
Lta:y 1937 

IODilMTlm) DERIVATIVES OF DIPHIDTYL ,BTHER 
,. ' . . . . "· . ' ' . ' f i 

by

vanston H • . :Ryan

A~ B~, University' of lCtl.naas:,·. 1925. 

Aj _M.,. University of Kansas, 1934. 

Submitted -to the .Department o.f 
. Chem:tstry and the Fe.tml ty of the 

Grradu.a.te . School of the University 
of Kan~a.s. in partial. full'illment 

. o.f the requirements i'or · the degree 
of Doctor pf Philosophy. 

.../kl:,~
Head of 



ot the wri'ter are ·11eire/·1t ~xp~essed 

·to _ R. Q•·· Bre~,a-tep· and_ Dr.: .F:!

B~t:. Dains,. with·out whose kind?leEss, 

encouragement, and guidance this brief 

t ,r~s.tiae ~ould.,. never .. have 1?een brought 

toe. suoc:3ssful conclusion. 



CONTENTS

~TlODUCT!OW Aln:) HISTORICAL .·.. • - ,. .... ~ · ... ...... ... "". • 

. Object of , Invest1gat:ton -. - ... • - • • ·.;. - • · • 
H1$tOr:,· of Thy±»o:Y.ina ·"!Ii ... - • - .... .;. • .ia• • .. • • ··•

ltendal.l's Formula of 'Thyroxine ·il!oi.. tii!·• • • • ..... . .. . 

lta1'i'1tigton and Ba.x-ge!''{s Formi.1la ot . ifbyro:r.J.ne -
. ' . . ' 

Synthesis of Thyroxine ... - . • - ..... -, • .., .... • ... .. ... 
· source and Importance of D!phenyl Ether and 

;eta Derivatives .... - - . • .. - .• , ... • - ... . -

l 
1 
l. 

7

'.r3'Pet1 ·ot Compound.a Studied. ,;.. • " • . '"" • .. ~'. • """ .. 9

Disou~sion of' 4•l?heno~ Ben~o;o_A~!d S~r1es """ to 
D!seussion of . 4 ... phenoxr Aeetopl:ienona Series - 16 · 

· Discussion ot 4!iial?heno,cy- Phen.oxy Acetic 

Method$ of' l:odina.t1on ..... l\'> ·~· •·~ · .. - .. • 'i!i" .... .. - 41 
D1seuss1~ of Tadpole Iodine .R'saay - • .. • "" 43 

EXPERIMENTAL, •. SERIES I a .. • • •.~ • .. ·<ill· . • ... .. .,.. 45 
, . ,:.. ' \ ' . .

., , D1agrammat1c . l'epresentatlon ot 4•pllenoxy , . 1.·, . ; _.. . . , ··~,; ' ' ,_,, ; ' . ' . ' . . 

'benzoic . acid sex-1es ·~ • 4'!t.· .,.. • • • • • • • 46 



;j. ~·
J~age 

).'reparation ot 4-:nitro diphe:nyl ether - .... 49 
Prepa.rat!6n of 4.;.e.mino diphenyl ether . .,. '..~ • ·: · .. 60·, 

Prep(:!;ration of 4•ayano ·dipheny1 •·;ether ,,-.... ,. ,. ... . 51 

Preparation :of • 4~pheri.oxy benioie acid ··• ··~ ''"" ·· • · · · SB 
. . ,·· . ' .

Prepat-ation of •. ·4•phenoxt:, benzoi() .ac:td_··• ··• ii,t• •{l! ..,ti!> , 53 

Px-epara.tio/J- or. 4»(4~·.,n:ttro phenoxy) ·· · , .. 
. benzoiO: acid ~ -ii- .. _.,.. "" :~ ++ •* ·~ -. -. 64 

PreparatiOl'l , ot . 4-(4/;.n.1 tro . phenoxr) · -· · · · · · •. ,,. 

bem~oie El.cid. -. :•-• - .... ..:. -~·•-! -•; ·"··· •-- -·.•·• ··· · 57 

Preparati9I1• oi' .41111 (4f~nitro phenoxy) · 

. ·benzoie acid·,-.. ·.• ... •-·'"' ·:..-'°'•••., ·.l! .. •~ - • · 58 
Preparation of 4•(4•:~nitro phenoxy) 

' . 

bentoic acid ,-- ,. ~ , ... • . . . ... . ... '"" •116 · ~- 'i•_.- . ~---•• ---~.--•·-... ,.-, .• 82 ~. ' .' ' ; .· ' \ . ' . ' •, .' . ' ' ' .

'
Pr.~p_ars_t~Oil .Of. , 4~(4 ,arn1J~O .. p'.Q.a:noxr.) ·..

Preparation of .. 4-i-.(4l~hyurox, .. phenoxy)·,·,_._
. . ' . . . . . 

....:~ .,. ...-- -~ .. ' .. . ' ·:· . ' 67 



··,·111

:e1~epa.ratlon ·ot · 4.- ts•·.ia•-~a.1--:toa.0•4':•h~O:Y ·· 
phenoxyJ benzoic acta. ;.. · ··.··~ ~, .-: :~ •• ·•\• ·• . 89 

EXPEID!mtTAtj,, $ElRlES.~IJ .~•. ,.. :,.. ... .. •• •··• • ·~ ... ·• 71 

Diag~ru111natic .1't1Pl'&t3$nte.tion ot 4.-.pheno:¢1 · ·· 
· ae~tophenone ,aei,ies .·~ .. ····,-.· ~· .. ~·· ·"· .... .,,.. ·~··• ·• ...... V2 

:erepa.ra.t:to11. •of· 4-.(41.-n:Ltl'O phenox-1) 
acetophenone ~· i~,;-~ .f •· •·• -•~•1~ ·~ ·~ ·• ·• · .. '? '15

llra~~t;on. r>t 4.,11''•a~no p.11.e..'1.o:cy-J 
aeetophenontt ..... · - ij~ •·~ ... ·• • · . ., •~· •·~, .- ··• • ·• ·• '14 

Prapam~;on,~t-4•(4••1cctopheno~) 

lca~ophenon.e·•.,..~.•. ~-- · laiil ·~ ·.··•~·· .·.···~ ,.~ •~ i._ • ··~ -~ Vt'/

Prepara~~on ·o~ 4iw(4",••tietBJ11.:tno. phenox1) 
aoe~ophenone ·-. ··• ·.- .... •• ·• ·.-. ··.1i..··· iiilt ,..,_ ·•· •., • ·•• 78 

