 466 (1906). 
1 0  CIUSA AND ZERBINI, Gazz. chim..itaZ., 60, 11, 317 (1920). 
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H 
C H a . .  . . . . . . . . . . . . . . . . . . .  
CaH6. .  . . . . . . . . . . . . . . . . . . .  
p-Anisyl.. . . . . . . . . . . . . . . .  
Piperonyl.. . . . . . . . . . . . . . .  

........................ 

From the mother-liquors of these benzocinchoninic acids, the dihydroanils were 
isolated, but no search was made for tetrahydrobenzocinchoninic acids. 

3-€24 ,6-Benzocinchoninic acids by the Pjitzinger reaction.-B y condensing the isatic 
acid from 8-naphthisatin with acetophenone, or with p-methoxyacetophenone," 
the 3-phenyl and 3-p-anisyl-5,6-benzocinchoninic acids were prepared as follows : 

A inixture of 0.01 mole of 8-naphthisatin (1,2-p-naphthazoledione) with 9 cc. of 
a 30%, sodium hydroxide solution was boiled for five minutes. The isatin dissolved 
to  a dark green solution, which changed to  a yellow as the sodium salt of the corre- 
sponding isatic acid (2-amino-l-naphthaleneglyoxylic acid) was formed. To this 
solution there was added 0.01 mole of the appropriate acetophenone in 20 cc. of 
alcoh'ol, and the mixture was refluxed for eight hours. The alcohol was then dis- 
tilled off, the residue diluted with water and the solution acidified with acetic acid. 
After four hours' standing, the pale yellow precipitated benxocinchoninic acid was 
removed, dissolved in warm dilute caustic alkali, the solution decolorized and re- 

12 Colorless plates 93.5 H 2 0  
Colorless needles 82 Alc. + H20 7,1',14 

Colorless plates 188 Ether + alc. 8 ~ 9  

Colorless plates 190-1" EtAc + alc. 7 

Colorless needles 178b Alcohol 7 

TABLE I1 
3-R-5,6-BENZOQUINOLINES 

I I------ I I- 

precipitated by dilute acetic acid. The 3-phenyl derivative was further purified 
by crystallization accomplished by adding two volumes of hot water to  its solution 
in glacial acetic acid. 

Melting point determinations carried out on mixtures of these products with 
those prepared by the Doebner Reaction showed no depression. In addition to this, 
the two sets of acids, when heated above their melting points until the evolution of 
carbon dioxide ceased, yielded the same benzoquinolines, as shown by mixed melting 
point, determinations and by their other properties. 

Table I thus summarizes the results we obtained by the two methods. 
The 3-R-5,6-benzoquinolines formed by decarboxylation of the acids listed in 

Tablie I are given in Table 11, including the solvent used in their recrystallization. 
The yields were generally about 80%. 

11 NOLLER AND ADAMS, J. Am. Chern. SOC., 46, 1889 (1924) 
12 LELLMANN AND SCHMIDT, Ber., 20, 3154 (1887). 
1) DOEBNER AND v. MILLER, ibid., 17, 1698 (1884). 
1' SEITZ, ibid., 22, 254 (1889). 



70 E. A. ROBINSON AND M. T. BOGERT 

H. 
CHs. .  
CaH5 . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p-Anisyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The same benzoquinolines were obtained by debenzoylation of the 2-benzoyl-3- 
R-5,6-benzoquinolines, or by simultaneous decarboxylation and debenzoylation of 
the 2-benzoyl-3-R-5,6-benzocinchoninic acids, both of which groups are described 
beyond. 

