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CHAPTER I 

INTRODUCTION 

This r_esearch problem wa.s carded out for the purpose of preparing 

bis(2-p-amlnophenoxyethyl) ether through the n-ecessary bttenne.dtates 

and then coup Ung the primary amine with dlmethylanU tne to form an 

expected azo dye for possible use as an lndicator. Also to be investi­

gated was th~ ablHty of the primary amine to complex various metal 

ions. Three of the compounds synthesized a.re new eompo-uttds; there­

fore.- the characterl~ation of their structure ts glvea e,ccept in the 

case of t he azo dye. The reason for not giving the characterization 

of the structure of the dye. bls(2•p•{p-dimethylaminophenylazo)phenoxy• 

ethyl) ether. ls that dtaZOtllum salts react wtth tertiary amtnes In 

alkaUne soluUons,. causing subsUtutt 1 • i n the position para to 

the amino group.1 Therefore. the reaction can proceed to yield only 

1earl • Noller. Textbook 2,t Org~lc Ch.emlstrx~ P• 378. 

the expected dye. Sot"l\e physical constants of the compounds prepared 

have been determined during the course of investigation. 

The interest in investigating the new amine exists because of the 

abUlty of amines in general to complex metal ions and also their 

ability to form az.-o dy,e-s which. frequently can be use.d as pH tadteators. 

Both of these properties are of consld-erable importance. Some amln.es; 

when in the pres•ce of c-ertaln metal lon,s • have a tendency to form 
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complex molecules causing a definite color change. This ability can 

be used ln application to spot tests which are fast becoming an 

important phase of qualltati~e analysts. Also most primary amines 

have the necessary characteristic to- react with nitrous acid and form 

the corresponding dlazonium salt which will react with phenols and 

tertiary amines in weakly acidic~ neuti-al, or alkaline solution, 

causing sul>stituUon in the positi-on para to the· hydroxyl or amino 

group with th oductlon of highly colored azo compounds. Azo dyes 

have been of considerable J.mportanee sin-ce the middle of the nine• 

teenth century. Some of these azo dyes have the ability to change 

colors at dif fe1r~nt hydrogen. ion concentrations; therefore. they 

can be used as pH indicators. 

iley F. Mogford2 has shown that some ether bonds are cleaved 

2Rtley F. Mogford. •synt hesis and Properties of Ether Derivatives 
of 2-(2-Ethoxyethoxy)ethonol and Diethylene Glycol," Masters Thests, 
South~est Texas State Teachers College, San Marcos. Texas.- 1958. P• 30 .. 

by hydrochloric acid in high concentration at h1gh temperatures; there-

fore, situation was avoided throughout the experimentation. 

2 



CHAPTE II 

EXPEPIMENTATION 

A. 2,2'•Dlbromodiethyl Ether. 

2,2'•Dibromodiethyl ' ether was prepared by the method described 

by M. H.- Palomaa and Arno Kenetu. 1 The physical constants of this 

1M. H. Palomaa and Arno Kenetti• Berichte Der deutsehen Chemischen ................... """ - .......................... .................... -.-
Gesellschaft. Vol. ·648 (1931),, P• 797. 

compound were obtained from P.. A. MeCusher and J. w. 2 roeger. 

2P. A. McCusher and J. w. Kroe0 er" Journal of the Ame.rt can 
co ....... """""""" ...... - -- _.......,.....,_; ..... 

Chemical So5;let1, Vol. 59 (1937). P• 213. 

A 162.4 ram (:. 6 mle) sample of phosphorus tribromtde. was 

placed tn a 500-ml. ·three-necked flask which was equipped wlt.h a 

dropping funnel. a stirrer; and .a reflux condenser fitted with a 

calcium chloride drying tube. The three-necked flask was submerged in 

an tee bath and the temperature of the reaction mixture maintained below 

s0 c during the addition of the phosphorus tribron'lide. A mixture of 

79.6 grams (.75 mole) of dlethylene glycol and 26.-9 grams (.34 mole) 

of pyridine was added dropwise through the furtnel. The addition of 

the dlethylene glycol and pyridine mlx,ture required two hours., during 
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which time the reaction mixture changed from whl t.-e to pale yellowish• 

orange. If the reaction mixture ts allowed to proee-ed too fast. 

hydrogen bromide fumes are foread into the reflux condenser and the 

Addition of. the diethylene glycol and pyridine mbtEure must be stopped 

until the fumes have redissolved ln the reaettoa medium. After all 

the diethylene glycol and pyridine mixtur-e bad been added, th-e iee 

bath was removed and t he r eaction was allowed to proceed on.e hour. 

