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Trifluoroacetyl-DL-7-hydroxyglutamic acid B was pre
pared in the same manner as the corresponding A-form from 
5.4 g. of amino acid and 5 g. of sodium bicarbonate; yield 
3 g . , m . p . 190° (softensat 138°). 

Anal. Calcd. for C7H8O8NF3: C, 32.4; H, 3 .1; N , 5.4. 
Found: C, 32.7; H, 3 .1 ; N , 5.5. 

Resolution of Chloroacetyl-DL-Y-hydroxyglutamic Acid A 
and B.—Five and one-half grams of chloroacetyl-DL-7-hy-
droxyglutamic acid lactone (A- or B-form) was suspended in 
200 ml. of water and brought into solution by the addition of 
lithium hydroxide until the pH remained constant at 8.5-9. 
Addition of 375 mg. of cobalt acetate and 500 mg. of purified 
acylase I powder13 (300 mg. in the case of diastereomer B) 
lowered the pK to about 7.5. The reaction mixture was di
luted to 1500 ml. (0.017 M substrate, 1 0 - 3 M cobalt) and 
incubated a t 38°, with the pH of the medium being read
justed up to 7.5 whenever required during the first few hours 
of digestion. After 24 hr., analysis on an aliquot by the 
usual manometric ninhydrin-COa procedure revealed that 
the hydrolysis had proceeded to 50%. l s An additional 100 
mg. of enzyme was added and the incubation allowed to 
proceed another 12 hr. The solution was then deproteinized 
by adjusting the pH to 5 and filtering with the aid of char
coal. The filtrate was concentrated to about 100 ml. and 
placed on a 2.5 X 35 cm. column of Dowex 50 (100-200 
mesh) which was in the acid form and previously had been 
washed with water; 400 ml. of water was allowed to flow 
through the column, followed by JV HCl. The emergence of 
the chloroacetyl-D-amino acid in the first 200 ml. of aqueous 
eluate was indicated by the low pH of the solution. The ap
pearance of the L-amino acid in the hydrochloric acid eluate 
was revealed by spot test employing a basic ninhydrin solu
tion. The fractions containing the chloroacetyl-D-compo-
nent were combined, concentrated hydrochloric acid added 
to a final concentration of 2.5 JV and the solution refluxed for 
3 hr. to liberate the D-amino acid. 

The two solutions containing the free enantiomorphs were 
evaporated to dryness in order to remove excess hydrochloric 
acid, the residues were dissolved in water and the solutions 
made alkaline with sodium hydroxide and subsequently de
salted by passage through a 2.5 X 35 cm. column of Dowex 
1 (50-100 mesh) in the acetate form (previously washed with 
water). The cations, including some cobalt in the case of L-
enantiomorph, were washed through with water and the 
amino acid then eluted with 0.5 JV acetic acid. Complete 
removal of the acetic acid from the appropriate eluate by 
repeated evaporation yielded crystalline material in the 

A l t h o u g h a g r e a t n u m b e r of di f ferent t y p e s of 
d i enes h a v e b e e n s h o w n t o b e c a p a b l e of p a r t i c i p a t 
ing in t h e D i e l s - A l d e r r e a c t i o n , 3 i n c l u d i n g t h e d iene 
s y s t e m of h e t e r o c y c l e s s u c h a s f u r a n s 4 a n d t h i o -
phenes , 6 ' 6 t h e d ien ic m o i e t y of p y r r o l e s h a s in 

(1) For a preliminary account of this work, see L. Mandell and W. A. 
Blanchard, T H I S JOURNAL, 79, 2343 (1957). 

(2) Taken in part from a dissertation submitted by W. A. Blanchard 
in partial fulfillment of the requirements for the Ph.D. degree at Emory 
University. 

(3) For a review of the Diels-Alder reaction see M. C. Kloetzel 
and H. L. Holmes, in R. Adams, Ed., "Organic Reactions," Vol. IV, 
John Wiley and Sons, Inc., New York, N. Y., 194S. 