A mixture of 0.01 mole of the benzoylbenzoquinoline, or benzoylbenzocinchoninic 
acid, with 12 g. of finely pulverized sodium hydroxide, in a small distilling flask, was 
treated with 1 cc. of water and then heated gradually. The 3-R-5,6-benzoquinolines 
formed distilled over gradually, and were purified by crystallization from the solvents 
notedinTable II;yield, 8045%. Theseproductsmeltedat thesamepoints as the cor- 
responding compounds prepared by decarboxylation of the 3-R-5,6-benzocinchoninic 
acids, and mixtures of corresponding compounds from the two sets showed no alter- 
ation in the melting point. But when these benzoquinolines were mixed with the 
analogous 2-benzoyl derivatives, there resulted an immediate and decided drop in 
the melting point. 

These debenzoylation reactions failed with the 3-piperonyl derivatives of both 
the 2-benzoyl-5,6-benzocinchoninic acid and of the 2-benzoyl-5,6-benzoquinoline, 
presumably because of hydrolysis of the acetal portion of the piperonyl radical, 
followed by decomposition. 

TABLE I11 
PICRATES OF 3-R-5,6-BENZOQUINOLINES 

16 

14 

8 

251-252" 
228-230 (dec.)* 
250 
224 

R M.P. ("c.) I REF. I 

16 SKRAUP AND COBENZL, Monatsh., 4, 436 (1883). 
18 B R ~ M M E  AND CLAISEN, Ber., 21, 1131 (1888). 
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1 
El 
3; 
4: 
Ei 

a small quantity of hot alcohol was mixed with a warm alcoholic solution of 2.3 g. 
of 2-naphthylamine. As the solution cooled, the amide separated in yellow prisms, 
which, after being recrystallized twice from alcohol, darkened at about 125" and 
decomposed at 144-146'; yield, 90%. The product was insoluble in dilute alkali. 

Anal. Calc'd for CzaHloN03: C, 75.68; H, 4.77. 
Found: C, 75.55; H, 4.88. 

B-Benzoyl-S-R-5,6-benzocinchoninic acids.-In the case of the aromatic aldehydes, 
the a,nil was prepared first with 2-naphthylamine; but with formalin (40%) and 
acetaldehyde, the aldehyde and naphthylamine were added separately to  the 
benzoylpyruvic acid. 

H Pale yellow 
CHa Colorless 
CeHa Colorless 
p-Anisyl Pale yellow 
Piperonyl Pale yellow 

TABLE IV 
2-BENZOYL-3-R-5, 6-BENZOCINCEONINIC ACIDS 

NO. 1 R I APPEARANCE I YIELD (%) I DEC. ("c.) I H 2 5 0 4 8 0 L N .  

247 
271 
249 
237 
259 

I I 1-1- I __- 
Green 
Pale yellow 
Pale yellow 
Orange yellow 
Dark brown-green 

FORMULA 

CnH13N03 
C z z H d 0 3  
Cz~HiiNoa 
CzsHieNO4 
CzaH1?N06 

40 
22 
62 
51 
56 

CALC'D 

C, 77.03; H, 4.00 
C, 77.39; H, 4.44 
C, 80.37; H, 4.21 
C, 77.57; H, 4.42 
C, 75.14; H, 3.83 

ANALYSES 

POUND 

C, 76.67; H, 4.04" 
C, 77.50; H, 4.55 
C, 80.17; H, 4.26O 
C, 77.29; H, 4.25 
C, 75.28; H, 4.01 

a 'These two compounds were prepared by Borschez but, as already mentioned, 
were neither purified, analyzed nor identified, except by their conversion into the 
corresponding benzoylbenzoquinolines. 

When a suspension of 0.1 mole of benzoylpyruvic acid and 0.2 mole of the ani1 
in 250 cc. of 95% ethyl alcohol was refluxed for four hours, the benzocinchoninic acid 
separated as a crystalline insoluble precipitate, which was filtered out of the hot 
mixture, washed thoroughly with alcohol and with ether, and dried. From the 
combined filtrates and washings, after standing for 48 hours a t  room temperature, 
the dihydroanils crystallized; except in those reactions where formalin or acetal- 
dehyde was used, when only a tarry oil separated. In the case of formaldehyde, 
this may have been due to  the fact that  N-methylene-2-naphthylamine polymerizes 
rapidly when heated." 

