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CHAPTER. 

PFITZINGER REACTION 



QVINALDI,,NECARBOXYLIC*cips -BY THE 

PIITZINGER REACTION 

CHAPTER I 

THE PFITZINGER REACTION 

The condensation of 5-methylisat,in '  with, acetone to form 

6-methyl-4-qunalciinecarboxylic acid in 1886 by Pfitzinger gave use 

to the general reaction -between isatins and ketones which now bears 

his name ' 

Calaway, and co-workers have extended the Pfitzinger Reaction 

to include the condensation of aryloxyketones, aiylthioketones., and 

alkoxyaryloxyketones with isatins 3 ' 4' 536 ' 7 . 

1 pfitzinger, J- . pirakt. Chem., 33,100 (188.6) 

2Pfitzinker, T.  prakt. ,Chern., 38, 584 (1888) 

Calaway and Henze, J. Am. Chem. Soc., 	1155 1939) 

4Knight, Porter, and Calaway 	Am. Chem, Soc 66, 1893 (1944) 

5Newell and Calaway 	Ath Chem. Soc. 69',,.116: (1947) 

Dowell, McCullough, and Calaway; I. Am. Chem. Soc,.,, 70, .226 (1948) 

7Sublett, Georgia Sciiool of Technology, Master's Thesis (1947) 



The chief product of the condensation of un ymmetrical k etones 

with isatins will normally have, the larger group in the 3-position 8,9. 

8Pfitzinger„. prakt.  Chem.„ 56, 283 (1897) 

9Von Brauna, Grnelin, and Schulthesis Ber., 56, 1344 (1923) 



THE PURPOSE OF THIS INVESTIGATION 



CNAPTER II 

THE PURPOSE OF THIS INVESTIGATION 

The quinoline nucleus with various substituents has exhibited 

therapeutic value in a number of cases. Examples are cinchophen, 

for rheumatic fever and gout; yatren, for amebic dysentery; vioform, 

a,.9 a substitute for iodoforrn; and plasrnochin and quinine, as anti-

10 

The substituted cinchoninic acids repertecl,in this thesis are 

closely related , in structure to these chemotherapeutic agents, and 

there is a possibility 'that they may be of. some value as therapeutic 

agents. 

The availability of arylox3rketones from, chloroa_cetone and sub . 

stituted phenols suggested' their condensation with various isatins as 

a co 	lop of the work of Henze .Calawa.y 3,4, 5 3,627 and co-workers. 

'° Jenkins and Hartwrig, Gjwyliptry of Grig4o Nisclicinal pro- 

dructs, John Wiley and Sons , Inc., New Yor ,N.Y:(1943), second 
edition, pp. 498-501. 



CHAP TER III 

EXPE,11.I1VIENTAL 



.EXPERIMENTA.I., 

wasp prepdred from-chloroace- 

laree-necked flaS„.4 

condenser, was added 59 grams 

a mechanical stirrer and , a reflux 

.43 mole) of anhydrous  

he Preparation of 1-(ei-Naphthoi - -p 	one T 	2  r °Pen  

tone and et'=ndiihtliOl. by the method dqveloped by 1-1.rd and Perletz. 

Fifty grain's (.54 mole) of chloroacetone arid 62.5 ml. of acetone, 

previoUsly dried over calcium chloride, were ,placed in a separatory 

funnel. To these were added 3 grams of potassium iodide, and the mix-

ardughly shaken and allowed to stand overnight at room 

temperature. 

To 59 grams (. 41  mole
) 

oft -naphthol, in a 500 ml, round bottom, 

11, 
Hurd - Hurd and erletz, 	 Lal,' 18 (194,6) 



hours at room teriipture. 

mi 	was filte:red the precipitate Lwashed . ' well.with ace-, 

as cornpared'to 59.87, calculat 

carbonate and 150 ml. of dry acetone. A, drying,Iube was inserted in 
1 

the condenser, and the mbdure was refluxecl with. stirring for fifteen 

minutes. The chloroaceton.e mixture was then 

continued refluxing and stirring over a period' 

the addition of chloroatetone, the mixture was 

added dropv.rise with 

of thirty minutes. After 

refluxed and stirred for 
• • • ••.• 	 • • 

six 'hours. At 'the end of this time, the mixture was stirred for twenty 

tone , and the filtrate and Washings combined and concentrated: under 

reduced pressure (a.sidrator) On a hot 'water bath. The .crude.ptoduct 

was 'distilled at 3 riim. pressure. 