P:rrepe.rgt1on · of. 4-.(fl.~benzotl · amino pllenoxy) 
a.oetophenonEJ··.··.~· •.,·~ ,._: ... ·•.~ ., ·.·•.~• ...... ..., .....,..· ·•· .,,.. ·- ·• 80

Prepa.ratioll. i ot 4• ( 41.-hyc1x-oxy phe:nox,) 

Preparation. ot ·.4•(31iS'~d1•1ad.¢•4•'..-hyd.roxv 

phenoxr) a.oetophe~on.e •· ... ., .. ,~ ...• ., .. :~ ., ·°'..-. ·,• -~ :... 83 
.1repara t1~n .ot 4• (~•.,:.s•'~i~iocto-4l~hydroxy 

phenox~) .. •aoetopheµona·· _,~ ... • . .,. .,., ··• • • • .,. - 84 

EXPERI.llLE?fl'At1: SER!E~ :tilt ·~ ., .. ,_ •· • · ... • ·~·. ·.~•· •·~ • 85 



phenoX]}" ac.et1e •. acid'. aeries ...... •~ •~ .•.~. ,~ i ... ,. :.~ 83

Preparation ot 4-.4/-d.tmethox:, 
.. di.phenyl ether ·~·;···~·. ~·- -~ ··-~ ... ·.,..•.·.~-. ·<ii!l. ·• :·, . .-. 

·Prepara.t:ton• ot.:4.-.(4t'~hj'd.l1o~ pheno:ty) 

phenol ..... # ,-. ~,: ~. . .-.: _...i,. • , .• .. -~ • • • 90 

Prepa:i1a.t1on ot·-. 4•(3•.,s•.-d.1~toc10...4•~11~0,,7 

phenoxy) phenol·. " ......... ·~ ,~ ...... · ·~ ••· -.~ • - 91 
P:i,eparation of .4-.4'•(3'j(i1i..ai-.1od.o}•b:ts-. 

t -.~ ·. ',. '. . ·. • ' ? ' . . . ·' ,·•'· "'> ·' \ .. ••.• _-'. . . ·._ ,,-

oxy- acet:to ao3..d. • d:tph$nyl. E!ther .... • .-.·~- .·-~ .- 93 
" - ' ' . - '. _: - ; -., - ., - : ' ., • , '· .: '., '• :' • - ; - • • • ;, ' • • '; • i_ ' • •• _ •· • y ' .,: l : - \ :• ·.,, 

Preparation .or. 4~4t•.(3'•5~·-t11.1.od.o)~bia•: 
; . . ·; ,:· ':· ·..;· ' \ ' ,.,. ,. .•·•... : ·. <.. -~-- -·:.- ' . :.• ..:- . '.., ···_, .,

oxy acet:tc. acid tU .. phanyl J)tµer·-•· .- "' • • .. 95 
, .· --. ' .. _. . ·• ';' •.'. . . .. . . ·, ,,, ' ' . ' - . ' ,· .· . . . . ,. '. . . ' : .\.·,... ,· -~ 

:t,heno:icy-) phenOJcy"·~Co't1c_ s.c1~. t·~,i .~..~;,, • 9'? 
Praparat1on Of_4~(3'•S'-,.di•iod.a•4'~hyd;-o.=.:_r. 

•- , , .;~ .~·.,,••~ •~ • . '· '·. •·.':i :,, '~; '' - - ,•.;.,:,_, I 

phenox,-) phenox., acetic acid - ~· . ..., .. ·~ ---· • ~- 99 
''.. .· . .. - . . , \; ... ' . . ·,-· . ,.. • 1 \ ' , ~.. • . :, .. ' 

phenoXl1' acet1e ac:ld. .... ill>•· .. •· ~-.· ~· .. 102 
• • -, ~• . . ' • , . . • ' • . . , . ' , I • •• ~- • • ' ; ' 

Preparation of .4~eth~y .dipheny-l. ethep ~- .~· ,~ 103 
• ' ,, • .. ,. '; , ·. i ._: . :. '.· . I '.r .. :.- .: ..' .; ' . •l' ., ' .·• '1 .. • ·.' ',: ·>

J?repar.a.ti~~ of 4•hyru:-cx.y ~1.phen-y~ ~~fl~Xi. •.
1
r •~ 104 

Px,epa.ration of. 49'(41-~odo .. pheno,xy) 
' , . ' ) . . · ..,•

phen9xy fl.C~t~c. a¢id ~- -. ... _ - ~. ,~, .... ~: - • 106 
Preparation . or 4 .. _(4•--,~.odo, ph~oxrl . ._ 

' '.•' ::- ·,'!,. •.• •· '; ,. i.



EY..PERIMEim:At1 ,s~$ :ntJ , ...·.;iii;.·. ·· ..- : .,., .,.. ,, '!" .,. ·~· , . ..,_ .. :~ • l.09 

Piagr:amms.tie~ept'esentation ·tt>f 4•:i;,h~no:ey 
pneny:t a..cet1e · s.etrt • ;er1~ Et .... ... · "'·,, . •• · -~.. 110 

Preparation of banzyl ': cya.11:l.4.e , ·. ~ ·, :.;. • • ~· .,, 112 
Preparation of 4~1tro benzyl cyanid.b •(Iii • 114 
J?repare.tl.o:n of4•n:tt:-o phenyl acetic acid • 115 
P1.,epa~~i~n :o#·· 4~iin~ ·l,'heitfl. ucot!.c ae1d. · ,,. 13}7 
Preparation of' 4~a.~o phmirl. a.cet:tc ao1d . ···,!!t 118 

• ' • . I ' •·~ 

Prep~aili9n . o# 4 .... 11~g~ pllen:yl. 
acetic acid -. ·" .. .;. ,- ... ....- • ... ,..;. ... ::• .... -., . . · 120 . : ' . -: ' ....... ' .. , -, 

Pr-epa;rat ion. •of 36·5.~di ... iodo-.4•hycb.'oX1 
. . ,' ' ·f _, ., -.. ,-. .•.. . , ,

, . · phenti a9etic ,acid. .. ·~· , .~ t .. .,. ,- • • Ji. ... ... 122 
; . . · .. .. --,, ' . . ,.' ' . ·, ' . . ' . - . •

Preparation ot 4.,.(4'•nit:-c phenexy). 
l·:· .•. , · ,: : -· _. , . . .. . - . ·. - '. ',; ; •,:-,

phenyl ae~ti~ ac:icl ·,-.·. .... • ... ... • ~.·~ • · - 124 

Preparation of 4•(4'~am:1no pheno~) 
' , : . .' : . _, '. •, .• ,, : . ·_. I·,,· .:, ·· - . • ' ·, , ' ' '