(4) O. Diels and K. Alder, Ber., 62, 554 (1929). 
(5) D. B. Clapp, T H I S JOURNAL, 61, 2733 (1939). 
(6) C. F. H. Allen and J. W. Gates, ibid., 60, 1283 (1943). 

case of both A-antipodes and an oil in the case of the B-an-
tipodes. These residues were dissolved in hot water, the 
solutions decolorized with charcoal and ethanol added. After 
cooling, the products were recovered by filtration and re-
crystallized from hot water by the addition of a small vol
ume of ethanol. The finp.l products were washed first with 
ethanol, then acetone and finally dried over phosphorus pent-
oxide in vacuo. 

The optically active enantiomorphs of the A-form crystal
lized as large transparent prisms, whilst those of the B-form 
were secured as small, irregular, crystalline needles. Two 
resolutions were effected with each racemate. The yields 
varied from 40 to 60%; optical rotation data appear in Table 
I . 

Anal. Calcd. for C6H8O6N: C, 36.8; H, 5.6; N, 8.6. 
Found ( L - A ) : C, 36.7; H, 5.7; N, 8.6. Found ( D - A ) : 
C, 36.8; H, 5.8; N, 8.5. Calcd. for C6H9O6N-H2O: 
C, 33.2; H, 6.1; N , 7.7. Found ( L - B ) : C, 33.4; H, 6.1; 
N, 7.8. Found (D-B): C, 33.5; H, 6.2; N , 7.8. 

Nitrous Acid Deamination of 7-Hydroxyglutamic Acid to 
a.a'-Dihydroxyglutaric Acid.—Two hundred and fifty mg. of 
each of the four optically active isomers of 7-hydroxyglu-
tamic acid was dissolved in a mixture of 1.5 ml. of JV HCl, 
3 ml. of acetic acid and 6 ml. of water. To the cooled solu
tion was added, in small portions with shaking, a solution 
of 1.2 g. of sodium nitrite in 2 ml. of water.27 The mixture 
was stored at 5° for 1 hr. and then at room temperature 
overnight. Three ml. of concentrated hydrochloric acid 
was added, the solution evaporated to dryness and the 
evaporation repeated several times after the addition of wa
ter. The residue was extracted three times with boiling ace
tone, the sodium sulfate-dried extract concentrated to an oil 
and the latter taken up in water and shaken in the presence 
of a few grams of Dowex 50 (20-50 mesh) to remove any resid
ual amino acid or sodium ions. The aqueous solution was 
treated with barium hydroxide solution to a pH of 9 (to hy-
drolyze any possible lactone) and the pH subsequently re
adjusted to 5 by the addition of a few beads of Dowex 50. 
To the final solution (75 ml.) was added three volumes of ace
tone with vigorous shaking. The barium salt was filtered, 
triturated with acetone, collected by centrifugation and 
dried at 137° in vacuo over phosphorus pentoxide to remove 
final traces of water; yield 250 mg.; [JkT]28D values, as 1% 
solutions in water, were: L-A, —30.9°; D-A, + 3 1 . 4 ° ; 
L-B, 0° ; D-B, 0°. Anal. Calcd. for C5H6O6Ba: Ba, 45.8. 
Found: L-A, Ba, 45.6; D-A, 45.5; L-B, Ba, 45.6; D-B, 45.7. 
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g e n e r a l r e s i s t ed n o r m a l D i e l s - A l d e r a d d i t i o n 7 a n d 
u n d e r g o e s i n s t e a d s u b s t i t u t i v e p rocesses l e a d i n g 
t o a - s u b s t i t u t e d p y r r o l e s 8 a n d d i h y d r o i n d o l e s . 9 

As p a r t of a s y n t h e t i c s c h e m e des igned t o u t i l i ze 
t h i s k n o w n m o d e of r e a c t i o n of p y r r o l e s w i t h di-
enoph i l e s , t h e r e a c t i o n of N - b e n z y l p y r r o l e a n d a c e t -
y l e n e d i c a r b o x y l i c ac id w a s i n v e s t i g a t e d . 