4 

The mixture was poured into 200 ml,. of oold water and the orude product 

settled as an oil.. Th.e aqueous $0lut1on was separated, tho.roughly 

extraet-ed with dlet.hyl e·ther, and the e·ther extracts were add:ed to the 

crude produ.ct. The solution was washed with two 20 ml. portions e-aeh 

of ten per ceat sulf1,1ric acid, ten per cent sodium carbon.ate, and 

finally, water. the diethyl e~her solution of 2,2••dlbromodtethyl •th&r 

was dried over calcium eh1or1de for 24 hours.. Afeer the solution was 

completely dry~ the solvent was removed and the crude. product diatllled 

undar dtndntshed pressure. The product was collected at 112°-nl°C 

at 29 tnm p.ressure. The reported bot Ung point is l ta°C a~ 26 mm 

pressure.. The yield obtained was 45. $ per cer .. t of the theore.tlcal .. 

2.2•--Dibromo.diethyt ether call b? synthesized by an alternate 

method7
3 which was used 1n an attempt to irterease the yield. A mixture 

3&. w. Bost and Meldrum a .. Win.stead • .Jr .. , ,Journal ,2t the ffl!.ri9an 
Chemical Society. Vol. 74 (1952). p. 1822. 

of 79.6 grams (.75 mole) of diethylene glycol and 26.9 grams (.34 mole) 
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of pyridine was placed in a S n-n . three-necked flask which w;Ss 

equipped with a dropping f1rn .el, a st!"'::'rer, and a reflux condenser fitted 

with a calcium chloride drying t ube. The solution. was warmed slightly 

and 162 •. 4 g~ams (.6 mole) of phorphorus tribromide v·.:ts zidded slowly 

th~oug. ~he dropping funnel. The addition of the phosphor~s tribromide 

required two hours, during which time the reaction mixture became white 

in color. • If the reaction is allowed to proceed too fast. hydrogen 

bromide fumes are evolved and t.he reaction mixture must be cooled 

until the fumes have redissolved in the reaction medium. The reaction 

was allowed to proceed thl rty minutes after all th.e phosphorous 

trlbromlde had been added. The 2,2'•dibromodiethyl ether was separated 

as previously described. There was no appreciable increase in yield. 

2. Physical llata 

B. Preparation of Sodium p,--Nltrophenolate .. 

at 26 

02rg 
270 

n D 

mm.. 

Sodium p-nitrophenolate was prepared by the method de.scribed by 

James Cason and Henry F..apoport4 with a few modifications,, 

4 James Cason and Henry Rapoport$ La~r~toa Text !!l Organte 
Chemlstrt, p.131. 



A mixture of lS grams of p•nit:rophenolate,, lSO ml. of water. 

20 ml. of UN sodium h1dro1dde. and 20 grams of sodium chloride 

was placed in a SO~l. Erlenmeyer flask. The solution was bolled 

over an open flame untU crystallha.tion of sodium p--al trophenolate 

from the boUlng solution had begun., th.ea the flask was -placed in a 

water bath and cooled to room temp.erature. nie crystals were filtered· 

through a Blrehner funnel and tvashed wlth 60 inl. of a solution contain• 

tag two parts saturat.ed sodium chloride soluUoa and one part water. 

The pu:rlflcation of the sodium p•nitrophanolate was. effected by 

reerystal Uzation from 125 ml. ef 18 per cent sod tum chlorid-e. solution.. 