~henyl a.e~tie acid, .......... .. 4!0 ' " .. ·~ . -. -. - ... 126 
Preparation ot 4 ..... (4:~~m!no phen¢xy) .· · 

' ' , , · , ·: : '·, · _ . '·. '<

phenyl a.c~tic ,a61,:L , Iii- "" "' ·• ,!iii .. -. ;;;,,. ..,. . 127 
' - ' __'. , - - ' ,- ; . • - ·,: I r 

1
· i ; ' ,. 1 · l · '. ; · - :

:ere~rat1on. of ~ ;t;l"rh7droxy phenox;ul 
.phenyl .acetic e.c:td . -. .- ~''"' · .. '!" • • • 188 

, ·, ,,., . ',. ' _, . , ·: ' ' ,I : _1 -. \ • , ' .; __ : • ,.,:. , : •. : .'' - ' • ' 

Prepe.ra t ion o:t ( 3" , .$ 1·~a.1~:todo~4'"'hm:tr:ox:, 
' :· ' · . ' .-, ,. ;:-' . .,. ,• ; ., . ' '. ; ,. . '

phenc1cy) . phenyl · scet1e acid. , .. . ·.:. .. ·,i; :,i\- .~ .-· ·... 129 
. ' ' '· ,. . . ' . . . . ' · ' ;" ' \ . . . .. ' ·.,

EXPERIMID1TAL1 . . · SERIES Vt. , ·.··~·· .~ .·.·~ .. ... • . .,. ·~.· ··.'-'· -. • 131 
'. •. . • • /, ' !_ ' \ .• ' • ' :' ' ·-~ ; • ·'· • • ,· • ' • . '. •. ' • • 



Prep~ration q.f 4:'"f/{4'~11:!t~o.pl:l.eu0~7)•-
2,f3~1~1od.o , pl:.ithi.Qi -_ ...... --~ '."' .·.·•~ -:., -. ~-\ ... __ -~ --f!I_ , .. · · 136. 

l?rep~va.tion ot 4•(4• .. aruino phel10;t1)-. 

: ·_._, ~,_,$~cl;~J.ot16, _p~el?-O~ _:·-~ _:~_. ~-- f:,~,~·:~·••~-:"',~-..,_ •, 138 
Jrreparat~on .. ot .~(4'.·-4a.~dn" phenoxy) _ -

I ., .'. ·1 ' • ' -,._, _ ·,•. · • / • • ' 1 , 4 . · \·: ·• i

Pr~pa,ra.t~~ 9:t 4~(4,•~1<.>dp. ph.anoX;Jl, .· 
~- . ! '.. . ' -~ -- _· ·_ . • '., ; ' . . .·.. ,· + ' - ' . ... . ; . ( ·, ' ' ' ·_:, ' ; 

· - :~ /~: :t .;f ->~,; .z:-·~\ :~i~·\• i:'r ., -,~ '. ;,
Prepa:ra.t!on ot 4.., (4*•benio7l: Lntlri.o . ',· ' , (' , , / ' , . :• • '·•.- '· · ~----.-'-· '.' r> l ; ,.' .· . ' ·: . • ( < · ·, ! • • • . ,'. , 

"

;phenoxy)an:Lsoi~r~-• : .. --~ ·-• . .- • ··• ··• • -.. •· .:·;.. ·•; : ·_ ..-·. ·\-.~ -.::"'., :•:••. :•:• :, ,;· :, <· ·,• , ..... .. :,.· ,-: .·_ •' ::;· •I ,') I, :• - \•::,'\}'.:

--- --~--•' ... [ ; ,'. \ / 

'•: ·- . 1 I 

141 

il.42 

143 

J?repara.tion of 4~ni tro tl.uorobariaen.e , .• .... l.45 
': -, , .'~ _ t · • ." • ·• , - ; '. -' - : •. , ' · " . _ • I : ' ._; · . i° : , •; ; } -.• .' ;" ' : • •. ··:• - , ._: . ' ; •. ; l .i" •. • ; , •'. • ,-; ; / : I

Preparation. ?t 4~brom<t an.iso~e --~ _. ,~-.• ;~ -. -~ : 148 

Phrs;o~og1~~ -:~est s ~n 4-.J3~:,:5:'•d.111od.o~, , . · , . • , • - ,., . .·-- ,.· , ·- , .- .- -..- . . . . . . . : 

4».h1droxy phenoxy) phenol ·•· • ._. ~ ;·~ ·-~:,,.- 14'1 
' • - , , , f : , ;. ~• . , • < • : - i .l ,; ' 

Phy.s~o;ogi<;)a~ · ~n . 4•{3~:_,5,:~d.1~1ocio~ , . 
,. • , __ _ _ .' . . , . · ,-:_ , :''. ; _.: t · r .-• ! · ,'., • t' . . , _' , •_ , , • _· • • : .• ;' . , 

· 4,:~hydroxy .phonox:rl, phenoxy · .ae~tfc acid :~ · 148 
: - ' . ·., ••, •. ' - . ( .•· ' i:' - I . i\ ~ -'. , · 1 ; • . ; ·. l , '·: • - \ 

Physiologi~at . t;,e~t s :~ 4,4~- (3'is1~'.~~i~io4~),~ 
• . : .. . -, ' ' ·• . . I • · • ,-. , I ' -_,_ •

bis-oxy acetic a~lc.i di~henyl, flthe1' , :'~ . ..-, ·.-.. 149 



Pb.7s1olog!oat tests on 4~ (5"',5 11111di•1odo 
phenoxy) betnzo1c ac!d. .. .. • .... -+ ........ ~. · .. ..,. -.. .- 150 

150-e. 
lol 



l 

I'.NTRODUOTlON AND BlSTOR:tOAL 

'l?he object of this tnveat1gat1on is. to prepare 
and stµd.y various mono- and d1.-iodo derivatives of subs.ti•·' 
• ' . 

. -.., . '

tuted. diphenyl ethers and the1r 1ntermed1ate compounds • 
. ·., ' . ' '
', , • , ,'. .· ·. .