NaphthOxy),2-,pr;opancine , a ltiaip yellow liquid, diStilled 

over from Y.42 to 148 degrees C. Distillation was discontinued when. the 

distillate showed signs .of discoloration and the temper.ature in the 

column head rose suddenly. T yield was 48 -grams, corresponding to 

5 per cent of the tixeOretiCal Zhe , Z.,4,dinitrOphenylhydrazone was a 

deep yellow 	melting..shar y at 189 degree's- 	(Corr.). The 

. was 1:1437 and the index of ref ction. was 1.6043,, both Obs.erVed 'at 2.0: 

degrees C. The molar refra ':cti n was found to be 60.13 from observations 



Fifty ,grams (.54 mole) of chlorp4itone mfp- s, added to a mixture 

of 62.5 ml. of dry"acetone and 3 grams izin,ovictered'potOiwril:ip4idfe 

in a 25 	separatory funnel. After shaking, the mixture was allowe 'd 

to stacid oieraght. 

In a tfireenecked, round bottom 	equipped `with a re-II 

condenser with' drying tube and a mechanical stirrer, was place 

grams (.41 mole of previously dried o-cresol, 1 ml. dry acetone ,and 

male)" C:if'.potassium carbonate. The mixture was heated 

to reflux, and the chloroacetone mixture was added, with stirring, 

over a period of thirty minutes. The refluxing was continued for six, 

and the stirring for twenty, hours. 

The solid material was remoVed by filtering and washed with 

several portions of acetone. Th, filtrate and washings were combined 

and =concentrated on a hot water bath under reduced pressure (aspira-

tot). Almost all the acetone and chloroacetone were removed by this 

grams.:: 



process. The crude product was then clistiited Under -3 Min. pressure. 

The first distillate; up ito 944degrees C., was thior:oac -etonei The 

second fractiOn, boiling from 94 degrees to 97 degrees' at 3 	Was 

identified as 1-(o-toloxy)-2-prOpanone (II). Forty-nine -and s: tenths'.  

grams, -a yield of 73.7 per cent of the il:Leoretical -, was Collected as a 

pale yellow liquid.' 

The 2,4-dinitrophenylhydra4sone was prepared and its ineiting 

point determined as 152` degrees C. (COrr.). The index of refraction 

and density at 20 .degrees C. were 'found .  to be 1.5175, and 1.0585, 

p. 	y. From these the molar re4raction was. calCUlated,tobe -  , . 

as compared to the theoretical valiie.af 46,44. 



The'Prep,araton Of  

(II 

This -:,,cofnpOund-..WaS Prepared 	the 'same  'generall 'Pr oc edur e 

as 'used for the preparation of li ,-(O-toldx:y.) i-propanonet (11)';- eXt ept 

that the starting Material:Was' 44:3 V'arns (.41'inole) of m-cresol. 

The fraction distilling under 3 mm, pressure between 92-95 degrees C. 

was a yellow; 'viscous liquid and weighed 	grams, a yield of 73 per 

cent of the ,theo,fitical 

The observed density and index of refraction120 degrees 

re§0;ectivelyc The theOretical molar refraction 
4 	I  

40:44, and the expeiith 	'V ental alue', 46.95. The 2,4ini -dtropheny17 

hydrazone melted at 141 degrees C. (corr.). 

were 

was 



 

olOxy)=2'-propanOne:(IV)  

  

(IV) 

e same procedure us ed previously was , followed in preparing 

1- (p - tolcocy) - 2 -propanOn (IV), for whjcliathe 	ing material  was 

4413 graMa 	mole) creS 01. The'prodcy-was.,obtained as a 

clear, almos t'  calories s liquid in the amount Of 49 grams (72.5. per 

cent of theoretical), withi a boiling point of 90 ,degrees C., (corr.) under 

3 mm. pressure. 

The molar refraction, as calculated fromthe experimental 

valUes'bf'•den.s 44- and index 	 of 1.055,8:and 1.5165 

(20 degrees C.), respectively, was found to be 46.69 6. The th'p_ or etical 

value' is 46 .44. The 2A-dinitrophenylb.ydrazone,was an Orange-yellow 

f:Splid melting at 133 degrees C. 



(V) 

while from the theoretica aluks 41. 82 was faun 

1 0 

This compound was prepared in the same' manner, as on,tlinect 

for 1-(OtolOxy)-2,-pi--apa.nOne . ,(11), -starting with 38.5; grams::("41'mole) 

of phenol, 1 henOxr-,2--i,propanone (V) Was obtained as: -a water clear 

liquid 	 at 75 'degree's' C. If er 2 rnm. pressure, and in A yipid of 

48 grams, which was 85 per cent of theoretical. 