The crystals were washed with a solution contain1ag two parts saturated 

aqueous sodlum chloride with on..e part water. The. solid was given a 

final rinse with 10 ml.,of 95 per oen.t ethyl alcohol and 25 ml. of 

diethyl -ether .. 'nle yield obtained wa-s 96 per cei'lt of the theoretical .. 
,_.,;. 

The crystals of sodium p,-nitrophenolate are long golden-yellow needle 

c. Bis(l•p•n1trophenoxyethyl) Ether. 

A mixture of 46.4 grams(.? mole) of 2,2'•dlbromodlethyl ether,. 

72.S grams (.45 mole} of sodium p•n.ltrophenolate., and 300 ml .. of dry 

methyl alcohol was placed in a thre-e•neeked flask fitted with a reflux 

condertser which was equipped \.tlth a calcium chlortd-e dryift_g tube. The 

solution was refluxed for twenty-four ho-urs. Crystals of bis(2•P• 
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nltrophenoxyethyl) ether began to appear after approximately twelve 

hours of the reaction tlme had lapsed. After the reaction had gone 

twenty•four hours, the mixture was cooled to room temperature and 

f Utered through a Jmc.hner funnel.. The yellow color was removed by 

repeated washings wlth small portions of methyl alcohol. The crystals 

were given a final rinse with water then. wer-e reerystalltz-ed from ethyl 

alcohol. The i ld obt-a1ned was 4.5-.9 per cent of the theoretical,. 

The reaction time was increased from twenty-four to forty•elght 

hours with no appreciable in~rease 1n yield. 

Melting 
0 

Potnt----••·••--••••••·••-•--•·••-•-••l .56 C 

Crystals-••••--•-•••••••-••••••••••••••••--••Smal1 white needles 

Ether. 

Bls(2•p-n1trophenoxyethyl) ether was reduced to the corresponding 

amine and con.firmed by potentiometrlc titration. The charact.erizatlon. 

will be discussed under bis (2•p-am1nophenoxyetbyl) ether .• 

o. Bls(2-p-am.inoph~noxyethyl) Ether. 

A ture of 13. 9 grams (..04 mole) of bis {2•p-nl trophenoxyetbyl) 

7 



ether and 75 ml. of ethyl alcohol was placed into a SOO .. ml.. thr e• 

necked flask flt:.ted with a stirrer and a reflux condenser., The mixture 

was brought to reflux temperature and 13-.4 grams. (~ .24 mole) of iron 

filings, SO_ grams (,.48 mole) of concentrated hydrochloric acid, and 

80 grams (8.0 mole) of water were added through the reflux eondeAser. 

each in approxlmat.ely 10 per cent quantities and in the orde·r Ust.ed 

at 10 minute intervals. Af·ter aU the co.nstltuents had been added th• 

reaction was allowed to continue for thirty minutes. The reac.tton. 

mixture was flltered v1hile hot and the filtrate was returned to the 

elesne.d three-neck,ed flask. An addttlonal 5 gr.ams of Iron fUl.n-gs and 

10 grams of eoncen.trated hydroehlor.to acid wre added to the reaction 

mixture, which was raised agatn to reflux temperature. The react.ion was 

allowed to continue. one hour. after whtch ti-me the reactlon mbtt.ure was 

filtered while hot, cooled ln an tee bath, and kept coot while th4 

solution was made baste with sodium hydroxide. The basic solutl.on 

was extr~ted thre.e s.uecessive- t!ntes ~Ith 100..ml. portions of t>enzene. 

The benzene extract was treated three successive times with 10.ml .. 

portions of 6N hydrochloric acid. The cooled a-cld extract was made 

basic with sodium hydroxide. Diethyl ether was used to remove all of 

8 

the amine from the basic solution. 'lbe solvent was removed by distilla .. 

t10T1 under diminished pressure with crystals of bis(2•p-•amtnophenoxyethyl) 

ether being formed during the process. · The solid was recrystalliaed 

fr0tn diethyl ether .. 