'P'osltlons 4 and 4* have been studied ~h1etl.7, espetd.ally 
with t.'ef'erence to the difference in sol:ub111tf which ls 
touna. upon changing .the groups in poa!t!on 4• . '!'he differ--

ent aubstanc~s studied. ate, phenoxr aceto~enone; phenoxy· 

banzoic .aoidJ phenoxy phenoxy ace~ic ao;d; phenox-, phenyl. 
glycine l and . pbenoxy- phenyl acetic . acid..: 

The studi'of iodo derivatives ot· diphenyl ether 
has been. · recent~7 greatly stim.ulat~d b't the work of Harring• -

ton and. BE1rget•'-• who proved quite oonc>1tt$1Vel7 that th1-
rox1n, was a tet~•iodo derivative of a subst1tut~~--diphenyl 

ether. Thyroxine» a normal constituent ot the thyroid gland., 

has been the s~bject of much controversy :t.n the. last · twenty 
. tears•_ The work of Harrington and. Barger, however, ··has 
settled. the question as to the constitution of th,-rox1ne, 
although mu01?- ls being done toward stud:ying · 1.ts physiolog1--

cal actlvity. 

Thyroxine 1s classitied as a hormone, a nante gS:ven 
to the compounds Ol:' secretions of certa.1:n. glands. Bayliss . 

and Starling9 named substances of tl;lis kind,. which were 
sec~eted into the blood. and e.rous~d __ other organs to activ• 
!ty, h':)rmones from the Greek word, hormao, meaning :r
arouse. Several of ·these hormones have been isolated and 



their chemical a~ructure detex-m1ned. ·xso1at1ng these hor-
. . 

mones made possible the synthesis of them. 
The main d1tf1c'Ulty :tn isola.t1nga.nd determining 

the chemical constitution of these hormones• is. due to the
. ~- · . . . .. -· , 

ncl.nu.teneas of the qua.nid:t1 p:t'esent in the gland. ThYJ!oxine 
. , . . , , · ' . 

1s a. tine example ot this d.ifficult7 :tn a~ much .a.s aa.~1ng~

ton. 11nd Barge:t'~ obta$rted ~eld$ ot only , Q.j(027 ,percent thy•
, • · ;·, • -,, • _.; •. . , , ' . - . ' · . : _ , · · '. • ' ....' ' : ' ' < . . .. ._, · _ . . ·' . . , - . ·· ·: ·._._;

ronne frOI!l thy,,oi4 glands • . 
. - · . ·. . ·· . , . : . ' . ' . ; :,·,

. KQoher, 1n 1882 recogn:1.Sed. thtlt .the operative re-
. ) ·-,; )· ._· .:. , ' · , • . ,·· , . ' ' \ . , • ; ., _ ·, • • •. ' , ;_ '

movt:1._l of . the th~o3.d gt;>i:~er produced syrnptomSl sim111a:r to 
' ' ; ! . . • ' ; ·-1 .• ., ; ' . • ' .. . ' • ; - • ' . ' ' • • .. . ... j '. '. . ( . ' ' ' ' '

. . 

tho$e of m7Xoed.ewi, w~ch '1as attributed .to thno:td. . d.e• 
f • ' C ' . • :, .~., ,· . • , • . '> ' . • .. p • > ' . ' ' ' · · ' / t ' :, •' • ' •·' ' . •· I 

. ' 

t1c1ency, .. Muwa.1* .. found tbs:~. to inject .an extract . o.f thy•
\ ·, _.. ;,.· ... ... ! . -:. ,,- · .... , ' . . . . • , ·'· _' ; , '· ; ' . . ·. . , 

roxine and late;r., give lt ozwai~y v1as qu:tt;e ;effective . ,in my•

9xed.~ a.nd a.1s.o , :ln .cretinism; which. is a permanent 1nfan-
.i . ' i , :' , ·", • ., ' ; , i'r' ..._ , ; : • • : , . -: • ·. . • ;· :· ' , .. . , ., . • ,

-b.ile cond.it1on .duE; to the d.e,f~et!ve development ot the thy•_;; . : : ;. l i , = ·.. ·• . , - ' - ·. . . - . • • • • . • ·• ·, : . , , , ·• • • . · . .- . , . ·. :-_ : , ,_ ,

. The. ra.vo~able. ef:f'~.ot of. iooin,e thel'a.py pi thyroid 
' ' • • '.' ' , ' ·•t . . : . < > .: I ,, ' ' • - , , ) . ·.'" • ' • . • : ' . ·, • ' : ' , ' • . • . , I . . . , I

diseases .led. Kooh$r _to 1:'.>elieV"e the.~ this .active pl'inc1p1e 
.'' , ., · • • '.,, ; ' • . · • 'c · · · · · - ·, ·, • • · ' • ·v ' · • , , , · J .~ · • · • · , · · -· · •

. · , r- ..... .,,...- , .. _.,.._ .,. '

was associated. with .iodine. tater Ba.umann.8 sh®ed, that 
, ·.\· ,- ·, . 1··;': .- ,- ,: . J· ' , , . ' • , '• ' , ' .·-_- .,_ 1 '. , ) ; • : ·,. , ;\ , ',, ,~ : , .- j \: ., ' ; : :, ; ·; ,,:· _! ' • 

1~1ne was a.normal eonstit;uent of the thyrpid glan<J.. Bau-
. , · , • , . . . .. \ ., . p ' . .. , . ' S ·•. ' · · . I,·' , .. ' '

ina.nn useq. _ten. peroantsu:l.f:uri~ acid to hydrolyse the gland 
;· / 'I, • · / -,, • ,' : ': .·,.. • , . , · , , . · ·,, ·, I. , . • > , '. ., , · : • 

hrid _from!l.t ?bt~ineda brownish subste.n~e _)Vhichconte.ined 
tour to. ten percent iodine and ·posseaaed some physiological .. . ' ~. . ' . . ' . . ·. . . : '

properties• IJ!h1s. substance, however,: was regarded s.s 1m-. 
; • , _. <.• _\ .- '. ' ... ' . " ·' ' ', . • ' ·. •:· i ·,·, : - • .·: .. " 

, pure th~oxine., rater, it was shown that .his ·.results wera 
o • ,· . \ . . ·. ' • ~- , . I. < . ' ." > • ' ' . I . . . • •

d.ue. to th.e . strong hfdrol:vz1ng 'a.gent . which · he . had used. 
1t~ndal1., at the Mayo Olinio was the fi_rst to isolate 



thyroxine 1n a pure oonditionj ·which .. he did. b~ using a 

milder hydrolyzing .agent than that ot Baurn.em1- · Kend.a.11 

used five percent sodium hydroxia~ solution a.nd then con• 
tinued the . hydro1~;s Viith be.cyta ~his hydJio;ys113 and 

that tact that _ the sodium ,_.salt , of ~h1?Jox1na waa .so.iuble 
111 , water . ma.de possible . his suaoesr;r. Kendall gave the 

' ... ' : . . 

