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extraction of the diphenyl ether mother liquor with dilute 
alkali. The solid product weighed 0.7 g. (44%) and 
melted at 199-201 ' after recrystallization from methanol, 
Bobranski reported that 4-hydroxyquinoline melted at 
201 O.14 

Ethyl a-Methyl-,9-m-chloroanilinoacrylate.-To 255.2 
g. (2.0 moles) of m-chloroaniline in 1200 cc. of water con- 
taining 166.8 cc. (2.0 moles) of concentrated hydrochloric 
acid (sp. gr. 1.187) was added 50 cc. (0.6 mole) of conceii- 
trated hydrochloric acid. The solution was stirred and the 
aqueous solution of ethyl a-sodioformylpropionate from 
5.0 moles of ester was added dropwise over a three-hour 
period. During the same period, 367 cc. (4.4 moles) of 
concentrated hydrochloric acid was added. Light yellow 
solid appeared very soon after the first drops had been 
added, and stirring was continued for one hour. The 
solid acrylate was isolated by filtration, and washed once 
with water. The major part of occluded m-chloroaniline 
was removed by washing with 500 cc. of petroleum ether 
(b. p. 90-110°) and filtration. After thorough drying, 
261.7 g. (21.90/0) of ethyl a-methyl-p-m-chloroanilino- 
acrylate, m. p. 93-96', was obtained as long shiny white 
needles. The ester was not completely stable and decom- 
posed when dried a t  65". I t  turned slightly yellow when 
dried over phosphorus pentoxide a t  room temperature for 
two days. 

Anal. Calcd. for C12HIJXVOt: C, 60.13; H, 5.89. 
Found: C, 59.57; H, 5.93. 

Methyl a-Methyl-@-m-chloroaniliuoacrylate.-The 
methyl ester was prepared by the same method outlined 
above in which methyl propionate was condensed with 
ethyl or methyl formate to produce methyl n-sodioformyl- 
propionate. The methyl a-methyl-8-nr-rhloroatiilinoac~- 
late melted at  113.6-115.5". 

A n d .  Calcd. for C11H12ClKO2: C, 58.51; €I, 5.36. 
Found: C, 58.73; 11, 5.55. 

7-Chloro-4-hydroxy-3-methylquinoline.-Ten grams 
(0.445 mole) of methyl a-methyl-8-m-chloroanilinoacrylate 
was boiled for twenty minutes in 30 cc. of Dowtherm. 
The solid product weighed 7.3 g. (85%), m. p. 255-312". 
On recrystallization from ethanol, 65 to 75Ye of the crude 
material was recovered as white needles of 7.chloro-4- 
hydroxy-3-methylquinoline, m. p. 334-337.". 

A n d .  Calcd. for CloHaCINO: C, 02.03; 11, 4.16. 
I;<,und: C, 62.08; H, 4.17. 
S-Chloro-4-hydroxy-3-methylquholine.-The isolation 

of the isomeric quinoline from the cyclization of methyl or 

(1.1) Bobranski. Bcr.. 69, 1113 (19361. 

ethyl 4-m-chloroanilinomethacrylate was accomplished 
by recrystallization from acetic acid. From 4.8 g. of 
crude cyclization product dissolved in 50 cc. of hot glacial 
acid, 2.1 g. of the 7-chloro isomer was obtained upon cool- 
ing. Addition of 50 cc. of water to the heated filtrate 
produced 0.9 g. of a mixture, chiefly of the 7-chloro isomer. 
Addition of 200 CC. of water to the hot filtrate in turn 
yielded 1.4 g. of product, m. p. 215-220". Numerous 
recrystallizations of this material from ethanol gave white 
needles of 5-chloro-4-hydroxy-3-methylquinoline, m. p. 
268 -269.5'. 

A n d .  Calcd. for CloHsCINO: C, 62.03; H, 4.16; N,  
7.23. Found: C, 61.89; H, 4.20; N, 7.33. 