The benzoylbenzocinchoninic acids were dissolved in warm dilute alkali, de- 
colorized, and precipitated by the addition of dilute acetic acid. From boiling 
glacial acetic acid, they crystallized in short needles, when two to  three volumes of 
__ 

1: M ~ ~ H L A U  AND HAASE, Bey . ,  36, 4167 (1902). 
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R 

CaH s... ..................... 
p-Anisyl., . . . . . . . . . . . . . . . . . . .  
Piperonyl. . . . . . . . . . . . . . . . . . .  

hot water was added. Dried at loo", they melted with decomposition, and this 
decomposition-point was not altered by three to  four recrystallizations. They were 
soluble in dilute caustic alkali and formed mineral salts readily. In concentrated 
sulfuric acid, they dissolved to  colored solutions, from which they were reprecipi- 
tated unchanged when water was added. The yields were calculated to  the amount 
of benzoylpyruvic acid employed. 

.%Naphthylamine dihydroani1s.-As noted above, the mother-liquors and washings 
from the benzoylbenzocinchoninic acids, on standing, separated crystalline dihydro- 
anils when the aldehydes employed in the reaction were aromatic. As N-benzyl-2- 
naphthylamine is very freely soluble in alcohol, i t  was frequently necessary to  make 
the dark filtrate alkaline and extract this base with ether. 

When the dihydroanils crystallized, additional quantities of the benzocinchoninic 
acids often were deposited with them. They were freed from these acids by washing 
with dilute ammonium hydroxide solution. The bases were obtained in yields of 
45-50%, and were purified by recrystallization from hot diluted alcohol. 

The mother-liquors from the dihydroanils were examined repeatedly for tetra- 
hydrobenzoylbenzocinchoninic acids, but none were found. 

APPEARANCE ;& REF. 

$j Ref. ---- 
Colorless prisms 68 18,19 219 *O 

Colorless plates 104.5" l 9  195c 21 

Colorless platesb 119 10 192 

TABLE V 
%NAPHTHYLAMINE DIHYDROANILS 

I I I I HYDROCHLORIDE 

a Ciusa and Zerbinilo gave the m.p. as 98". 
b Ciusa and Zerbini described this compound as existing in red scales. 
c Steinhart21 recorded this salt as forming yellow crystals. 

The dihydroanils obtained by us are shown in Table V. They agreed in their 
properties with the literature, except where noted, and were identical with the 
dihydroanils obtained as by-products when the condensation was carried out with 
pyruvic acid and the corresponding anil. 

Because the melting point of the dihydroanil, in the case of the p-anisyl and 
piperonyl derivatives, was so close to that  of the corresponding anil, i t  seemed 
desirable t o  provide additional proof tha t  these by-products were actually the 
dihydroanils. 

Alcoholic suspensions of the carefully purified anils, therefore, were reduced to 
the dihydroanils with sodium amalgam, following the general method of Steinhart,21 
and the products were crystallized from hot diluted alcohol; yields, 90%. In the 
case of the reduction product of benzal-2-naphthylamine, i t  was necessary t o  add 

18  KOHLER, Ann., 241, 358 (1887). 
1 9  ZECHMEISTER AND TRUKA, Ber., 63B, 2883 (1930). 
20 CIUSA AND CREMONINI, Gazz. chim. ital., 68, 153 (1928). 
*I STEINHART, Ann., 241, 332 (1887). 
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R M.P. ("C.) 

H. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108-109 
CHs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132-133 
CaHs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189" 
p-Anisyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186 
Piperonyl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  210.5-211 

water to  the reaction mixture, in order to isolate it. When these dihydroanils were 
mixed with the corresponding ones obtained as by-products in the Doebner reaction, 
no change in melting point occurred; but when the dihydroanils of either origin were 
mixed with the corresponding anils, there was an immediate and marked lowering 
of the melting point. 