name Thyroxine · to . 'this · product as he ~s. o~ the,., opinion 
I . ·• • , " ' • • • • • ·• • • •• • 

. . 

that the o~pound.Wfla•a.n oxlndole derivative~ The cry• 
• I • I•• J ! . ; 

stall1ne compouna·.:wh1oh . he isolated contained. , .at."tty five , . 
, ' . . •. '.' ' ' • ' • ' , •. , ,J: •• ' .·. ' ' • · . •

p·erc~nt iodine . a~ was ,~eey ·pcys1olog1ca.lly active·• · Halt-.. . .
~ver, the method py, whi.oh he obta1ned ,.th1s . produet· was ·. very 

, ., ' . ,· · , .. . , . . -.. ·, ---',. :. ,, . ' . ' . 

aostl7 and the yiel.ds v.er-, s~11, onl'J· 0.0011 percent+ 
He ·obtained .on1y· thl.~ty'. tl.tree grams or thyroxine from three 

tons or fresh .glan:ds • . _ Because. or the gre.at possibilities ·· 

of benefiting humanity,Kendall~~methodo~ prooed.wewas 

taken up eonnnercially by Squ!bb•s and Sonsit 
Kendall' at this .time proceeded to _study ·the chemi• 

cal . activity and. constituti~n. of. thyroxix:i,e. · •. In 1919 he · 

published a. pape:t' wherein he gave the emp1r'1cal ·fornrula 
' • ' ' ' • • • ! ' ••• • ' ~.: .- • • • • • : • • • • ; • • • , , ; ': ' ' . ' '

for .thyroxine _as _ 0;:1.H1oO;sNia• He e.lso assigned ,to it the ·. 

following stvnctural formulat 
H.., I 

' </ Ii It '.
1tt=0A °"c== o ___;_a--o~oooH 

·1. I. I ' ·.HR. .
HI=O 'O . ' 0

'o~"-N/~o 
I I
H , H
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Otfbeztberg8 a.t this time _ claimed to have . synthesized the 
e.!'orement.loned. compound.. His synthesis, according to ten• 
.da.11, proved, that the $'li~etural t 9rmu.la. which he assigned 

t~ thyroxine ws.s correct• · However1 no experimental .. eviclenoe 

waJi ever offered to eubstant!ate ··Os.terbers•s .. claims J so-? 

as a :Peault ot the work whio:n . Harrington and Barge:r- did; . 
• ·· . • , . · :1 ' . ' .. . . . , . - ' .

Kendall later wlthc1.rew kis elaim~. I£ .. one compe.:N~s ·Kendall's 
to.mµla with . the corrected ;:for.mul~ ., ror th~ox1ne he w1:ti 

' ' , , . . .

notietlthat it is folll:' ca.rl:)on atoms., one h'1drogena.to:m., 
C , . • ' . • . ' ' . . • . 0 • . • 

one o.xrgen 11to.m and. one iodine atOlll ah;o:rt ot th~ a<)cepted. 
,;_ . , ,' • ·, 1 

In l.924, .two .Ens:tish .~iochemi.si;.~,Ha~ington and 

Barger~, ~dertook ~he t~.sk . of iieterm!ning the .atructure 
. . . .• , ' ·· . •; .· ··:, ·_ - . , ... ., ' , ,, ,· . - ·. , · ' . ·.. . , 

of . -thyroxine~ .. In 19211 they :pubiished the rettults ot their 
' ... . ·..:.. '- ·-..:.., -..:,..:·;,.__ __..,, ~·•· . ,- >,.'.·.' .... ·. •-.-~· - .,.... Joi ' ' 

work .in the . Biochemical Jotlt"na.1~; , i:Ehere oan be no question 

asr.to . the. accuracy or the:t?i: results td.nce .. they determined 
' -,,_., -:, ' ·, ·: .. - ·a' .· ·· . . • \ 1 : \ '. . '·.'., .,,.: . . .., ; . . . '/. 

the struettil'e of thyroxine both by degradation e.nd by $yn• . .. . ·,. · , , .. · • · ' :•. ; . ' ' ·.•· ·, .

thesis. 'l?he. followipg . t'OXi'.nlUla ,waaa submitted.a 

"I" . l: 
,+. . .. . . lt It 

HO.o .. · ·. . · .. ··•·-o;..;O•. : .·.· .. ·· .·-a..:.a-o.·..:'· 0·····011· I I .

X ·• · I . H N'Ra

As may be seen{· the , above . ¢ompound 1s a tetra.•iodo deriva-
tive· ot ·a. ' substituted diphenyl eth~r.' 

A brief· schema for the•''.p:reparat1on' o:r th~oxine 
is given as follows•··. 



. ' '

:C •. .. . ··. . I 

CB~O Q;{)-p~"~Q!t~",Qt~µCll
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· · .· :t <)=o · 1 x · ,c=o 

• . I 

:Oelia 9sH, 

· iI · ··· t ILH · . I ' · . . . . 3: ·.. . R lt .. 
.H.O~o-.·•·· ·: : . -~-·e·.•.. · . · · · . . (;-o·.·.•.-,~oQR---.1,0.·Q· ... : . .. ·. -o--o·.·~-.·.· . . · . ·· ... o-.o .. '.•o .. o. on •; . . '\ • . . . ' . .' . ·. •. : • . . I 1 . • . . . .. ' . . ·. . . . . .. • . . . •. 1 · I · I . . 

. ·.· '--- . · · B NH .. .· . . · .\ ._,< .H NHa. ' . I ' ·, ; . ;.t i . . . i . ; O=:() ' : ' ' i . .. . ' I · . : ' ·.. . . .· .. ·. 
I 

.. falt,f 

The object ot this .tnvestigation was not to . syn .. 
' ' • • • '<.··, . .'' • • ' ·· .·: . ·; • · , , ' , .. , _,. _ :· :· ._ • . ,.· • • · , • ' ' ·. ' ' : · . ' • 

· thesize th1roxin19, but x-~th!3~ to prepare daXtivatives of 
. the, 4 .. (3t.s•~:1.~1~01· 41:•hidlJo~ pheno~J phenyl radical, 

•. ; ' .I·.' ' ' . . ·. . . . '. I • : • • •• • •• : \_ ·." ' : ' " : , ' ·. · ! ' . ' : ' '-. '.· • ;' . '. . . ' " . " ,

Qonoerning the . iod.¢ . derivative . ot diphenyl ether .. .. 
, ,: , .,: , ... -, . ' ' • . ·- . . ,"'-°• , . ,, : ' f-· ', • ', . ' · ' , ,. ,,. ,.

there wep$ . on.ly .~ .. f'<WI kn.own .until the work of: . Brewstex- and. '. . . ' .. ' .. ' . ' . . . . ' . . ' . ' ~. . . . . . ' .