7-Chloro-4-hydroxy-2-methylquinoline.-The general 
method of Limpach" was utilized to prepare this quino- 
line. Twenty-six grams (0.2 mole) of acetoacetic ester 
and 25.5 g. (0.2 mole). of m-vhloroaniline were mixed and 
allowed to stand a t  room temperature overnight. KO 
water layer had formed so two drops of concentrated 
hydrochloric acid were added. Within five minutes a 
definite lower layer of water appeared. After standing 
five hours the water layer was removed and the organic 
layer was dried over magnesium sulfate. To  200 cc. of 
refluxing Dowtherm was added 20 g. (0.084 mole) of the 
oily crotonate. Heating was continued for one-half 
hour. The product which precipitated from the cooled 
Dowtherm weighed 11.6 g. (720/0). After three recrystal- 
lizations from dilute ethanol, 7-chloro-4-hydroxy-2-methyl- 
quinoline melted a t  313.5-315". 

Anal. Calcd. for CloHaCINO: C, 62.03; 11, 4.16; S, 
7.23. Found: C, 62.31: H, 437 ;  N. 7.41. 

This compound is not identical with the high-melting 
product from the cyclization of the m-chloroanilinoacry- 
late, which was not appreciably soluble in  warm ethanol 
or methanol and melted a t  a much higher temperature 
(390"). 

Summary 
Xlethyl p-anilinoacrylate has been cyclized to 

4-hydroxyquinoline by heating a t  high dilution in 
boiling diphenyl ether solution. The m-chloro- 
anilinoacrylate and methacrylate gave mixtures of 
5- and 7-chloro-i-hydrc,~y~~iinoliiie a i d  its :I- 
methyl homolog, respectively. 

(15) Limpach, r b i d ,  64, RO!) (1931). 
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Experiments on the Synthesis of 4-Hydroxy- and 4-Chloroquinolines from p- 
Anilinopropionic Acids 

BY ROBERT C. ELDERFIELD, WALTER J. GENSLER, THOMAS 13. BEMBRY, CHESTER B. KRFCMER, 
FREDERICK BRODY, HOWARD A. HAGEMAN AND JAMES D. HEAD 

The observation of Clemo and Perkin,2-3 that 
certain p-anilinopropionic acids as their N-p- 
toluenesulfonyl (tosyl) derivatives undergo ring 
closure to tiihydro-4-quinolone derivatives when 
treated with phosphorus pentoxide suggests the 
possibility that  these acids might serve as a con- 
venient source of 4-hydroxyquinolines and 4- 

(1)  The work described in this paper was done under a contract, 
recommended by the Committee on Medical Research, between the 
Office of Scientific Research and Development and Columbia Uni- 
versity. 

(2) Clemo and Perkin, J. Chem. SOC., 126, 1608 (1924). 
13) Clemo and Perkin, i b i d . ,  127, 2297 (1925). 

chloroquinolines, the latter having assumed im- 
portance as intermediates in the synthesis of the 
members of the highly active 4-aminoquinoline 
group of antimalarial drugs. Clemo and Perkin 
also reported the formation of 1-tosyl-3-chloro- 
dihydroquinolones when the anilinopropionic acid 
derivatives were subjected to the action of phos- 
phorus oxychloride. Backeberg4 reinterpreted 
the experimental observations of Clemo and Per- 
kin on the latter reaction and showed that the 
product of the ring closure of N-tosyl-p-anilino- 

(4) Backeberg, ibid. ,  618 (1933). 
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propionic acid with phosphorus oxychloride was in 
reality 1 -tosyl-4-chloro-1,2-dihydroquinoline from 
which a small amount of 4-chloroquinoline could 
be obtained on oxidation. 
A reinvestigation of this synthesis of 4-chloro- 

quinolines was undertaken, since P-anilinopro- 
pionic acids are at present potentially readily 
available by additionof an aromatic aniinetoeither 
ethyl acrylate or acrylonitrile. It soon became 
apparent that  the reactions involved are some- 
what obscure. At this time we wish to present the 
results of a preliminary study of the synthesis, 
since recent events have necessitated abandon- 
ment of the work by several of IS, 

p-Anisidine does not add to ethyl acrylate under 
the influence of basic catalysts which usually pro- 
mote addition of alkylamines to such double 
bonds. However, in the presence of acetic acid5 a 
good yield of ethyl P-anisidi~iopropionate (I) is ob- 
tained along with smaller amounts of anisidine- 
N,N-(di-@-propionic ester) and two unidentified 
other products. I is somewhat unstable, particu- 
larly when subjected to the action of heat or to 

( 5 )  We wish to  acknowledge our indebtedness t o  Dr. H. A. 
Bruson of Resinous Chemicals, Inc., for the  suggested use of acetic 
acid as catalyst. 