Whitney and ilenzel 2  reported this compound in 1938 as having a 

density of 100903 and index of refraction of 1.5228, both at 20 degrees C. 

From these data,"4he moat refraction was determined to be 42.27, 

The 2,4-4dinitrophenylhydrazone was a yellow solid, melting at 

l28 degr'e.es.. 

12 W. B. Whitney and. H. R. Henze, 7.. Am. Chem. Soc., 6 0, 1148 (1938) 



The Preparation of 1- rornop Et-0-. 7  '• -pr.opanone  (VI)  

Br 

/\1 .- 0° CH2 0= 0 
6E1 3  

Br 

(VI)„ 

The method ,of Hurd'  and Perletzl-  was used in-preparing this 

'ooinpound,. and 17.-3 grams (pol mole) 'of4.2,4-dihr oniophenol;Was used 

as starting material. H0FeYeT , it :';as 'fee--116  that,-'after concentrating ktir 

the filtrate from the reaction .rxibctiiire 'a4d the wa:Shings, ,ChWingrcaused 

prosipitate2. to form: Cold water was'added and the precipitate was 

collected:and washed with several portions of cold .  water. The product, 

when air -dried for twenty-four hours wa-s waxy yellow sol.i.dwliich, 

- 	tt itation frOmdytloixexane.- Melted ShavPly at 
L r 	. 

94 .degrees C. he yield was 2603 grams which was 85 per cent of 

theoretical. The 2,4-dinitrophenyJ4yd.razone melted at-156 degrees G. 



Ninety grams (0.54 mole) of chlo:ra.1 hydrate was dissolved in 

12 

1200 ml, of water in a five liter round bottom flask, and 1300 grams 

of crystalline sodium sulfate was added. Fifty-four grams (0.5 mole) 

of `p.-toluidine, was dissolved in  400 n.14 of water to which had been 

added 43 ml. (0.52 mole) pf concenitAted ,  hydrochloric acid This 

UtiOn: Was ;then added IO the .flask _followed by 110- 	(1.58 moles) 

of hydroxyla.mine hydrochloride in 500 ml. .of water. The Mixture was 

n heated so" as to boil w#14 11 forty-five to fifty minutes. AfteF boil- 

ing for two miaw.tvtip itwa4en cooled, under running water.  The 

p-methylisonitrosoaceta.nilide was filtered off as a straw colored Solid 

and air _dried for twenty-four hours:;  

Seven hUndred and , fifty grams (410 Ml.) of concentrated sUlfuric 

aci was warmed to 50:_ctegrees, C.. in a one Litek .roimcl.bottom flask 

13 Gilman, Organic SYnthesis, ohn Wiley and Sons, Inc., New 
York, N.Y. (1932), Vol. I, p. 321 



equipii,ed with a mechanical stirrer. The p-methylisonitrosoacetanilide 

was added at such, rate as to keep: the temperature of the acid between,  

50 and 60: degrees C. After the addition cif the p-methylisonitrosoace, , 

 tanilicle was comPleted, the solution 	'warmed to 80 degrees C. for 

ten minutes, care being taken not to let the temperature go higher, then 

cooled under running water, and poured over five volumes of crushed 

ice. The crude 5-methylisatin separated out as a red-orange solid, and 

was' filtered, washed free of sulfuric acid with cold water, and air dried 

for twenty-four hours. The yield was 74 grams (82 per tent of theore-

tical). The crude product was suspended in 400 ml. of hot water and 

enough 33 per cent potassium hydrc:•xide was added to effect solution. 

Dilute hydrochloric acid was added until there was a slight, precipitation. 

This was filtered off, and the remaining solution was made acid to congo 

red paper with more dilute hydrochloric acid. There was a heavy pre- 
- 

cipitation; the mixture was cooled in an ice bath, and the 5-methylisatin 

filtered off and dried in. air The yield, of purified 5-methylisatin (VII) 

varied for several batches between 80 and 90 per cent. 



14 

reparation Of 5-Cliloroisatin (VIII 

The pr,:ocecl*e fox the prep4r.ation , : Of chloroisAiin. NM) was 

es en.tially the same as fok 11) 4, :The stWitilld .Ma - 

to ial was  

purifi ;s s14,04,1 

orOanigne. 

7 per cen.  