· was publiShed in 1934 • . Thef prepared tbx'ee of the . · 
. ' . . ' ? 1 , . ., _ . . . ' ·- • ·• 

' • • , .,,. ; j -~ j ' ' 

1ttono- .and :f'ive ot the di~lodo deriva.tivea, but they did 
' . ,_ . ·• , ·. :. ,_.. ' · · . .·' , - . '

not have ahi . of. the 1od.1nea . ,in the. 3•5<NI . positions .. · The . 
· pJ~it~ons em&1a1~~cl b:y the!'l .Vfere the . 2, B-4•, ··4~4i~~ and 
2;4•~, In BreV{ster and Strain~s .. work the positions occupisci .. " ' . . . ' ·,' ; . ' . . . . : . . . . ·. ; ' ' .~ . .

; \ :· , i·t .! . } . , , • . ; . . . , _. , ! . ,= ; .• :· - ;• ,

other than by the iod.in.8 were chi~fly . 1?41i! .and 4• •· , . Tru1y used 
• . • • ' ; ' • , ,• •~ I ' ' • , • , " ! ; • ·. • , -' •' 

· nitro and and.no groups 1n . th~se positions. . l:n this inv~s-
tigatip~ ·the ·only pos1~1o~ ~ce~p:ted ot~er than--by lodine 

~. ' • • ; . ' ' • • ,,. • • • ' ' ·• •• > • •

were 4• ·and 4if~•• . The .g2:'C>U.p_s 1n position 4• .. jte,reJ :.-,COQli J:: . 
'' • . · · .. · . , ·. .• . . : ' ', : ·. . ' ; . . ' , • .· ' . ; • . . . ' . . ,, . ·.·· / ! . . • . .. ·. -:~09:a.,;,, -p~, .. c~O!IJ ,-oc:a,--o.?~B.t_~d ~NRCR~OOOH, . .. -.~ position 

· 41' th~;~ ·· was .. e1th~r nitro, · amino, · aeete.mino» hydr~xyl or 
' . '·. ·, .. ' ' ' ' . ·, -~- .. . . .- . .. . ' . .· . ' ' ' . . . '

methoxy groups, 

· D!phenyl ether has been known for nearly a century;. 
' . ' . ' ' ' , . , .· . , '



It was first 1 .prepared in·.:1845> by .Ett11n.g and. S~e1lb.ouse~i0

by destructive d.1st11J.e.t:ton ot coppe11 bensoate., · . Tan fee.l's 

later List and J:Anipr1chtl~· :t.~o1e:bed. a aub~tan.ea front ther 
' . '

clestvuetlve d:t.st11la.t1on ·ot dQpper benzoa.te wh1eh . bha:1 • · 
'. - . .

~m~d. phenyl oxide.. '?ha p:ropert.ies ot dipl1.en7l ethe~ ,,ere 
tirst s.tudied in deta11 ·tn '1870 by Hoftme1l$terf~.,. tthopre~ 
' ·•. : : ,' . . • . . . . . ·• . ·. . : · ' . ' . . -•: ' '• . ', ' ~-. . . . . :· . . ....

pared itby the aet1on ofbenzene .diazo .sulfate en phenol.i · 
. ., ' ' •, -· .. ,, ' , . , , . : ' ·•,' . ; ' ' '- ··.

Since ~hfJnone of the~uccesstul methods of preparing dl• 
:. , ': i . ' .•·. . ' , , .' . • ' • ' ' • 

phen,yl ethe:ri its ' thetrea.ting ,of sod.iutn :Phe~ols.t~ with ohioro 
... .. _· ' ' . ' ... ,. , ,, ' ' ' ' . . .' ·.· ,. . .. ' . "· ·,.. . ' ' ·, : ' . . '· . . .. 

benzena, fhis w~s fir~t aedr>mp11ahed., PY·•Ma1kp~rtf <, ~ 1873. 
; · ·:• '.• ·.· • . ·.... , .. ,, '· . ., •., . . • • ' , • l. ' .· ·:, ; : i .. i I •

'.Many ,de:tti vat1v~s Of' diphenyl e.ther btive· .been prepa.re_d, both
. ; .- ' .- -. , : ; ' • '• ' .. _, ... ' .; . .: ,··, ._; : .. ,: :· '' • ', ·' : _; .. . ' : :· , ·_: ... .... .. ._ '

f~om direot, subatitutH.on on pheno1 and. ho1n fusion of sub.;.•

;h1tt,ten ~e?i()).; ~nd lllllO;en of be~~$·: ,n~~• 
was the £',iret . to use, coppe:i, eata.).yst ln t~s tn,er ~eaetlon:, 

• • ., . • • . ·- '. • . • - · . :. •· • • ' ' . . . • - ~ • . . . . . . ' J 

He.J- .~epQl"ts_ that . Jn the P3:'~~ara~1on ot <11p_l-if3n~~ -~ther ;ft'oin . 

phenol and bro~c, benze11e1 ·bhe yield inoreai.&ed. from o.~ 
I •, • ·. ' '. ! , .· , . , :· , " , ' .. . , ' .. I . ' ., "

' . 

percent .tc, eighty seven pereent ,vhen ¢oppett ·we.s used.·• 
Qook Qnc1 his !lOW~tkers?ii, prepal'~$1,~(llpb.en71 

' . •- . . . .. ' . . . .. . . . ' -· . . .. . . . .. " . . .- ..... '- . . '

et.her c1er1~tives, _,1nclud1n~ nitro~meth71 _ pb.eny1 :ethers• 
tol:yl . e.~ bromotol.yl. ether~,: and. mono-.nitro ph~nyl f3ther$• 
l,!a1hle1•, . $abatier'-7 , .. and other French chemists made a 
:tud7 of the n1tl'ltt1~ produ;ts pf tiiphen11 ~the7:'. · irheir . 
~~X'k . includ~' t~ ~ed~ci~ Of th~ rdt;<i ~r®P to the and.no 

., ·, . . ! . . • ; ' ' 

' ., . ' ,' , . ' ' .,

In England, $carborough s.nd. ~is coworkf)rs~8·:. liil.\fE3' pfepa:oed 
~n7 nitro derivatives of d:tph~yl ether as ':well _e.s s9.~e 
methoxy and.methyl derivatiV.~ft:• - In Ame?'ioo. liaiford ·and