I / Ts 

H 

acid, urider the influence of which the addition 
reaction reverses. Hydrolysis of I under care- 
fully controlled conditions resulted in the forma- 
tion of P-anisidiriopropionic acid (11). As usually 
obtained, this melted at S7-8s". However, in 
one experiment the acid was obtained melting a t  
7G-77' and giving a satisfactory neutralization 
equivalent. No explanation for this is a t  hand 
beyond the possibility that  it may have been an 
unstable isomorph. More obscure was the forma- 
tion of substance melting at 74-75' and giving a 
neutralization equivalent of 410 and analytical 
figures not agreeing with the expected values 
when the ester was hydrolyzed with 40yo alkali. 
This material apparently was closely related to 
11, since on acetylation the same acetyl derivative 
was obtained from i t  as was obtained from 11. An 
acid giving an abnormally high molecular weight 
has been reported by Clemo and Perkin2 from the 
action of P-chloropropionic acid on tosyl anilide. 
Like the compound encountered by us, the latter 
also is apparently closely related to the expected 
product of the reaction, N-tosyl-P-anilinopro- 
pionic acid, since both gave the same methyl ester. 
The nature of our substance was not investigated 
further at this time. 
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p-Anisidine also adds to acrylonitrile to yield 
6-(p-anisidino)-propionitrile; however, the yield 
of the propionic acid obtained on hydrolysis of 
the nitrile was so low that this approach was not 
investigated further. 

m-Chloroaniline also gave ethyl @-(m-chloro- 
ani1ino)-propionate when added to ethyl acrylate. 
%oth the tosyl ester and acid failed to crystallize. 

King closure of I1 to a 4-hydroxy- or 4-chloro- 
1,2-dihydroquinoline under a variety of reagents 
and conditions resulted only in the formation of 
unstable or intractable oils or tars. It appears as 
though protection of the free hydrogen on the ni- 
trogen is a necessary condition for the isolation of 
well-defined products of ring closure. Accord- 
ingly, the preparation of several N-substituted 
derivatives of I1 in addition to the derivative of 
Clemo and Perkin was undertaken. N-Acetyl-@- 
anisidinopropionic acid (111) was prepared by 
acetylation of the ester I followed by hydrolysis 
of the ester group. The same acetyl derivative 
was also obtained by acetylation of the anisidino- 
propionic acid giving a neutralization equivalent 
of 410. Benzoylation of I1 with benzoyl chloride 
in sodium hydroxide solution resulted only in the 
isolation of benzanisidide. Benzoylation of I gave 
a product which, after hydrolysis of the ester 
group, gave an oil with a neutralization equivalent 
close to the theoretical. 

Attempted benzylation of I1 resulted in the iso- 
lation of henzylanisidine or dibenzylanisidine in 
various experiments. Condensation of benzylani- 
sidine with ethyl acrylate gave a good yield of 
ethyl N-benzyl-P-anisidinopropionate, although 
the latter was difficult to purify. Hydrolysis of 
the ester led to a dark oil for which no satisfactory 
method of purification could be found. 

Reaction of I1 directly with tosyl chloride did 
not result in a crystalline product. However, re- 
action of [ with tosyl chloride followed by hy- 
drolysis of the ester gave tosyl-@-anisidinopro- 
pionic acid (IV) agreeing in melting point with 
that reported by Clemo and Perkin.3 Condensa- 
tion of tosyl anisidine with P-chloropropionic acid 
according to Clemo and Perkin3 resulted in a poor 
yield of the acid, but by modification of the condi- 
tions the yield of acid was raised to  SOYo. 

Ring closure experiments were carried out with 
the acetyl, benzoyl, benzyl and tosyl derivatives of 
p-anisidinopropionic acid using such reagents as 
sulfuric acid, *phosphorus pentoxide, phosphorus 
oxychloride, etc. These were uniformly unsuc- 
cessful except as noted below. I11 with phos- 
phorus pentoxide gave a small yield of material 
agreeing in melting point with that reported by 
Clemo and Perkin3 for 4-hydroxy-6-methoxy-1,2- 
dihydroquinoline (V) . With stannic chloride a 
very small yield of a substance not identical with 
111, although resembling it in melting point, was 
obtained. This material apparently was the re- 
sult of further chlorination of the desired product. 
The benzyl derivative of I1 gave benzyl and di- 

benzyl anisidine as the only isolable products of 
ring closure experiments. Likewise only benzoyl 
anisidine resulted from similar experiments with 
the benzoyl derivative of 11. 