R e a c t i o n b e t w e e n N - b e n z y l p y r r o l e a n d a c e t y -
l ened i ca rboxy l i c ac id w a s effected r e a d i l y b y al low
i n g a n e t h e r s o l u t i o n of t h e t w o t o reflux for 24 

(7) An interesting exception to this is the recent report of G. 
Wittig, Angew. Chsm., 69, 245 (1957). 

(8) O. Diels and K. Alder, Ann., « 8 , 1 (1932). 
(9) O. Diels and K. Alder, ibid., 490, 267 (1931). 
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The Reaction of N-Benzylpyrrole with Acetylenedicarboxylic Acid. A Diels-Alder 
Addition to a Pyrrole1 

B Y L E O N M A N D E L L A N D W E S L E Y A . B L A N C H A R D 2 

RECEIVED J U N E 3, 1957 

The reaction of N-benzylpyrrole and acetylenedicarboxylic acid has been shown to lead to the formation of three products, 
I1 I I and I I I . Compound I represents the first case of a pyrrole partaking in a normal Diels-Alder addition. The proof of 
structure of these products is discussed. 
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hr. From this reaction three materials were iso
lated. The first, white in color, I, which started 
precipitating out of the reaction mixture shortly 
after initiation of the reaction, was isolated by di
rect filtration. Cooling the filtrate to 0° afforded 
needles of the second, bright yellow in color, II . 
Concentration of the mother liquors from II 
yielded the third, yellow-orange in color, III . 

The structures of II and III were quickly eluci
dated from the evidence outlined below and were 
assigned the structures of N-benzylpyrrole-a-
maleic anhydride and N-benzylpyrrole-a-fumaric 
acid, respectively. 
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The infrared spectrum of II exhibited a typical an
hydride absorption, whereas that of I I I showed a 
carboxyl absorption.10 The elemental analysis and 
neutral equivalent of II and III indicated a one-to-
one (N-benzylpyrrole to acetylenedicarboxylic acid) 
substitution product. Careful acidification in the 
cold of the titration solution of II yielded a diacid 
shown to be different from III by mixture melting 
point and comparison of infrared spectra. Upon 
hydrogenation at atmospheric pressure both II 
and III took up four equivalents of hydrogen, 
affording, after both reduction products were con
verted to their methyl esters, a common product 
as evidenced by comparison of infrared spectra, 
dimethyl a-pyrrolidinesuccinate. This evidence 
and mode of reaction follows exactly the findings 
of Diels and Alder on simpler pyrroles.8 

With the proof of structure of compounds II and 
III, the major portion of the reaction product, at
tention was directed toward the white material iso
lated first, I. This substance was isomeric with 
II and III . I t was amphoteric, being soluble in 
both dilute sodium bicarbonate and dilute hydro
chloric acid. This latter fact is indicative that the 
nitrogen is no longer part of a pyrrole nucleus and 
immediately suggested that compound I had re
sulted by a normal Diels-Alder addition of the 
pyrrole to the dienophile giving 

N-CH rC,H s 

CO2H 

Confirmation of this postulation was obtained 
from the spectral analysis of I which showed in the 
infrared absorptions associated with zwitterion for
mation and the lack of absorption in the ultra
violet indicating the absence of any conjugated 
diene. Further, hydrogenation at atmospheric 
pressure proceeded smoothly with the uptake of 
three equivalents of hydrogen (two double bonds 
and hydrogenolysis of the benzyl grouping) thus 
indicating the presence of a bicyclic ring system. 

(10) The infrared absorptions are given in the Experimental. 