' ' '



ooibJrti~ have worked on Slniuo del:'ivat.lvee of' ciipheny1 ether 
, _ . . ' ' .. ' , ,

a~ lntel'?lled:tates for djes, Ola:rk$Otl a~ G<:>rnbergll have . 
also p:r-epa.red. . some .iod.o d1plienyl ethers. suter8 ·~• e.nd hi$ 
e.ssoeiatee ha.ye ear~iecl on ~onsiderab~e work on pheno~ 

'sul.fon1.c . a.ctds. tind..Other deri~tlves ot ~!phenyl ether. 
·. ne.ter~nee. t.o. his w.Ol'tk will be llll\de laterc., 

, · · .. At the . presen~ , t~e ,dipb.~nyl ~tp.er ~nd.cliph~nyl 

etb.e~ :de3:;~t1>7es ttl'e be,eµig st~died in Engl~tJ.d,. Germant, 
a,nd. America• !Che use. of diJ?henJ1 ~her as a. heat t,:,a.nsf$r 
agent 1.s being !nveatiga.ted; BQme : derivatives of d1phenyi. 

, . ' . : ,. ' . ,. ... .. _' . , .. ' ; - , . . . ·, .

ether ~ve 1:)een .patented. for, use a;s bactericides a.nd a.s 
!nterne.1 disinf~cta.ntssaB; suter8• bas. studied. the . 

e:ne.eethetic prop1$rt1es . of' d!phen:rl . ether derivatives, 

sevel?Ell ph7siological teats otthe 1od.o compound:! 
• , . , ' •. ,. . " ,. • j , ' • 

made .:l.n .this 11.lvestigation na.ve •been. performed~ Both the 

results and the prooeclure used in making these testit.are 
- > . " ' • , . • ' ' .. . '

o.isouaaedonpages 43 and 14'7. 
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The comp~s .s~tl:l.esised _~ this w~rk are 
d1v--lded. into tive sroupa ox, series. They .araJ 

1.) -4-Phenoxs- Benz?ic .· A~1d Se:r:-1es. J?os1t1on 4.- is occupied. 
by·a carbox.yl g~oup. 

SJ .4•Phenox,- Aeetoph~none Seri_as. · Position 4• is oocupled. 
by an aceto group~ 

3) 4~PhenOX, Pherioxy_ A~et1<i 'li,'-lid 'ser1e~, -Position 4~ is 
, ,

occupied by an _ oxya.cat;o ao:;d groul?! _ 
4) 4•Pheno~ Phen7l. Acetic Acid ~e~~es. Pos1t:ton 4• is 

ooeup1ed_by an aoetlc ·aeid g:t'OU~• 

5) 4•Phenoxy Phenyl. Glyoine Seri~~• Position 4 .. 1s 
occupied by a •NROB~OOOB group, 

Ea.oh of these series will _be' diachssed ·. saP8-~telr 
'and ;the 'compounds ' synthesizeci wi~l, be· listed· as ·above. 

Preoeding eaohdi~cuss1ott isgiven S:graph;c · 
representation. 0£ the reactions for each aeries. 
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·4-Hydrox,- benzo1o aci<:1, !a tound !n .. nat~e in. unripEJ 

' catalpa ' plants ' along with: protoeateehuic It is 
also found in pollen · artd petal of the· Gundilla Vobusta nut •15• . ' ... ., ' ' . ,, , . .... .. .. . .., .· ' , . .. . . . • ' "

' '

Small .ciua.:nt1t1es .of4.,.hyc:troxy _benfto~o .a.c1d a.refound ·1n 
the urine of hox-sea63 and doga~fri,~6 • It 1s interesting . •' . , • ' •. .. : . . . 

to note that, ma.1:3-1 ·eater~ of 4-,.hydro~ b,enzoie 'acid have 
1:,een ·patented .~oruse .as ~ntisept!cs and :f'otttheir ·ge'.rimic1-
. &i · properties• . 

. Jle1ma~.ana~;e~"7 w~re .~mong.the first to .repOi't 
the synthesis ot4~hyd.roxy .henzoie 'aeid, : They used. ea.rbmn . . ' ·- ·'.' . , ·· :· .. .. . -, . •, . .. , -· .. . .· . . . ' '

tetrachlor1d$ with pheno; and., pota~aium hyd.l'.'oxide, Obtain.'"·

i:ng a ~xture .of the.8,;.h-ydro~benzo:'i.c.acld and the 4~ 
hydroxy benzoic a.e1d, In this reactie>n more of the 4~ com• 

. .. .. ·. / 

pound is formed• Ko:m~r!&~thes~ted .4~hydroxy benzoio ' 
e.cid 'by melting 41\1i1od.~'. .benzo:t6 acid. viith potassi'tlln hydroxide-. 

. . , . , .• . . ' ' . ' ., ' . . . .. . .. - . • ·· ., ' :~- ' . ' . . .

B~mnarint!J~ 'and Bartb.89 '\ree.ted 'tyrosine wit~ potassium 
hydroxide and. obtaii:ied. 4•11tdroxybenzoio .ne:Ld along with 
many other pr~ducts, . Harringtol'l ,:~n.d. Bargerl'itound :1~h~roxy 
,benzo1~ aoid to 'be oti.e" of:_ the degi,adatio~ prcdtictu ot thr-
roifue~.. Treating. vet;exin1·hoinov~texin54• ··seietell~r1n8tr• 
and ·e$.rt~m1n8.,·w1th an alka.1:1. ~olu~ion gave 4"-h;tdroxy 
be~o:te ·acid ·a~ ·one '' of; ·the products.· 



' . 

benzene and co1:1ple thie with phenol, thus prepa.r:tng 4 ... n1tro 
d\phenyl ether!' 

The 4-n!tt.to ~phenyl ether was then reduced. to the · 
a.mi.no d:1.phenyl ether. This reduction wat:t a.oe0l'lipl1shed in . . ' 

' . .

two ways, Both met~oda ga.ve good. yields and. '1118 applicable 

to ·large . quantit1ea. Howe>ver., by the use of .. ~ta.lyt!o 
hydrogen, results wer~. obtained. that averaged between 90 
and 100 percent y:telda1 gi~ing a p:tto~uot wh:t.ch required. 
only a l.ittla pur1:t'1ce.tion, 4•N1tro diphen~l ether reduces 
ve-ry easily and quickly in large quantities .. 

It is . interesting . to note at this time tlll:tt when • 
. . . ' . .

a. carboxy grouping 1s placed in .the 4• position of the other 
benzen$ ring,. that the compound. did not reduce .so easi1y. 
There ea.n be .no .question that the influence of the -coon 
grouping is veey apparent in retarding this reduction. 