Ring closure experiments with IV furnished 
conflicting and unexplained results. The glassy 
tosyl derivative obtained directly from 11, on 
treatment with phosphorus oxychloride, yielded a 
substance melting a t  243-244' which gave ana- 
lytical figures corresponding to those demanded 
for 1-tosyl-4-chloro-6-methoxy-1,2-dihydroquino- 
line (IV). However, a similar experiment with 
IV prepared by hydrolysis of the ethyl ester gave a 
substance of the same melting point but which de- 
pressed the melting point of the first substance 
and differed from i t  in solubility in benzene. 
Clemo and Perkin3 report the formation of a mix- 
ture of VI1 and a compound presumably VI, in 
the light of Backeberg's reinterpretation,* when 
IV is treated with phosphorus oxychloride. They 
did not isolate either component from the mixture. 
The non-identity of the two supposedly l-tosyl-4- 
chloro-6-methoxyquinolines obtained by us was 
further shown by the difference in melting points 
of the products obtained by hydrolysis of the tosyl 
group. 

Our crystalline IV, which agreed in melting 
point with that of Clemo and PerkinJ3 likewise 
gave a substance agreeing in properties with the 
1-tosyl-4-hydroxyquinoline reported by them 
when treated with phosphorus pentoxide. From 
this we conclude that our crystalline IV and sub- 
stances derived from it probably parallel those of 
Clemo and Perkin. The nature of the high mo- 
lecular weight I1 as well as of the glassy IV and 
substances derived from i t  encountered by us re- 
mains unexplained. 

Finally, attempts were made to dehydrogenate 
the dihydroquinolines to quinolines using a variety 
of reagents such as bromine, palladiumized char- 
coal, arsenic pentoxide, lead peroxide, sulfur, etc. 
From the fact that  these experiments were uni- 
formly unsuccessful taken together with the ex- 
pectation that a dihydroquinoline would either 
dehydrogenate readily or disproportionate to a 
quinoline and a tetrahydroquinoline, we believe 
that doubt is cast on the structures assigned to 
them. The investigation of these substances will 
be continued. 

Experimentalsa -6 

Ethyl p-(p-Anisidin0)-propionate, 1.-To a mixture of 
369 g. (3 moles) of commercial 9-anisidine and 75 ml. of 
glacial acetic acid contained in a 3-liter three-necked flask 
equipped with stirrer, dropping funnel and reflux conden- 
ser was added 330 g. (3 moles) of redistilled ethyl acrylate 
with stirring on the steam-bath during the course of an 
hour. The mixture was stirred and heated on the bath 
for an additional eight to  ten hours. The reaction mix- 
ture, deep red in color, was washed twice with an equal 
volume of water, then diluted with an equal volume of 
ether and washed with 500 ml. of 5% sodium bicarbonate 
solution. After washing again with water, drying and 

(5a) All melting and boiling points are corrected. 
(6) Microanalyses by Misses Lois May and Frances Marx. 



removing the solvent, the residual dark red oil was frac 
tionated a t  reduced pressure. Tlie fraction hoiling at 
133-158° (0.F; ~ i i r n . )  wcighed 362 g. and consistcd of tlii' 
desired ester. 

A n d .  Calcd. for C12HI,X'02: N, 6.3. Found: X, 
0.4. 

Tlir: serontl fraction boiling a t  175-185' (0.6 mm.) 
weighed 25 g. and is apparently .U,K'-di-(@-carbethoxy- 
et l i  J' I j - p -  :I nisii-li i i  e ,  

. 1 ? 7 t ! L .  Calcrl. for ClrI12s?rTOs: C ,  63.3;  JI, 7.5. Fotuiti: 
c, M.0; l i ,  7.7. 

Ethyl ,3-(nr-Chloroanilino)-propionate.-This was pre- 
The yield of tlie pared in  the same manner as was I .  

w t v r  hoilirig a t  155-160O (0.2 rnm.) was 57y0,. 
A w l .  Calcd. for C i j H ~ ~ C I K O ~ :  C, 58.0; I€,  0.2. 