Direct chemical degradative evidence to firmly 
establish the structure of I was obtained from the 
treatment of I and the partial hydrogenation prod
uct of I with aqueous sodium carbonate. Al
though I is stable in hot water and even may be re-
crystallized with excellent recovery from water, a 
solution of I in 10% sodium carbonate when heated 
gives evidence (by appearance of an insoluble 
phase) of facile reaction. From this reaction may 
be isolated two products; the first, obtained by ex
traction of the basic carbonate solution, was shown 
by infrared comparison to be N-benzylpyrrole; 
the second, isolated by acidification of the ex
tracted basic solution followed by extraction, was 
shown by mixture melting point and infrared com
parison to be II. These facts, as is seen from the 
following scheme, are in accord with the postulated 
structure I. 

COjH 

The necessity of base to initiate these transfor
mations follows from the fact that I exists as a 
zwitterion. Thus, it is not until the "lone pair" 
electrons on the nitrogen are released from their 
binding proton by the base that reaction may en
sue. 

Additional confirmation of the structure of I 
was obtained by the basic degradation of the di-
hydro adduct which could be prepared by hydro
genation of I over 5% palladium-on-charcoal in 
10% sodium carbonate solution at atmospheric 
pressure and stopping the reduction after the up
take of one equivalent of hydrogen. This point 
was indicated by a lessening of the rate of hydro
genation. The dihydro-compound thus prepared 
was refluxed for 24 hr. in 10% sodium carbonate 
solution and upon acidification a new crystalline 
product, IV, was isolated. Structural assignment 
to IV proved to be interesting owing to its mis
leading behavior on titration. The compound had 
an elemental analysis indicating the formula C13-
H11O4N and a neutral equivalent of 240 which thus 
indicated the substance to be a monocarboxylic 
acid. That this conclusion is wrong was shown by 
the following: 1. Compound IV is soluble in dilute 
sodium bicarbonate but is insoluble in even concen
trated hydrochloric acid; thus, the neutral nitro
gen must be incorporated as an amide or a pyrrole 
grouping. 2. The infrared spectrum of IV shows 
two strong absorptions in the carbonyl region, one 
at 5.89 /u and the second at 6.10 /x, which upon esteri-
fication with diazomethane shift to lower wave 
lengths, 5.75 and 5.85 /J.. These lower wave lengths 
are consistent with ester groupings. 3. If the nitro
gen of IV were incorporated as an amide, the shift of 
both absorptions would not be expected as the amide 
should have remained unaffected by the diazo
methane treatment. Thus, the nitrogen must be a 
pyrrolic nitrogen. 4. From the empirical formula, 
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accepting the above argument that a pyrrole group
ing is present (which is further confirmed below), 
the assignment of a dicarboxylic acid structure be
comes mandatory. 

Further evidence as to the existence of a pyrrole 
grouping in IV was obtained by refluxing IV in 
10% hydrochloric acid which effected decarboxy
lation yielding N-benzylpyrrole. Having estab
lished that IV is a N-benzylpyrroledicarboxylic 
acid, its structure was assigned by analogy with a 
similar reaction that occurs for the dihydro adduct 
of furan and acetylenedicarboxylic acid,11 i.e. 

CO2H 

similarly - ^ . COjH 

\ i ^ C 0 2 H CO2H 

R=-CH2-CH5 

The explanation for the anomalous titration rests 
in the fact that one of the carboxyls in IV is an ex
tremely weak acid and thus the end-point is in
dicated, with phenolphthalein, at the monosodium 
salt stage.12 

With both the physical and degradative evi
dence thus confirming the structure of I, we have 
established the occurrence of a Diels-Alder addi
tion to a pyrrole. This addition must reflect a 
greater "dienic" character of N-benzylpyrrole as 
compared to simple N-methyl or unsubstituted 
pyrroles which do not undergo this type of addi
tion. This point finds explanation in a considera
tion of what is involved in the aromatic nature of 
pyrrole. From a study of the microwave spectrum 
of pyrrole,13 it has been shown that the nitrogen-
hydrogen grouping is coplanar with the ring sys
tem and that the thus incurred strain of flattening 
the nitrogen tetrahedron is offset by the gained aro-
maticity of the planar system. With a bulkier 
group, as for example benzyl, in place of the hydro
gen, one would expect the energy needed for co-
planarization of the system to be accordingly 
greater, this increase being reflected in a lessening 
of the aromatic nature of the pyrrole or an increase 
of the "dienic" character as indicated by the sys
tem now partaking of a normal Diels-Alder addi
tion. 