Bis(2•p-aminophenoxyethyl) ether can be synthesized by an alternate 



method5 with a few modificatlons. A mixture of 15 grams of bls.(2.:.p• 

5 s. M. McElvain., 1ll!_ Cha.x:'-acterbation 2£. Oi:ganic 9??222unds_. 
P• 144-14.S. 

nitrophenoxyethyl} ether. 60 grams of tron filings. 35 ml. of 1N 

ammonium chloride, and 120 mt. of ethyl alcohol v1as placed ln a SOO-ml. 

three-necked flask equipped wtth a stirrer and a reflux c-0ndenser. the 

material was heated gently on a steam ba~h until the ltd ti.al vigorous 

reaction subsided and th-en the mixture was refluxed for one hour. after 

which time 100 ml. of the solvent was removed by distillation. The 

concentrated residue was cooled to room temperature. T.ne b1s(2•p­

aminophenoxyethyl) ether was removed from the residue by extraction 

with benzene and then u:ified as previously described.· 

3-. Der1 vatives. 

Sulfonamide ••••-•-.... ••••-•••••--•-••----- 133-134 ° C 

4. 9:!araeterization 2!_ .Sll!,. Structure 2£._ Bis(2:"""e•aminophenoxyethyl) 

Ether_. 

9 
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The molecular weight of bls(2-p-amlnophenoxye.thyl) ether was _con-• 

6 
firmed by potentiometrle tlt:ratlon., A diamine .• being basic in a water 

6Fa.rrlngton Daniels and Robert A- Alberty, Phzsied ~~ls~ry, 
P• 449-451. 

solution, will react with hydroehlorlc &¢id to form the hydrocbloddt! 

of the diami.ne. Since two molecules of hydrochloric acid wlll react 

with one mole-cule of the diamlne,., it is .possible to titrate a ktt0l4n 

quantity of the diam-ine with a standard hydrochloric acid solution and 

t hen to eal¢Ulate the molecular weight from the -results. The ,endpoint 

of th ti trat.lon was determined by a pH .meter. The pR wtl l change wry 

slowly during the addi tlon of the hydrochloric acid unti 1 almost eoough 

of the acid has been added t.o re.act with all of the amlne. After this 

point has been reached, any additional acid Will cause the pH to drop 

rapidly. The point at which the pH takes the sharpest drop per volume 

of acid added is the end point as ean _b~ seen in table I and graphs 

t and II. 

A 0.1411-gram portion of bis(2-p-am1nophenoxyethy1) ether and 

10 ml. of water were placed · 111 a SO.ml. beaker,. To this mixture 

O. lOOJN hydrochloric acid was ad-ded from a 5-ml. buret., The hydro,cblor1c 

acid was addad in l•ml. portions untl 1 9 ml. had been added; then the 

measured hydrochloric acid was added in _0.05-ml. portions. The pH of 

the mixture was measured one minute. after each addition of th.a acid. 



11 

A 0.1411.gram saffiple of the· amlae re(tUi.red 9. 74 ml. of the acid to 

reach the e,qu1va1enee. poln~ which was det"$?l1Jlned by reference to G-rapb. 

II. ?his graph was prepar·ed by plotting change in p'8 divi.de-d by ch~ 

in v-olume against. ebange ln volume.. The molecular weight of b!s(t.p• 

amtnophen-oxyetbyl) ether is 285.18. The molecular weight fo-und by 

The struc-ture of bis{2-p•amill0phenoxyethyl) -ethe1: is H2N.(C6R0)• 

O•-(CHz) 2-0• ( CHa }a-0.- ( CnU6)-.NH2· The inte-rmed iate 2 • 29 -di.b l"'QfflOtU ethyl 

ether. Br-(cHa)rO-(cH2>2-a.r. was synthesized and verified by physical 

cons tants and t he intermediate sodium P-llitrGphenolate, • Na .. tl•(C6n6 ). 