As a further proof of identity, the hydrochlorides of both sets of dihydroanils 
were prepared by the addition of the calculated amount of concentrated hydrochloric 
acid t o  a hot alcohol solution of the base. Recrystallized from alcohol, they formed 
colorless plates; yield, 95%. The melting points of the corresponding hydrochlo- 
rides in the two series were the same, and remained unchanged when the two were 
mixedl. These melting points are recorded in Table V above. 

BOLVDNT REF. 

Alc . 
Dil. alc. 
Alc . 
EtAc 
Dil. alc. 

a 

2 

TABLE VI 
2-BENZOY L-~-R-~,~-BENZOQUINOLINES 

CHs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CsHt,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p-Anisyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

216-217 
243-244 
199.5-200 

OXIMES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pipei:onyl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262 (dec.) I 242 I CH,. 

PICRATES 

Borsche2 reported a m.p. of 185" for this compound. 

N-Piperonyl-2-naphthylamine hydrochloride was not located in the literature. 

Anal. Calc'd for ClsHlbC1N02: C, 68.91; H, 5.14. 
Found: C, 69.01; H, 5.08. 

The basic by-products isolated by Ciusa and Zerbini'o in the Doebner reaction, 
were reported by them as dihydroanils, but without the conclusive evidence of their 
identity which the above experimental facts supply. 

2-Benzoyl-S-R-5,6-benzoquinolines.-Heating the benzoylbenzocinchoninic acids 
for four or five minutes above their melting points, sufficed to decarboxylate them 
completely, as evidenced by the cessation of the carbon dioxide evolution, with 
production of the corresponding benzoylbenzoquinolines. The crude products were 
puri3ed by adding water carefully to their decolorized hot alcohol solutions. As 
ther;e solutions cooled, the quinolines separated in colorless needles; yield, 80%. 
The ozimes crystallized from alcohol in colorless plates or needles, the picrates in 
yellow needles. The melting points, recrystallization solvents, etc ., are recorded 
in Table VI, and the analytical results in Table VII. 

It was therefore analyzed. 
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R FORMULA 

CH3.. . . . . . . . . . . . . . . . . . . . . .  CziHiiON 
p-Anisyl.. . . . . . . . . . . . . . . . . .  C2,Hi902N 
Piperonyl. . . . . . . . . . . . . . . . .  C27HI7O3N 

E. A. ROBINSON AND M. T. BOGERT 

CALCULATED 

C H N  
_______  
84.81 5.09 
83.25 4.92 
80.37 4.22 

TABLE VI1 
ANALYSES O F  2-BENZOYL-3-R-5,6-BENZOQUlNOLINES, THEIR OXIMES, AND PICR.%TES 

85.02 
83.08 
80.15 

C H N  

5.02 
5.10 
4.26 

_ _ _ _ ~  

FOCND 

CHs . . . . . . . . . . . . . . . . . . . . . . .  
Piperonyl, . . . . . . . . . . . . . . . .  

CziHiaONz 80.73 5.17 
CZrH1803NZ 77.48 4.34 

APPEAFANCE 

Yellow prismatic 
needles 

Pale yellow needles 
Pale yellow needles 
Orange yellow needles 

8.98 80.93 5.22 9.07 
6.70 I l l  77.65 4.60 6.81 

M.P. ("C.) FORMULA 

197-199 CziHizOzNCl 

205-206 C Z ~ H I ~ O Z N C ~  
181-183 CzaHl~03NCl 
188-189 CzsH1~04NCl 

PICRATES 

. 

. 

. 

. 

CH3.. ..................... 
CeHr.. . . . . . . . . . . . . . . . . . . . .  
p-Anisyl . . . . . . . . . . . . . . . . . . .  

FORMULA C, CALC'D 

C~3Hi7N03 77.71 
Cz8HziNO3 80.71 
CsoHz3NOd 78.06 
CsoHztNOs 75.76 

R 

H . . . . . . . . . . . . . .  