ThP Virified 5 -=.61ilokoie.at.*.n1,(Vni),.4t07 titYings ,  was. a,,n 'Orange:4 d 

- 	•  
. - powder me 



datlfp*N 

The Preparation of 6-Methy1-3-(06-naPhthOxy)74 ,Lquinaldine, 
lic Acid 

15 

5 -111 04Y1-  

was dissOlved in 120 Hilo, of 33 per aqueous aqueos potassium 

hydroxide solution and placed inra round bottom flask fitted with a 

mechanical Stirr,  er,;1 

2.rprOPariOne''(1)'waa added, and• 

grains  (1.085 -mole)''of 	naphthOxy)- 

the Mixture, was heated on a water bath 

and , stirred for seven hours. When the mixture' was cooled, a polid 

cake separated and was removed. "The residual liquid was treated with 

dilute acetic acid until it tested acid to litmUs. No precNi.pitate s ep a-

rated from the liquid, even upon prolonged standing and chilling; 

therefore, at was discarded. 

The solid cake, disintegrated and dissO4yed in 309 ml. of hot 

water, gave a dark brown solution. A small portion was made acid 

with dilute acetic acid (1:1) and a light tan precipitate separated out 

Addition of a small amount of 33 per cent potassium hydroxide,caused 



16. 

the acid-to go into' solution again, ;giving a dark brown colOr. By this 

test, it was decided that the solid cake was the potassium salt of 

6-methyl-3-(ct-naphthoxy)-4-'quinaldinecarboxylic acid (IX), salted 

out by the high concentration of potassium hydroxide. The remainder 

of the solution from the solid cake was treated with Nuchar, boiled 

for five minutes, filtered and made acid with"dilute acetic acid (1:1). 

The light tan precipitate was taken up again in Water, placed in solu-

tion with a small amount .of 33 per cent potassium hydroxide, treated 

with Nuchar, boiled, filtered,, and the solution again made acid to lit-

mus with dilute acetic acid (1:1). The. precipitate, 6-methyl-3 '- 

(at-naphthoXy)=-4 7-quinaldineta.rboxylic acid (IX), was .lighter in color 

after' this s'ectind treatment. In order to rerndve inorganic salts, the 

product was taken up in 600 nil. of hot water, boiled for five mintites, 

cooled to room temperature, and filtered. The' yield was 12. grams 

(46 per cent of theoretical). 

It was found that the compound, upon heating, darkened around 

190 degrees C., began to lose carbon dioxide, and finally - melted at 

238 degrees C: (dec.). However, this melting point is not t00 impor-

tant, as it was found that the rate of heating affected the melting point 

gr eatly. 

A'cplanti*five diete .rrpintiori Of 'the ,!nitrdien c.ontent'°.by,the 

Dumas method gav, e 3.9 'per cent for a s ample .' dried offer phosphor o<us  

pentoxide for two to three days 'as comp'ar'ed - to 4.08 per cent theore- 



17 

tical. Other samples, air dried and dried over calcium chloride, gave 

percentages of nitrogen which indicated , that the acid held two mole-

cules of water of hydra4on. 



1,8 

The Pre  arationAir6iilYie 	'1(Q't°1PxY) 4-quanald ine - 
, car oxy 	ic Add (X 

granis (0,15 mole .) of . 

1- (o- to.loxy) - 2;-Propandrie (II) was reacted with 5-inethyliS:atin by the 

same procedure as Outlined for the preparation Of 6 -methyl-•3 ` 

(01(-naphthoxy)-4-quinaldinecarboxylic acid (IX). The yield of 

6 -methy1- 3 - (o-toloxy) 7.4-quinaldinecarboxylic acid (X) was 37.2 

grams, or 80.8 per cent of the theoretical value. 

A nitrbgen determination of a sample dried over phOsphorous 

Pento,4de gave 4:24 per cent nitrogen; while the calculated value was 

4.54 per cent. This cornlovad darkened arOUnd 178 degrees C. and 

melted at 225 degrees C. (dec.). 



9 

lanaldine- 

compound Was prepp.red by'lhe , general method outlined* 

before, and 14.4, grams k.1 mole) 	1,(rn r, to Igi9)-2-propamone (III) gave 

22.5 griarn (73:2 - per c ent.of/theoreticai) of ,6°-methy1-3;.(rn-toloky)-4- 

quinaldinecarboxylic acid (XI)•as a pale yellow s 

This compound melted at 231 degrees C. (dec.), but started , 

darkening at 185 degrees C. The calculated percentage nitrogen was 

4.5 4  per cent, while that found by analysis was 4.35 per cent. 



,tOIo#y),2-propanone starting.with 19.7 grains , 

(XII) 

The Preparation of 6 	 (p'.431Oxy)-4-quinaldine- .  
ca.ibtri&lo Acid (XII 

(\rei) .4334 	 gener al method outlined,6;ethji,13,-(p-t0103cy).-4--' 

qi4Tia.i.a.:ijcpaxbccyl..c p.0.4 (XII:) was, pr epared in 4  yield:: f 22.3. grams 

(72,,,6. per - cent)`.: The s lightly colored solid'da.rkeae51.,aterigi : .degr ees  C. 