(11) K. Alder and H. F. Rickert, Ber., 70, 1354 (1937). 
(12) The difference in acidity of the two carboxyls in IV and the 

infrared absorption spectrum of IV, which 
exhibits an extremely strong hydroxyl 
stretch at 2.95 ft, suggest that IV exists 
to a considerable extent as shown in 
structure (a). This form would cause 
a shift of the absorption of the carbonyl 
of one of the carboxyls to high wave 
lengths (A) and also, coupled with the 
depicted hydrogen bonding, would de- I 
crease the acidity of this carboxyl. -̂ - Va/ 

(13) W. S. Wilcox and J. H. Goldstein, J. Chem. Phys., 20, 1656 
(1952). 
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Reaction of N-Benzylpyrrole with Acetylenedicarboxylic 
Acid.—N-Benzylpyrrole15 (15.7 g., 0.1 mole), acetylenedi
carboxylic acid (11.4 g., 0.1 mole) and 65 ml. of dry ether 
were refluxed for 24 hr. during which time a quantity of 
crystalline material separated from the reaction mixture. 
The hot ether solution was filtered and the yellow residue 
recrystallized and charcoaled from water to give 2.3 g. of I 
as colorless plates, m.p . 210-212°. The infrared spectrum 
run as a potassium bromide pressing showed, among other 
absorptions, bands at 2.92 /a and a strong unresolved band 
between 6.25 and 6.60 /i indicative of zwitterion formation.16 

The substance was soluble in 5 % hydrochloric acid and 5 % 
sodium bicarbonate. 

Anal. Calcd. for Ci6Hi3O4N (I): C, 66.4; H, 4.8; N, 
5.2; neut. equiv., 135.5. Found: C, 66.0; H, 4.9; N, 
5.1; neut . equiv., 133. 

The filtrate from above was cooled to 0° and the precipi
tated crystals filtered giving, after recrystallization from 
benzene-ligroin, 2.4 g. of yellow needles, I I , m.p. 117.5— 
119.5°. The infrared spectrum exhibited characteristic 
anhydride absorptions at 5.44 and 5.69 ^. 

Anal. Calcd. for Ci6HuO3N (II) : C, 71.2; H, 4.4; 
N, 5.5; neut. equiv., 126.5. Found: C, 71.3; H, 4.2; 
N, 5.2; neut. equiv., 127. 

The filtrate from above was concentrated on a hot water-
bath to about 60 ml. and the solvent replaced with benzene 
by repeated addition and concentration. Upon cooling 
13 g. of a bright orange solid was obtained, I I I , which 
upon recrystallization from methanol-benzene afforded 10.5 
g. of I I I , as orange prisms, m.p. 162-164° dec. The infra
red spectrum determined as the potassium bromide pressing 
contained a carbonyl. absorption at 5.85 n, typical of a car
boxyl carbonyl. 

Anal. Calcd. for C15H13O4N (II I ) : C, 66.4; H, 4.8; 
N, 5.2; neut. equiv., 135.5. Found: C, 65.8; H, 4.8; N, 
5.1; neut. equiv., 135. 

N-Benzylpyrrole-a-maleic acid was isolated by ether ex
traction of the acidified solution in which the neutral 
equivalent of II had been determined. Removal of the 
ether, recrystallization of the residue from ligroin-ethyl 
acetate afforded yellow crystals, m.p. 123.5-125°. An in
frared spectrum showed a characteristic carboxyl carbonyl 
absorption at 5.84 n. Anal. Calcd. for Ci6Hi3O4N: C, 
66.4; H, 4.8; N, 5.2. Found: C, 65.9; H, 4.7; N, 5.0. 