C6H5, . . . . . . . . . .  
p- Anisyl . . . . . . . .  
Piperonyl. . . . . .  

TABLE VI11 
2-BENZOYL-3-R-5,6-BENZOCINCHONINYL CHLORIDES 

10.69 
9.47 
8.97 

c1 ,* 
CALC D 

10.26 

8.41 
7.85 
7.62 

c1, 
FOUND 

10.08 

8.47 
7.91 
7.59 

R 

H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CsH3.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p-Anisyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Piperonyl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APPIDARANCE 

Short colorless needles 
Pale yellow plates 
Yellow needles 
Lemon yellow prisms 

M.P. ("C.) 

146.5-147 
144a 
160-161 
158-159 

ANALYSES 

R 

H . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p-Anis yl . . . . . . . . . . . . . . . . . . . . . .  
Piperonyl. . . . . . . . . . . . . . . . . . . .  

C6H6.. . . . . . . . . . . . . . . . . . . . . . . .  

c, FOUND 

77.65 
80.68 
78.00 
76.00 

H, CALC'D 

4.82 
4.91 
5.02 
4.45 

H, FOCRD 

4.79 
4.86 
5.05 
4.64 

Shrinks at 137-140". 
b The methyl ester formed yellow needles, m.p. 175-176". 
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As reported in an earlier section of this communication, these benzoyl derivatives 
can be debenzoylated by caustic alkali, with production of the 3-R-5,6-benzo- 
quinolines. 

8-Benzoyl-J-R-5,6-benzocinchoninyl chlorides were prepared from the correspond- 
ing acids by the action of thionyl chloride, the crude products being purified by 
recrystallization from dry benzene; yield, 85%. They dissolved readily in warm 
dilute <3odium hydroxide, with formation of the sodium salts of the acids. 

The 2-benzoyl-3-methyl-5,6-benzocinchoninic acid behaved abnormally with 
thionyl chloride, giving a pale brown solid, which contained nitrogen and sulfur, 
but no chlorine, decomposed a t  199-201", and did not react with ethyl alcohol. 

These melting points were read with the bath temperature rising 5' per minute. 
Ethll R-Benzoyl-d-R-5,6-benzocinchoninates.-The above acid chlorides were 

refluxed for 15-20 minutes with absolute ethanol and, as the solutions cooled, the 
esters icrystallized. After treatment with warm dilute sodium hydroxide, to  remove 
any contaminating benzocinchoninic acid, they were recrystallized from 95% ethyl 
alcohol; yield, 90%. They were insoluble in water, but dissolved in alcohol, ether, 
or benzene. 

SUMMARY 

1. From pyruvic and benzoylpyruvic acids, 2-naphthylamine, and 
various aldehydes, 3-R and 2-benzoyl-3-R-5 , 6-benzocinchoninic acids 
have been synthesized. 

2. The by-products in these reactions have been shown to be the cor- 
responding dihydroanils of 2-naphthylamine. 

3. By utilization of the Pfitzinger reaction, 3-R-5,6-benzocinehoninic 
acids have been synthesized from acetophenones and 8-naphthisatin. 

4. By decarboxylation of the 3-R-5 , 6-benzocinchoninic acids, 3-R-5,6- 
benzoquinolines have been obtained and their picrates prepared. 

5 .  :By decarboxylation of the 2-benzoyl-3-R-5 , 6-benzocinchoninic acids, 
the 2-benzoyl-3-R-5 , 6-benzoquinolines have been obtained and identified 
also through their oximes and picrates. 

6. 'When the 2-benzoyl-3-R-5,6-benzocinchoninic acids, or the 2- 
benzoyl-3-R-5 , 6-benzoquino1ines1 are heated with caustic alkali, the 
3-R-5 , 6-benzoquinolines result. 

7. It is hoped to have some of the new benzocinchoninic acid derivatives 
examined pharmacologically. 