And.;  melted at 202 ;degrees, (de•.). 

The theoretical; per cent nitr o gen cocas 4.5 per cent, as com 

pared to 4.42 per cent found by analysis of a sample dried over 

phosphorous pentoxide. 

29 



21  

The Preparation of 	 -(244-dibi:ornoi3he40?cY)  

cpiinalaineCarboxyli.c7rci713---C111) 

e ieneral ,prOcedure used previously was ,,USed to prepare 

6=thethyI.-3-k2;4-dilDrornopheriO)c, 	-quinaldinecarboxylic acid 

excep,t,,thO the sik.4r##g,iilAterial  was '5..08 grains,.. (049166 , :thole) of 

1-(2;,4-dibtOrriophenok; 	prof)anone (VI). The .13Tbduct, a very 

slightly colored solidi  was obtained: in a yield of 4.1 61 grams, 60 per 

cent of the th6preticale 

The cornpciund, when hea5ted, dark:ened:;AkroAnd'175 - degrees C. 

and-Melted 	degree 'c ,.,(de 5: 	4 nitrogen determination 	gave 

3.18 per cent as compared to the theoretical per cent of 3.10. 



COOH 

. 05 mole) of aplikhoxyh-,1-Propanone-  (=I) was Ten : 

22 

The Preparation of 6-_ ,lore 3 . (QC-naphthox 
car oxylc 1 ca, XI 

condens ed with 9.25 grams of,,5-chl,,Or 	ANIL') by the usual method.; 

It 	founiithat t -,irp;e10.e#On proceeded much faster than the cdnden- 

sations 'previousir'doso;e4M411, and that the time on the steams bath could, 

be reduc-ed fnorn seven hour's to ,one hour,it 

The yield was unusually low for this , c ondens4tion 3.35 grams 

(18. ,6 per;; 	)0,41100re -tic 	The melting poiayt,Nivas Z38 dgr,:oes C. 

(dec.), 30.'1 .-4 ap.xicep#s ,beginping at 203 degrees C. The calculated 

percentage of nitrogen was 3.85, as compared - to 3.63 per cent found 

by analysis. 



23 

The Preparation of 6, 
l car 	ic  

(o-toloXy) 4- tiiiipa).dine--=' 

( XV) 

By the general methOd outlined previously, 6Lchloio- 

(o-toloxy)-4-quinaldinecarboxylic acid (xy) Was prepared from 8.2 

grams (.05 mole) Of o-toloxy-2-propanOne (II). The yield was 11.0 - 

 granisi, 67 per cent*of.thecilretical, and the meltink point was observed 

at 241 degrees C. (corr.) (dec.), A nitrogen determination of a sample 

dried over phosphorous, pentoxicte gave 4,27 per cent as compared to 

the theoretical of 4„0 per cents 

  

   



Ry 

_c 

okylic A0,47Tcy-17---  

This acid,  was prepared 	e Fame general procedure start- 

ing With 8.2 grains (.05 mole) of ra-toloxy- 4 -propanone (III). The 

yield of 6-chlor0-3-(m-toloxy)-4-quin.alclinecarboxylic acid (XVI), a 

solid, was 10 grains, or 61 j:!er.'cent of thetheoretl.cal. The 

melting point was found to be 239 degrees G. (corr.) (dec.). The per- 

centage nitrogen was fOxind to be 4.45, as coMpared to the theoretical 

value of 4.2.7. 



GOON 

(XVI I) 

By-the :general thethOd r.evi.o* ly;, '6- 0:10.Oro3 

?5 

The Preparation 43 
C arb 

or 0- 3 ° (11  tolw6Y) -4-quinaldine-
c °  Acid0Mir--  

(p,, toloky)-4 . .-quinalcliiiecarboxylic -acid (XVII) was prepared with 8'.2 

grams (.1:15 mole) of p-toloxy,2-Propanone:(IV). Theyield`was 13.7 

grams, r83,;7'per cent of theoretical, and the melting ,Point was feund 

degrees 	(ctee.). A nitrogen, .deterrninatiOn of a, sample 

previously- dried over phOsphorOus ;pentoxide gave 4.14 per cent 

While the-ftheoretiOal percentage is 4.27. 



CI - 

By 'the method us ed ovj.;c4sly,  chio;p:- 3-phenoxy- 

26. 