1:iiiltitl: C,  5'3.1; H, 6.2. 
Thc f~illuwiiig vomnients on the preparation of both of 

thc alwvv esters riiay be made. Apparently thc iiapure 
csters 3i.e r i o t  too stable; the addition reaction is reveisible 
and di.;sociation into amine and ethyl acrylate occurs under 
certai-1 conditions. Coiiversion into other products of 
unrletcrinincd nature also occurs. However, hoth esters 
can be prcparerl in yields of about 60% if care is taken 
in haiitlling the products. Exposure to the air, distilla- 
tion a t  pressures greater than 1 mm. and prolonged ex- 
cessiv,.: heating during distillation appear to be the main 
cause' of t ie~~o~iipi js i t  ion. If suitable precautions are ob- 
serve<:, hot11 esters are stable colorless liquids, which can 
he kent for weeks in  amber bottles without change in 
Imiliiig point. 

Decomposition of Ethyl @-[p-Anisidino)-propionate.- 
Crude I f ro in  -1. nroles of cach reactant wa5 distilled through 
an 8-iii packiirl coliiinn nt a bath temperature of 2%- 

, Aftei :I  forerun Of ti3 g .  boiling at 30" (0.6 rnni.) 
hail h ~ i 1  :ilken off, the inain fraction of 464 g. was col- 

Continuous evolution of gas 

'1'111. rvsitiiii .  i i i  rhc tiiitillation flask, amounting to about 
122 i : ? I  , I f  11:i:I lircmw liquid, sdidilied for the most part 
on stai i t l i i ig ovci i i i p h t .  c)il was sucked off from the solid 
o i i  a i i i iIc.rctl 1 ~ i : i i i ~ ~ I  aiitl the solid was recrystallized from 
iJCiiL<:i ie ftiriiiiiig 1,c;irly leaflets which melted a t  135-13ii". 
r\lth(Jill;h this i i i ~ l t i i i ~  Iloiiit is close to that reported for 
p avct i~:~~ir l i ! l~: ,  a iiii\t:rre of the two showed a marked 
dt<prc~.,ioii. '].!IC aiialytical tlata also did not agree rvith 
that for the 1:itlt:r Sil~J!~iaiiC~. 

o r -  1 

(0 5 min.1. 
iig collectiiin of the second fraction. 

stai ce w a s  i iut  iiivestigated further. 
oi i i l  fractioii u x 5  theii exposed to  water pump 

vacuum (16- 20 i i in . )  ai room temperature for several 
houri tlul-iiig which the  w igh t  decreased from 464 t o  436 
g .  atid solid scparatetl. 'This was filtered off, washed 
with ether cl!iil t i i c l t~~r l  a t  80-8.5". After recrystallization 
from c*ari.ion I c trxhi. ,  coiitaining a little chloroform 

tc ,  the substance formed small 
\ , , j - . K 8 ' ,  I t  was soluble in N 

ghilv ~oluhlc i n  ether, soluble in  
,i,hoIh aiid iiis~iluble in dilute ain- 

iiioniuln hytl: v \ i c I (  

i l n t i i .  I ; C I I I  i t i :  C ,  ( i . l . 4 ;  I I ,  7.2;  S, 8.9. 
I t  \ w s  r i o t  i ivt.itiXateil iiirtlier. 

ino #-p: upionitrile. -1lquiniolecular quan- 
I i i i r  ~ i i ! l  ~ i t r :~ lun i t r i l v  wen'  refluxed with 
iiil pet- i i . o l t , )  l o r  twelve hours. The 

iijl\.e(i i i i  ,:I Iivr, wnshcd successively with 
I ~ o i ~ a t < :  S~Jliltillii, dried and distilled. The 

yivld I I ~  i i ia~~i . i : i l  b.:ilirig a t  2.17" (0.7 rnm.) was 70yo. The 
sut>t:i.ic~ apljcwi-(.i! t i l  he accompanied by a persistent con- 
taiiii:isrit \vhicIi 11rc~vcritt.d attaiiiment of completely 
satisfactury aiinlytical figures. 