N02• was prepared from pure p-tlltrophenol. The two -compounds. 2,2·'-'• 

dlbr0t110dlethyl •the:r and sodium p.aitrophmolat-e, were used to prepare 

bis(28p•n1tro-ph_ertor/ethy1) eeber t hrough the fam:illar Willi:amson 

synthesis of ether\ which invol ve.s reacting tM sodium alko-xid=e "11th 

the alkyl n.slide ln a typical oispla!!emettt type re.aetion..., 7 The reaction 

t s 02N-(C6¾}-0-Na+ Ihr•(at2) 2-0-{CB2) 2-Br +Nft ... 9-{C-5H0}-N02 .-. n · -, 
.., ., -

Oiff•(C6B6 )•O.(CR2lzjlfO- -.12 ) 2-<>• (CsH6 )-NOa ·+2NaBri 

The e.nly other feasible- ¼n-termediate compound· would contain bromin!? 

frG~ incomplete displacement. Since a sodlunt fusion gaw a n-egttt-ve 

bromiue ~est. -it was concluda-d that" -Ch-e produ.et was syathesl.2-ed. 



recrystalllzad tlitro c.:,mpound and th_e molecular weight con.firmed by 

potentlometdc tl tratton as pre"Vlously described. 

5-o Complexatlon Studies ~ RisS2•2•am1~e~eno9ethXl2 .Ether 

With Various Metal u,ns., 
~1u · ;I .• 

Th,.e method used to test for bis (2•p•antinophen-oxyethyl) ethers 

abUlty to complu various metal iORs was adapted from ene method 

suggested by Philip w. West.8 The met.el !oas chosen were the tons 

8PhHip w. West. Journal 2t Chentt-eal Educat_ion1 Vol.; 18 {1941), 
P• S2,., . 

known to co.mple,c with ammonia and ammonia derivatives, which include 

the amines.. 

A ·solution of one per c-eat bis (2.•p•aminophenoxyethyl) .ether in 

ethyl alcohol and an approximate O.lM water solution of eaeh of the 

chlorides of cadmium. chromium, cobalt, eopper, mercury, ntcke-1-. 

palled 1 tlffit p la Unum, ell ver,. and zine were prepared.. Each metal 10ft. 

12 

was tested for complexat.lon by placing two drops of the respective metal 

ion solution. in each of six depressions of a spot plate.. Two drops of 

~he alcoholic amine solution were .added to each of three of ·the 

depres.stons trith the remaining three being designated as bla;i s . These 

blanks wer-e placed in a one to one correspondente with the depressions 

conta1n.ing the amine.~ Two drops of eoaeentrated ammonium hydro.xide 

were added to each of the fir-st pair-. the same volume of 3N sodium 



hydroxide was added t:o each of the second pair, and finally,. t.wo drops 

each o•f both ammonium hydroxide and sodium hydroxide. were added to 

each of the third pair. Any color diffe-renc.es bet\reen the blanks 

and the corresponding depression: containing the amine were noted for 

possible .colored complex. fomatl-on and the results are recorded tn 

Table II. Copper, mercury, palladlum:,c and platlntum lon·s were found 

to form colored complexes with bls(2 .. p•amlnophenoxy-ethyl) ether-. 

E. B ts (2•p-(p.d lmethy14mi nophenylazo )phenoxyethyl) Ether. 

Bis(2-p.-{p•dimethylam1nophenylazo)phen.oxyetbyl) ether was prepared 

13 

by the d1azotization of b1s(2-P-antinoph-enoxyethyl) ether and the coupling 

of the resulting diazo .com.pound (In. alkaline solution) with dimethyl 

anl 1 ine to fonn an azo dye. The method used va.s adapted from the 

9 general procedure suggested bys., M. McElvain., 

A O. ZS•gram (.001 mole) portion of bis (2..p-aminophenoxyethyl) ether 

in a large six-inch test tube was dissolved by the addition of 14 ml. 