Hydrogenation of II and III.—Both II and I I I were re
duced at atmospheric pressure and at room temperature 
using prereduced platinum oxide as the catalyst. A typical 
reduction would use 0.1 g. of platinum oxide in 50 ml. of 
methanol and 0.6 ml. of concentrated hydrochloric acid. 
After the catalyst was reduced 0.1 g. of II or I I I was added 
and the uptake of hydrogen followed. In both cases, after 
between 4 to 4.3 equivalents of hydrogen had been ab
sorbed the reaction ceased. The reductions took between 
5-6 hr. 

The catalyst was filtered and the filtrate concentrated by 
boiling. The residues were converted to their dimethyl esters 
by treatment with diazomethane. The infrared spectra 
of the products thus obtained from both II and I I I were 
identical. 

Treatment of I with Sodium Carbonate.—A solution of 
0.5 g. of I in 25 ml. of 10% sodium carbonate was refluxed 
15 hr. The solution was cooled and extracted with ether. 
The ether extract after drying over sodium sulfate and con
centration in vacuo afforded 0.21 g. of N-benzylpyrrole as 
shown by infrared comparison. The aqueous extract was 
acidified with hydrochloric acid and extracted with ether. 
Evaporation of the ether in vacuo gave 0.05 g. of I I as shown 
by infrared comparison and mixture melting point. 

Conversion of I to IV.—One-half gram of I was reduced 
at atmospheric pressure and room temperature in 25 ml. of 
10% sodium carbonate over 0.1 g. of 5 % palladium-on-char-

(14) Melting points are uncorrected. Analyses are by Mr. W 
Manser, Analytical Laboratory, E. T. A., Zurich, Switzerland. Infra
red spectra were recorded on a Perkin-Elmer model 21 double beam 
spectrophotometer and the samples run as 5% solutions in chloroform 
unless otherwise indicated. 

(15) Prepared by the procedure of N. Clauson-Kaas and N. Elm-
ling, .4cja Chem. Scand., 6, 867 (1952). 

(IG) L. J. Bellamy, "The Infrared Spectra of Complex Molecules," 
John Wiley and Sons, Inc., New York, K, Y. 1954, pp.. 109-111. 
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coal. The hydrogenation was stopped after the uptake of 
one equivalent of hydrogen, the catalyst filtered and the 
filtrate allowed to reflux overnight. Acidification yielded 
a white crystalline precipitate which upon recrystallization 
from a methanol-water mixture afforded 0.32 g. of colorless 
needles, m.p. 216-218° with slight decomposition. The 
infrared spectrum, run as a potassium bromide pressing, 
showed absorptions at 2.97(s), 5.89(s) and 6.10(s) p. 

Anal. Calcd. for Ci3HnO4N (IV): C, 63.7; H, 4.5; N, 
5.7; neut. equiv., 122.5. Found: C, 63.6; H, 4.5; N, 5.7; 
neut. equiv., 240. 

A sample of IV (50 mg.) was esterified with diazomethane 
and the infrared spectrum of its dimethyl ester run. The 
spectrum showed the complete absence of hydroxyl and 
showed a strong absorption at 5.75 y. with a shoulder at 
5.85 y.. 

Decarboxylation of IV.—Fifty mg. of IV was refluxed 5 
hr. in 20 ml. of 10% hydrochloric acid and 2 ml. of ethanol. 

The reaction mixture was cooled, extracted with ether and 
the ether extract washed successively with 10% sodium 
carbonate and water. After drying the ether solution over 
sodium sulfate, the ether was removed in vacuo yielding 22 
mg. of N-benzylpyrrole as shown by infrared comparison. 