8-ip-Anisidino ;-propionic Acid, 11:- To a hot solutioii 
of 7.5 g. of sodiuiii hytlroxide in ZOO nil. of water was added 
i\ith >liming I O U  g .  of I .  Stirring and refluxing were coti- 

tititicti for thirty minutes after the mixture became hoino- 
gciiieoris. After addition of 150 ml. of water, the c o o l ~ ~ l  
solutioii deposited a voluminous white precipitate of t h k ,  
sodiuin salt of the acid on scratching. The slurry was 
further diluted with 290 ml. of water and neutralized with 
external cooling to pH 4 with hydrochloric acid. Addition 
of ammonium sulfate (600 g , )  in portions salted out thc 
acid as a curdy tan solid which was air dried and es-  
haiistively extracted with boiling bcnzenc. Recrystalliza- 
t i i i n  of the material extracted by the benzene gavc 17 '  
of tlic acid incltiiig at 87-88'. 

.1?/(11. C a l d .  for Cl,rH13SO:I: C, 61.5; 13, (i .7, iieut. 
eqiiiv., 193. Fur i i id :  C, 61,s; 11, 7 . 0 ;  nertt. cyuiv., l!!S. 

111 one e~pc-irnent similar tu thv aljove, cvcept t l i : ~ ~  boil- 
ing \vas ccj~itii~uecl for only thirty i n i i i u t c ~ ,  a i l ' h  yirlil of 
aciil \vas ohtained. I Iowevcr, the inc . I t i i i i :  p r i i i i t  of lhi< 
niatcrinl i:rJtiIil iiot IIC raistil aiiovc 7ii 77'. 

, luo ' .  l~u r i i i d :  C. fil.7; 1 1 ,  r i .7; rierit. cqiiiL., 1 9 I .  
111 aiiothcr t~~l)eriiiiciit i i i  ivhicli -loi';, sodiuiii liyiIici\iil!~ 

was w e d ,  aii acid nrvlting a t  7.1--73" which gavc tlic f o l l < i \ \  
ing aiialyticd data \vas ohtaiiietl. 

Anul. Found: C, li2.9: 11, 7.1; Iicut. equiv., - I 1 ( 1 .  
Hydrolysis of a-iP-aiiisi[lino)-prc)pioiiitrilc Xvitli cithcr 

acid or alkali gave nnly a sniall yield of the acid. 
N-Tosyl-8-i'p-anisidino )-propionic acid IV 

f a )  From Ethyl 9-!p-Anisidinopropionate 1.- -A mix- 
tur t '  vf 111.5 g. of I ,  95 g .  of tosyl chloride. 2ii y .  of sodiuin 
hydroxide a n d  500 nil. i J f  water !\'ai wai-nicd oii the steaili- 
bath with stirring until it Iiccaiiie hoinogciieous eight t l i  
ten h ~ ~ u r s > .  After two hours 3.11 adiliii~~iial 20 g .  o f  
sodiuiri hy!lroxide i r i  100 nil. of water \vas adtieci. The 
precipitate Ivhicli formed on acidification way wariiied with 
dilute sodium carbonate solution and  filtc.-cd froin tosyl 
anisiriiiie (12 g.)  (pos4bly arising from t lecom~~osi t i~~i i  of 
the acid or ester). On acitliticatiun of tlic iilti-att:. tlic. 
product ( A 0  g . )  se1)arated. mid incited at 'it- S:! ' :iftt.r I C -  
c~ystallizatioii froiii : ~ i i z c n ( ~ .  1 his agric. \vi:!] t i l (  7 i i c . l t -  
ing poiiit rc,ported i ) y  Clcino anti Perkiii'T.,r t l i i '  ~ ' i i i i c  acirl. 

( b )  By Condensation of Tosyl Anisidine and Ethyl p- 
Ch1oropropionate.-This is thc method of Clciiii~ dfid l 'er-  
kin3; however, followiiig their procedurc WLL ubtaiiictl oiily 
a 15:; yield. ,IIotlification of their procc..iure by 
suliicieiit sodiuin hydroxide to keep tlie taiylaii 
solutioii, i l ~ i  lmvcriiig the reaction teiupct:iture to 90 ' aritl 
f l y )  evtendiiig the time of tlic reactioii 1 0  t\vcrity-fnur 
hours, gave a 505; yield of niatcrial inc.iririg a t  81-82'" 
after recrystallizatiou from benzene. 