of 15 per cent hydrochloric acid (.006 mole). 1'he acid solution was 

cooled to o-s0 c in an ice bath and then 0.28 gram C~004 lJOle) of sodium 

nitrite dissolved ia l ml. of cold water was added. The reaction 

mixture was stirred and maintained below s0 c for ten minutes, after 



which time a eest with starch-potassium iodide paper confirmed the 

pres.ence of nitrous acid. The reaction mixture at this poin.t contained 

the diaeonium salt of bts(2•p•am.lnophenoxyethy1) ether, which was 

dissolved in the H ght..green solution.. The diaz.oalum salt solution 

was poured wlth stirring into a cool (5•t0°C) solutton. of l ml. (.008 

mole) of dlmet:hylmllirte 1n 8 ml. of 5 per cent sodium hydroxide 

(,.010 mole)~ 'the mixture became yellowlsh•orange in color and the 

resulting bis(2•p•(p .... dlmethylamino·phenylazo)phenoxyethyl) ether 

precipitated. The mixture was f Utered under Ught suction through 

a small Hirseh funnel fitted with a small plate and then rlased with 

a saturated water solution of sodium ehloride:. No attempt was made 

to purlfy nor to characterize the product because primary amines have 

14 

the property of reaott-ng with nitrous acid to form ehe corresponding 

diaaonl:um salt which wtll react with tertiary amines in alkaU.na 

solution., causing subsUtutton ln the pcsition para to the amino grouJH, 

Therefore, the only feasible compound would be bls{2-p-(p•-dimethylamlno• 

phenylazo)phenoxyethyl) -ether. 

2... nie Us~ si, Bis~2•p;•'2-di}l!th:t; l a.n \no_2hen'(l~i?tRhenoxx,e5h:;l~ 

Ether !!. !., ,ell _Indicator. 

The azo dye thus foX"ttted was t.ested to s-ee if any color change 

would result from adding acid o.,r bast! to lt..s wat;er solution.. A small 

amount of the azo dye (approximately the size of a tnatch head) was 

placed in a test t ube half...,filled. with w&;ter. Dilute hydroehlorte acid 



1, 

was. added to the golden-brown solution, whereupon the solution be-came 

light-yellow in i color. Sodium hydroxide was then added and the solution 

returned to a golden•bro-wn. This sugg~sted that the azo dye could 

possibly be used as a pH indicator. 

A pH meter was set up, adjusted to a pH of seven with buffer 

solution. and the electrodes placed ln a lOO•ml. beaker eontalning a 
.... 

small amount of bis (2-o-(p-<iitnethylamtnophenylazo )phenoxyethyl) ether , 

dlssol ved in 50 ml. of water.. The p.H was changed gradually by the 

addi ion in tum of small portions of appro>tllll8tely O. lN hydrochloric 

acid and O. lN sodium hydroxide s.olutions. The az.o dye was found to act 

as an indlcat:or and the p'R range of the color change was determined. 

Thls range was found by the correlation of color w1 th pH and the 

ave.rage was from 3.0 to 4.1, a range of 1.1 pH units. These results 

were obtained by continuously ch-:m.ging the pH past the tndlcator•s color 

change from both the a4-1dle and basic sides until an average was 

d:etermtned. 



TABLE I 

POtENTIOMETRIC TITRATION OF 8 IS (2•p-AMINOPHENOXYETHYL) ETHER 

MilUUters Change MUlUlters Change 
of acid pH ln pH of acid pH itt pH 

1.00 4.7.S 2.04 9.8-0 3.00 0.08 

2 .• 00 4.74 0.01 9.85 2.92 o.,oa 

3.00 4,.66 o.os 9.90 2.as 0.01 

4.00 4.60 0.06 9.95 2.1, 0.06 

s.oo 4.-48 0.12 10.00 2.74 o.os 
6.00 4.40 o.os 10.os 2.69 o.os 

7.00 4.20 0.2 10.10 2.64 o.os 
s.oo 4.00 0.20 10.15 2.59 o.os 
9.00 3.70 0.30 10.20 2.54 o.-os 