The Pr eparatiOn  mof 6-Chlor.o-3 -phernoxy, 4- quillaldine 
carboxylic 	(XVIII 

c1PITIldinPc-a--rbcoxylic.  acid (kVIII) w 	a*.e.d from 2. 25  grams 

(.915 mOle) of 1-phenox, 

a yield of 32, per cent of ,theoretical. The meltin 

degrees C. (corr.) (dec.)., Ilic;theoretical.L4per cent of, nitrogen was 

4.46 as compared to 4.61 per :cent fitnizd by  analysis of a sample 

previously dried,.ager pliosphoicius. pentoxide. 

-Pr°Parlmle (\).' he yield was 	gram , 

oint was 2,0 

A 



of 6-Chioro.,3-(2 4- 
clitinHkidlinecar Vox 

27 

Using,. the same Othod outlined previously, -ciaero-,3- 

(2,,47dihromophenoxy)-4-cruinaldi.necarboxylit acid (Xpc) was.prepared 

from 4.6'22 arr s (. 015 mole) of 2,4-dibromoplienaxy-2=propanono (LVI). 

The yield was 5.88 stamp ,83.1 per cent.,..of theorftica:1,. and the melting 

point was 243 degree c. 	,r.) (-dec.). A nitrogen ,defernz nation 

gave 3.0$ pier' cent, as.compared to tho,theoretical value of 2.17 per 

cent. 



CROTE'R IV 

GENERAL DISCUSSION OF 11.`,Eth:ILT, 
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CHAPTER IV 

GENERAL DISCUSSION OF RESULTS 

The preparation of aryloxyketones by the method of Hurd and . 

Perletzll has been extended tp include various substituted aryloxyke 

tones. The compounds thus prepared were all high boiling liquids with 

the exception of 1-(2,4-dibromophenoxy)-2-propanone (VI), which was 

a pale yellow solid. The color of the liquids immediately upon dis-

tillation was water-clear, but darkened considerably upon standing. 

This was due to decomposition as was proved by Tarbe1114, who found 

that 4-methyl phenoxyacetone, or 3-(p-toloxy)-2-propanone (IV), upon 

24 hours heating a 250-260 degrees C. gave 10 per 'cent p-cresol and 

73 per cent starting material. All ketones prepared gave a marked 

change in color and odor after sanding for a perio&Of four months. 

The refractiVe index was determined with an Abbe' Refrac -

tometer with with the temperature adjusted to 20 degrees C. The density 

was cletermin.ed with a goose-neck pycncimet er of 1.4 ml. capacity. In 

calculating the actual molar refraction, the formula of Lorentz and 

Lorenz was used, while the theoretical values were determined using 

1  Tarbell, J. Org. Chem., 7, 251 (1942) 



those given by Cohen15  and Gilmanif) . The actual 'V alues Varied from 

the theoretical values only slightly, the maximum being 1.1 per cent. 

The aryloxyketories were condensed with 5-Methylisatin and 

5-chloroisatin. It was found that the time required for condensation of 

5-methylisatin with the ketones was greater than the,time needed for 

completion of the reaction when 5-chloroisatin was used. The yields 

averaged betWeen sixty and eighty per cent of the theoretical, Lower 

yields are . probably due to several factors, i.e., decomposition of the 

ketone by the strong alkali, increased solubility of the quinoline acid in 

water. It was noted that the substitution of a chloro group in the 6 -po-

sition increased the solubility over the 6:-methyl compound. 

The potassinm salta of the acids, saltedout of the condensation 

mixture by the high concentration of potassium hydroxide, were soluble 

in hot water, and possessed soap-like properties, as. indicated by a 

tendency' to fOarn when agitated. 

Upcin 'heating, th 	 175 e qui.noline acids began to darkena.t about  

degrees C. This darkening was accompanied by decarboxylatj.on. Tke 

melting point varied with the rate of heating and, as a consequence, is 

of little or no value as a characteristic of the componnd. 

15 GohenP Or , rL 	 ryic chemist for, Advanced Students,,  Part
Lo  fifth edition';idW71. Arnold and Co., London, (1124); 	25-34 

16 
Gilman, Organic 'Cliwistry, Vol. 2, second edition, John 

Wiley and. Sons, Inc:, New Tti7E ---N,' :T., (1943),pp. 1750-1752 
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For nitrcigen deterininatiori,, the 'aeml-Tr4crci method `'of Dumas 

was used. As the 6= chloro compoWide"billr*eci:Osilyi it was necess•ry 

to use a very low -flarne at the'begiinning of the corribustiOr6 



CHAPTER V 

StJ1VI:MARY 
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CHAPTER. V 

SUMMARY 

The f011owing compounds have been prepared and a study made 

of their properties: 