Attempts at the reaction of ~ - ( ~ - a i i i ~ i ~ I i i i u ~ - i ~ r o ~ i o r i i e  
acid directly with tosyl chloride gave oii ly iioii-crys~alliiic 
glasses. 

Ethyl N-Benzyl-~3-(p-anisidino~-propionate.--X mix- 
ture of 42.6 g. of henzylanisidinc, 20 g. of ethyl acrylate 
and 5 ml. of glacial acetic acid was refluxed for twelve 
hours, washed succesively with water and sodium bicar- 
bonate solution alii1 then distilled. yielding 90'; tJf ilia- 
terial boiling a t  17!1-1SO0 (0.4 min . j .  

Amd. Calcd. for C I P I I ~ S T O ~ :  C, 72.9; I € ,  7.4. I'ound: 

Iiydrolysis of the ester gave the acid as a dark oil which 
could not he distilled. 

N-Acetyl-@-ip-anisidino)-propionic Acid, 111. ---A mix- 
ture of 27 g. of I1 (in. p .  72 ' ,  neut. equiv , 410) ,  100 nil. of 
acetic acid and 15 nil .  of acetic anliyiirirle was refluxed 
for three Iioiirs. T h e  solveiits were reinoveti a t  tlie water 
pump aiid the residue crystallized OII c ~ ~ l i ~ i g  arid sertiiiig. 
A small amoiint o f  re4tlual oil \vas i-eiiioved froin thv 
crystalline material (22 g . )  hy rvasliing with ether. Ke- 
crystallization from ethyl acetate gave the  acetyl acid 
melting at 86.5-8d 5'. 

A n d .  Calcd. for C:?I-IIsS04: C, 60.7; 13, 6.4; neut. 
equiv., 210. Found: C, W.1; 11 ,  6 t i ;  rieut. equiv., 
237. 

The same acctyl rlcrivative was also prepared by reflux- 
ing 28.8 g .  of I ,  90 inl. of acetic acid, 19 i d .  of acetic an- 
hydride and 4 nil. of sulfuric acid (sp. gr. 1.M) for six 

I. 

C, 7 ? . 5 ;  H, 7.4. 
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hours. Most of the acetic acid was removed at the water 
pump and the chloroform solution of the residue was 
washed with water. The residue, after removal of the 
chloroform, was warmed for ten minutes on the steam-bath 
with 50 g. of 17% sodium hydroxide solution. On acidi- 
fication with hydrochloric acid, the acetyl derivative sepa- 
rated as an oil which was extracted with chloroform and 
I ecrystallized from ethyl acetate. The yield of material 
dentical with that prepared from the high rnolecular 
weight acid as above and melting at 86-88" was 19.3 g. 
(63y0) ; neutral equiv. found, 240. 
N-Benzoyl-8-(panisidin0)-propionic Acid.-Benzoyla- 

tion of I with benzoyl chloride in 65% alcohol in the pres- 
ence of sodium acetate at 10' followed by hydrolysis of 
the ester with 155% sodium hydroxide solution gave the N- 
benzoyl derivative of anisidinopropionic acid as a dark red 
oil in 76'30 yield. No satisfactory method of purification 
was found. Keutral equiv. of the crude oil: calcd., 299. 
Found: 305. 

Reaction of N-Acetyl-P-(p-anisidin0)-propionic Acid 
with Phosphorus Pentoxide.--A mixture of 25.3 g. of 111, 
25 g. of diatomaceous earth (Hyflo-Supercel), 7 5  g. of 
phosphorus pentoxide and 350 ml. of dry xylene was re- 
fluxed for three hours. The neutral fraction (6.5 g.) could 
not he crystallized and was boiled for two hours with 
17 ml. of acetic acid and 20 ml. of hydrochloric acid 
(sp. gr. 1.19) for hydrolysis of the acetyl group. Dis- 
tillation of the product gave a solid distillate melting a t  
113-114 ". Clemo and Perkin,a report 4-hytirosy-6-meth- 
oxy-1,2-dihydroquinoline melting a t  112 '. If the Supercel 
is omitted, none of the crystalline material is obtained. 