9,10 3.6S o.os 10~25 2.50 o.04 

9.20 3.65 o.oo 10.30 2.48 0.02 

9.30 J.60 0.05 10.35 2.45 0.03 

9.40 3.SS o.os 10.40 2.-42 O.Ol 

9.45 3.50 o .• os 10.45 2.40 0.02 

9.50 3.45 o.os 10.so 2.38 0.02 

9.55 3.40 o •. os 10.60. 2.34 0.04 

9.60 3.32 0.08 10.70 2.30 0.O4 

9.6S 3.21 0.09 10.80 2.21 0.03 

9.,70 3.15 o.oa 10.90 2.21 o.o4 

9.75 3.-08 0.01 11.00 2.20 0.03 
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GRAPH I 

POTENTIOMETRIC TITRATION 
(pH vs. Volume of Acid) 
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'tABLE II 

METAL IONS COMPLEXED Wttli BtS(2•p.-AMlNOPHBNOXYETt-1YL) ETHEl{ 

Metal ion and Electron Charge 
m r. c_ .. 

+++ Chromium 

Cobalt++ 

Copper* 

Mercury►+ 

Nickel++ 

Palladium++ 

++++ Platinum 

Silver+ 

Zinc++ 

jt . 1 ) 8 ; . I ". L • IW Ai ii . s· i P • 1· . . l 

.. 
+ 

+ 

+ 

Color Change 

No aolor ehaRge 

No color Qru,.nge 

No color change 

lh'Ot.vnish•black 
instead of blue 
Brown instead of 

Yello~ 
No color chen.ge 

Dark r-ed instead 
of orange 

Brownish-black in• 
stead ~of yellow 

No eo lo r chang,e. 

No color change 

* ( +) indicates a oolo-red complex and ( •) indicates no eolored ¢omplex 
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CHAPTER III 

S~IMARY 

this paper was devoted t<> reporting the preparation and study o-f 

bis (2--p .. aminophenoxye-thyl) e.ther and related compounds. Bls.(2 .. p• 

n i -erophenox.yethyl) ether, bis O•p-amltt0phenoxyethy 1) ether-. and 

ois(2-p•(p...dimet.hylaminopban,ylazo)phenoxyethyl) eth-er are new e,qmpound.s 

-along with the hydrochloride,, benzoylatm. and sul fo rla~ide o-f b1s(2•P• 

amlnophenoxycathyl) ether. A me-thod for th-e synthesis of ea-eh of thes.e 

compounds, e1taept t he dedv-adves of hls(2•p.amlaophenoxyethy1) ether. -

and s-ome of their physical :constants have been given. l., 2·••Dttu:-omodt~ethy1 

eth.er, sodium p•tt·itroph.eool~t-e 1 and b1s(2·•P-f'ltrophenoxyethyl) e:eher 

were pre.pared and used as n-ecessary ioteX'mef1·1.ates in the synth&sls 

of bis (2•p•aminopheaoxyethyl) ether •. 

Bb(2-·p•andnophenoxyatl1yl) e,ther was synth•slz·ed to s~udy Its 

abUl.ty to complex various metal t-0ns and ·to prepare bis(2--p..-(p• 

dimethy,laminol)h·enyla"' )ph,enox)t'ethyl) •:tl'un'\« The compound bls(2.•p­

amlnophenoxyethyl) eth-er. w4s found co e-ompl;ea, copper, mercury, 

palladium. and platinum, a fact which may become useful lt1 spot. tit&ts 

for these metal tons or for the~h' quentl ati ve -dete:rmlnat:toa by spe•tro• 

photometry. the ,compound• bts(2-9•(p-d·lmethylaminopheuylaao)phenoay thyl) 

ether,, was found to contain th.e -charaete:riflties of an ago dye and IC: also 

_;was fowd that the dye is an aQ<!d•base tndtcator , changing o:olor in 

the. pH range of 3.0 to 4.l. It should be not-ea that this indle:ator has 

20 



a <ltf tnue e.olor <,hngt. U3ht•7ellot1 to a golden•brown .• wt thin a 

pH range of only 1.1.. Nearly every pH ·1ndteator ln u:s:e tod•y ehaftgtias 

color over a pH ratt1e ·of 2 unlt$. thls tndtcator may posstbly be 

useful tn UtraUng W'14k he&(is td th statortg aetdth 
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