Hydrogenation of I.—A sample of I was hydrogenated as 
described in the conversion of I to IV and the reduction al
lowed to proceed until uptake of hydrogen ceased. At this 
point three equivalents of hydrogen had been absorbed. 
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Amino Derivatives of Nitrochalcones. II . : A New Synthetic Method for 
3-Aminoquinolines 
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Catalytic hydrogenation of a,/3-di-(se<;-amino)-/3-(2-nitrophenyl)-propiophenones gives good yields of 3-see-amino-2-
phenylquinolines, heretofore not readily available. The corresponding 4-amino-2-phenylquinolines were synthesized from 
4-chloro-2-phenylquinoline by a known method. The hydrogenation of /3-amino-2-nitrochalcones resulted in the unex
pected production of 4-hydroxy-2-phenylquinoline. The nature of these reactions is discussed. 

In a previous3 investigation it was found t ha t the 
catalytic hydrogenation of cis- and /ra«5-l-cyclo-
hexyl-2- (o-nitrophenyl) -3-benzoyl-ethylenimine led 
to the opening of the three-ring and closure of a six-
ring to produce 3-cyclohexylamino-2-phenylquino-
line. A related reaction has now been found for 
the production of various 3-sec-amino-2-phenyl-
quinolines from a,^-di-(5ec-amino)-/3-(2-nitro-
phenyl) -propiophenones. l 

Using W-2 Raney nickel catalyst and a pressure 
of three atmospheres of hydrogen, the correspond
ing a,(3-diaminoketones were converted in good 
yields to 3-morpholino- (I), 3-piperidino- (II) and 
3-dimethylamino-2-phenylquinoline ( I I I ) . The 
structure of the 3-morpholino-2-phenylquinoline 
(I) was established by comparison with the product 
resulting from a Friedlander synthesis,4 employing 
2-aminobenzaldehyde and phenacylmorpholine hy
drochloride. 

0-NO2C9H4-CH-CH-COC6H6 

N 
A 

N 
A 

I, >N- , -NC4H8O 
II, >N-, -NC5Hi0 

III, >N-, -N(CHs)2 

CHO 
+ 

H2CNC4H8O 
I 

O=C-C 6 H 6 

(1) For paper I in this same series see, N. H. Cromwell and G. D. 
Mercer, T H I S JOURNAL, 79, 3819 (1957). 

(2) Standard Oil Co. of Indiana Fellow, 1955-1956. 
(3) N. H. Cromwell and G. D. Mercer, T H I S JOURNAL, 79, 3815 

(1957). 
(4) S. Bargellini and S. Berlingozzi, Gazz. Mm. ital., 53, 3 (1923). 

The corresponding 4-amino-2-phenylquinolines 
were synthesized from 4-chloro-2-phenylquinoline5 

for spectral and biological activity comparison 
with the 3-amino isomers. In this way 4-morpho-
lino- (IV), 4-piperidino- (V), 4-dimethylamino-
(VI), 4-(N-methylcyclohexylamino)- (VII) and 4-
diethylamino-2-phenylquinoline (VIII) were ob
tained in good yields. 

I t was somewhat surprising to find tha t the 
hydrogenation of the iS-amino-2-nitrochalcones1 

produced 4-hydroxy-2-phenylquinoline rather than 
the expected 4-amino-2-phenylquinolines. The 
fact t ha t 4-amino-2-phenylquinolines were not 
found to hydrolyze under these reaction conditions 
indicates tha t the amino group probably was re
placed by the hydroxy group before ring closure. 
Although the /3-amino-2-nitrochalcones are known 
to be very difficult to hydrolyze,1 the expected 
intermediate ,S-amino-2-aminocnalcones appear to 
give a facile replacement of the /3-amino group by 
hydroxyl. 

0-NO2C6H4C=CHCOC6H6 
I 
N 
A 

H2 

Ni 

1-C-NH2C6H4C=CHCOC6H6 

N 
A 

>N-, CH3NC6H11; N(C2H6), 
OH 

J, H2O 

-H 2O "0-NH2C6H4C=CHCOC6H6' 
I 

OH 

Catalytic hydrogenation of 4-nitrochalcone gave 
a good yield of the known 4-aminochalcone, pre-

(5) H. John, J. prakt. Chem., 118, 303 (1927); 133, 350 (1932). 