1. Ketones: 

1.- (ot-paptitlapxy) ,? -pr oPanone (I 

1-(o-tOloxy) ,77 2,prOpancine (II) 

1-(iii7toloxy)-2--propanone (III) 

1- (p - toloXy) 	propanoile (IV) 

1.7phenoxy 7PropanOrie (V) 

1-(2,4dibronlophenoxy)-2-Propanone (VI) 

. Ketorie DeriV:ativ,es 

The 2 , 4 =dinitr ophenylhydx a z ne s 

1- (0C- naphthoxy) - 2 -prbp an one° (I) 

1- (o-toloxy)- 2 -propariane 

7 (III:7 "Pc)1:03CY) 7 21,:propa.T.194e 

1-(p-toloxy) ,.27-prepanOne (IV) 

1-ph,enoxy-2-prOpanone (V) 

1-(2,4-dibrornpplienoX0-2-propahOSe (VI) 



ubstitutecl'Quinoline  Acids 

,32 

6-methyl-3-(a(-naphth.oxy)-4-quinaldinecar boxylic acid (IX) 

6-methyl-3-(o-toloxy)-4=quinalclinecarboxylic acid (X) 
• 

6-methyl,3=(m-toloxy),4-quinaldinecarboxylic acid (XI) 

6-methy1-3-(p-toloxy)-4-quinaldinecarboxylic_ acid (XII) 

6-methyl- 3-(2,4-cliby opheno?Fy)-4-quinaldinecarboxylic 
acid (XIII) 

6- chl or o- 3 -(9(-naphthoxy)7. 	inecaieboXylic acid (XIV) 

6, chip/. o - 3 -(o- to l'Oxy) - 4- q Uinaldtrie a'X'boxylic acid ( XV ) 

6-chloro-3-(r-tdioxY)%::4- -qukrialdineta.rboxylic acid (XVI) 

6-chloro--3-(p -toloXy)-4-CluinalclinecarbOXylit acid (XVII) 

6 chlor o- 3 - ph enoxy- 4 - quinaldin. e c a.rbOxylic acid (XVIII) 

6 - chldro 7: 7 ( 47Clibr corn op h enoxy) quinaldine c a.rb oxyli c 
acid (XIX) 





APPENDIX I 

TABLE :.I: Substituted ArylOxypropanones 

59 . 142-8 189 

74 94-7 152 

60 95 - 96 141 

73 90- 91 133 

85.0 iii 75 (2 m.;) 128 

85.0 94 (imp:) .  156 

..20. n. 
.:ip 

20 d 	• Affols." Refraction 
15 16 TheOretic.al l ' w  

1.:6°043 1.1437 59.87 -60.13 

1.51 -75 1.0585 46.44 46.88-  

1;5182 1.0587,, 46.44 46.95 

.1,5165 1.05513: 46.44 46.9'6 

1.5228(12) 4090342  41.82 42.27 

Aro i.n 	 Yield_ 	B.P./ 3rntri. 2,4-Dinitro - 

AraC.Itii00.C4 3 	% 	Degrees 	phen.ylhYCirazone 

. OC-Naphihoxy 

II. s:-..):TolOxY 

III. rn- Toloxy . 

Iy. 	p-Toloxy ,,, 

V. Phencoty. 

VI. 2,4-Dibrorno-- 
phenoxy 

'3-CalcUlated from'ref,, 



APPENDIX I 

TABLE II: 3-AryloXy-4-quinaldinecarboxylic Acids 

•IXe 	C 	aphthoicy 

. 	:717'0193(y, 

C}14 

CH5. p-  

40 	 238 '' 	 '4.08 	3;90 

80.8 	 225 	 4.54 - 	4.24 

231 - 	 4.54 	4.35 

72.6 	 202 	 4.54, 	4.42 

XIII. 	CH3 	2,4-Dibrorno- 	 '223 	 3,10 	3.18 

phenoxy 



Yield % Nitr g en _ 
C alcd. 	Found 

M.p. 
D- egr ees 

Naphthoicy 	18.6,  3.63' 

q7 Toloxy 

m _ 61 

Tjoloxy,„ 

Plienqxy 

chno 
phenaxy 

4.30 

4.45 



-^ . 

f 



9 - CH2 - C=0 

CH3 

CH3 
 

0-0H 

The Preparation of 1 - to - Toloxy) - 2 - 
 pr a dm 

+CI - CH2- C=0 --I- 
I 
CH3 

- 0 - CHiC=0 

CH3 

FIGURE I 

The Preparation of 1-(cc-Naphthoxy)-2- 
propanone (I) 