Reaction of N-Acetyl-p-(p-anisidino)-propionic Acid 
with Stannic Chloride.-A mixture of 20.2 g. of 111 and 
28.2 g. of phosphorus peiitachloride in 125 nil. of dry ben- 
zene, originally at 0"  was allowed to stand a t  room tem- 
perature for two hours and then warmed on the stearn- 
bath for five minutes. To the mixture a t  0 "  was added 
a cold solution of 100 g. of stannic chloride in 100 ml. o,f 
dry benzene. After standiug forty-five minutes a t  0 , 
hydrolysis gave an oily neutral fraction (0.5 9,) which 
crystallized from methanol. On recrystaollization from the 
same solvent, it mclted a t  115.5-116.5 . A mixture of 
this substance ivith that obtained above melted a t  90-110". 
Xnaly4s iiidicatcti that chlorinatioii had bccurred. The 
figures agree4 wit11 ihoic lor a l-acetyltrichloro-O-tnethosy- 
dihytlroqiiiili iliiic. 

Annl. Calcd. for  C,2tl lCI.ISOa: C,  47.11; 11, 3.3; 
S, 4.6. Found: (2,475; H,  3.1; S,4.4.  

Action of Phosphorus Oxychloride on N-Tosyl-$-(p- 
anisidinoppropionic Acid.-A mixture of the gl 
derivative : 10 g . )  prepared directly from the 
phosphorus usvchlol-ide was warmed on the steain Iiath 
for fiftewi i r i i n u t w  Aftcr rcinoval of the excess rcagerit 
1)v ~ l i s t i l l : i f i ,~ l i ,  t i l ?  rcsilluc wa? r\tractetl with sodium car- 

bonate solution, and the insoluble material was crystallized 
from alcohol and then from alcohol-benzene yielding 2 g. 
of material melting a t  243-244" (Compound A) which fur- 
nished analytical figures agreeing with those required by 
1 -tosyl-4-chloro-6-methoxy-l,2-dihydroquinoline. 

Anal. Calcd. for C17€IlsClNOaS: C, 58.5; H, 4.3; 
C1, 10.2. Found: C, 58.5; H , 3 . 2 ;  C1,9.9. 

When the above experiment was repeated with IV, pre- 
pared from the ester and melting a t  81-82', a correspond- 
ing amount of a substance melting a t  242-243" (Com- 
pound B) was obtained. However, a mixture of A and 13 
melted a t  220-230" and, whereas A was readily soluble in 
benzene, I3 was practically insoluble. 

The tosylanisidinopropionic acid from which 1% was pre- 
pared yielded a compound rnelting a t  124-125" when 
treated with phosphorus pentoxide in toluene3 which agrees 
in m. p. with the l-tosyl-4-hydroxy-f3-methoxy-1,2-di- 
hydroquinoline reported by Cletno and Perkin.3 

Hydrolysis of the ahove compound with hydrochloric- 
acetic acid gave ~~-hydroxy-G-inetho~y~l ,2-di~iy~roquino-  
line inclting a t  112-113' in agreement with Cleino and 
Perkin.3 

Hydrolysis of A and B.-A mixture of 5 g. of A, 20 ml. of 
acetic acid and 30 ml. of hydrochloric acid (sp. gr. 1.19) 
was refluxed for four hours. The residue after removal of 
the solvent was purified by dilution of its solution in acetic- 
hydrochloric acid (1 : I ) .  I t  melted over 300". On treat- 
nicnt of the material with aqueous alkali, it passed into an 
oil from which it was recovered on acidification. It was 
insolulilc in the usual organic solvents. 

.And. Calcd. for CloH,,,CISO: C, 61.4; H, 5.1. 

Similar treatment of 13 gave a substance which was 
soluble in alcohol and incltcd a t  239 O after recrystalliza- 
tion from acetic acid. 

Anal. Calcd. for CloHloCINO: C ,  61.4; lr, 5.1, 
Found: C,  62.0; 11, 4.9. 

Found: * c, 61.7; €1, 4.9. 

Summary 
1. The preparation of p- iP-anisidi~~cr!-pr~"i- 

onic acid by addition of p-anisidine to ethyl acrp- 
late and to acrylonitrile followed by hydrolysis has 
lieeri iiivestigatctl. 

Iiiiig C~(JSUIW of (ieri\xtivcs of J-(/>-misi- 
diiio)-propionic acid to quinolilie c1crivativt.s has 
also led to results difficult to interlmt. 

:;. Ethyl B-';irz-chloroanilino j-prul)ionate has 

2 .  

bcC'11 1)TeJ)ait.d. 
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