36 

OH 
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FIGURE 3 

The Preparation of I - On - Toloxy) - 2 -  propanone (III) 

- OH 
+CI - C112 C=0 

CH3  

 

H3C- - O - CH2 9=0 
cH3  

  

The Preparation of I - (p - Toloxy) - 2-propanone(IV) 

- OH 
+CI - GH2-  9=0 

CH3  

 

-0-cH2-9=0 
cH3  

 

(IV) 



B 

- 0- CH2- G=0 

CH3  

- OH 
+CI - CH2- C=0 

GH3 

FIGURE 5 

The Preparation of I - Phenoxy - 2 4propanone(V) 

0 - 0H 
+CI - C H2' G = 

GH3  

0 - CH 2- C= 0 

CH 3 
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(V) 

The Preparation of I - (2,4 - Dibromophenoxy) - 2 - propanone(VI) 

(VI) 



FIGURE 7 

The Preparation of 5 - Methylisatin 	) 

 

+ CLG -  CH(OH) 2 +-  NH2 OH 

 

NH 2  

 

liC=NOH 

- NH - C=0 	+ NCI -4-  H2O 

39 

	CO= 

teC=Q 
H 

/12 S 04  
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FIGURE 8 

The Preparation of 5 Chloroisatin (VIII) 

GI 

 

+CI 3 C —  CH (OH)2  + NH2OH 

 

 

NH2  

 

CI 

 -0

HC=NOH 
- NH - G=0 	-EHG1 +Hz0 

H25 04 	CI - 	 r „) 

c.0 

H 
(VIII) 



FIGURE 9 

The Preparation of 6 -  Methyl - 3 - ( cc - naphthoxy)- 

4 - quinaldinecarboxylic Acid (IX) 

 

33% KOH 

  



C=0 
331i 1 KOH  

C=0 
N 
H 
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FIGURE 10 

The Preparation of 6 - Methyl - 3 - (o -  toloxy) - 
 4- quinaldinecarboxylic Acid (X) 

H 3 C - 

  



FIGURE II 

The Preparation of 6 - Methyl -  3 - (m - t ol oxy) - 
 4-  quinaldinecarboxylic Acid (XI) 

 

33% KOH  

  

(XI) 

43 



33%KOH  

COOK 
H2C-0 -  

- C=0 	 0 
0= C%  

CH 3  
(IV) 

( X II) 

H 3 
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FIGURE 12 

The Preparation of 6 - Methyl - 3 - (p - toloxy) - 
 4- quinaldinecarboxylic Acid(XII) 



3 3 %KOH  

r 

FIGURE 13 

The Preparation of 6 - Methy1 - 3 -(2,4 - dibromophenoxy) - 
 4-  quinaldinecarboxylic Acid (XII) 

 

Br 

- Br 

(XIII) 
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33%KOH  CI 
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FIGURE 14 

1 

The Preparation of 6 -  Chloro -3 - (cc - naphthoxy) - 

 4-  quinaldinecarboxylic Acid(XIV) 

(XIV) 



C - 0 GI 

C=0 

33% KOH 

CI 
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FIGURE 15 

The Preparation of 6 - Chloro - 3 - (o - toloxy) - 
 4-quinaldinecarboxylic Acid (XV) 
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FIGURE 16 

The Preparation of 6- Chloro - 3 - (m - toloxy) - 

 4-  quinaldinecarboxylic Acid (XVI) 

CI 

 

33 %KOH o_ 

  

CH 3  

COOK 

- C=0 

'NH 2  

H C-0 -  

I- 	0=0 
•G11 3  

CI 

c0011 

CI - 7:1 - 

•rti‘CH3  
(XVI) 



33% KOH  
GI 

C=0 

GI 

FIGURE 17 

The Preparation of 6 -  Chloro - 3 -  (p- toloxy) 

4 -  quinaldinecarboxylic Acid (XVII) 

49 



CI 
33%KOH 

CI 

COOK 

CI 	
H 

-C70 	 2C-0- 

+ 	0= C 

`NH 2  (V) 

FIGURE 118 

The Preparation of 6 - Chloro - 3 -  phenoxy -
4 -  quinaldinecarboxylic Acid (XVIII) 

50 
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FIGURE 19 

The Preparation of 6 -Chloro - 3 - (2 1 4- dibromophenoxy) - 4 - 
 quinaldinecarboxylic Acid (XIX) 

CI 

 

33% KOH 

   

Br 
COOK 

CI 	-C=0 	
H2C-0- 

+ 	0=C 
CH3  

( VI ) 

- Br 

NH2  



B IRLIO ,A.PH 
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