The 4-a.min.o ~phen-y-1 ether was then d.intotized. and 
a n1 tr11e formed. 'rhe yield on th1s was not VOr!'S' ~gh, 

being around . 35 to 40 p~cent.- although the .hrdrol;1sis of 

this nitt-ile gave Ve"f:"9' satiafa.ctort reaults, This die.zo-
tizat1on was aco<:>111pliahed by $8.ndm,~w:s reaction uaing 

cuprous chloride. 



OuON 
'.NaNO~ 

HaO 
) 

3.g 

The n!,tration of the 4•ee.rboxy c,U.phenyl. ather was 
~ccomplished by methods which differ, from 'µhe customary 

. . • 't. . ·, . • ' .. -~ . ' ; -, ' • : .. \: . ' '. ··, ':

' . . . . . . , . ' : 

.are small and the .px-od.uet J:1equ1:r~ a great deal · of I)Ul:'1-.' '·'' ' -,. •( ;.. '. ' ""/ ~\! : ·, ,. ,·,; •, . . . . ... . '. >_:, 

tication. · Th~t the -NO• ~ouping goes to the 4'• . position 
,. ·•; . -~: -- · I ' . I , _.' ., ' · ;,-::./• , -- . , , - · , , , ·. . . . <

is :pt>o~en bt the· syn.thesis of 4,. (·4••:nltro pheno:1t1f benzoi&) . ., . : : . _ . , -: . . ,. · ' ' . . ·• . ;. 

acid• U$ing ot~~r .. methods~ 
" '

coul.d·be. prepared in amueh simpler manner by the follow-... . . .' ,• ' . -·- .··. . . -'. 

ing xseactionl 

, '!his procedure was tried many times, using different . -, . ' . ." .. . . 
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proportions as we11 a~ many diff~rent . ca~+rsts,, however • . 
no sat1sfaetoi,y reSl.llts were obtain.ad. .. 

To obtain 4•(4'•nitro phenoxy) 'ben~o:tc acid ,vhich 
' ' 

was . the st~rting com.pound . of the further 0_~~~hesis, .two 
. suceessf~ methods were used and the above synthesis was 
d.isce.l"ded..

sut~r and .Obe:rg,ia method~• ot ¢epar1ng 4•(4•-n1tro 
-phenox,) benzo:1.c . ac_id ·was .accomplished by .using 4•hyd.rOX1 

·• < t. , ' , · I ·; , . > - - '

This procedure gave a fair 'Yield of the desired · · · 
. '. ; ' ' . . . . .

product. H0wever, . it was not as ef'tio:tent as other method.a 
: . . ' "

a.nd was discarded 1n favor qf the method of Brewster,. 
. , · ' ' , . . .. ' ' ,' 1 • ,· 

Rarick and Daitis.e 
The use . of 4-nitro t1u.orobenze~e8 _a.nd. 4-h~oxy .. 

ben;;oic aaid. gave the ·product in one st.~p., g1'CJ'lng a ve'l!'1 
• · ;,1 , , < I ' ' • . '.- ,I . _, . , , . ~. ,_ : , , _ · . , . ; . _

high J'i~ld e.nd. a .product requir1ng ·veey·1:1ttle purifica• 
' • . . ' . : ' ' . ' : , . . .

tion. 
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·. '

The above reaetion' ·mad.$ possible · the preparation 
' ' . · . . ' ' ' · , , . .. ; -• , . : . -• ' ·- .· . 

of . s. la.r~et' amount of 4•(41;.nitro plieno~f· berizoi~ ~~id.i 
"Wb.:lehw~i! · then converted into the amine. · 

The reduction of' . the n1tro to th$ a.mine g~up1ng

'WS.$ a.ceompl:tshed by the .•·U$$ of cat~l-ytic hydrogen. RdWever. 
~: ·. -. . . . .' ' ' . . ' . ' . ·-·' · 

'1:ill[~· :r;,edu~tion wa,s t~~}llC>et ·~1ff;~1:!~~ ':>f' . . ~i~· red.u,¢tions 
. t#tttemp'f?et°!-, · It :vtas ab·aoluteiy neceesart that the 4•~4••n1tro 
phtmoxr ), bentoio acid ba of the . -rij-cy hlgb.EJst p~ity. irhis 

.. produot also being , only s11gh~ly ·~olu'ble·.•ttr ~l!oho1 ma.de · 
it necessary to kt"?ep the solutlor.i.. warmed a.t 'all times dur~ 

. . .. . . . 

tns the reduction• · ~h& amine w11; also .aep:ira:tG.out: trcm 
.· th~ al.oob,6~· ·aol~tion' upon' ~QOli~- · 

~tom tlie 4•(41'~amino ph(311.oxy) .banzo1c.· acid three 
. products were i:ne.de: .

/1 . I . ·• , · . · . OR . ·· .··•.·. ·o··· ·.· .· ·•·
9Ui!-C•N~ 0.,o.,, . · •·• · . • . COf)ll 
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f':rom heptana or hot w~ter. It is a whit,. c17ste.li1ne pro-
duct me1t1ng a.t 193°0; 

· Frt:m1 the 4•(4*-hydroxy _phenoxy) _ benzoic acid. it 
was necessary to prepare 4•(3',51-d:t-lodo-4:'~pllenoxy) 
·benzoic acid . which was accomplished. by the 1od~t1on with 

· · . . iodine; : potas$iµm ,iodide. ·and, rumnpn1um hydroxide. This 
• ,• ,- ··' ; ' ' • . ' • ',, 1 

di-iodo compcruncf 1~ a white · crystalline f!UbstancEf Which 

me:tts . viith decomposition at 222 to 225°0. 

I 

H6·•~.- · .. ······. ·.· .. ..:o .. .... ·. OOOH HO 0-o~ (----:"\. COOR 
'y_/ '\.;_/ 2Ia ·· . ~ - · ._·t___/ 



fl .· . . o;o··,,::: ·· .,
0Hfi..0" •··. •. -~

Th~ ~tar~ing compound 1n this series 1s . 4-hydl:toX7 
acetopb.enone,,:. a).so·. called 4•acetop~enot1 4--aeetyl.1)11tno1 

and., w.ethyl-.4--hyc'i:roxy pheny1 ketone; · · Xt oecu.ra . tn ''.riatur~< 
. ; , ' ' '" . . . ., .. -· . . ' -, ..

J.ni~p111t,' ·~· substance· 'Wh1e11 is . found iii l.eave1.,.istems and.. 
'i . . ' • . . ·.. .. ' • . ' sef ~11 <>f Pat,s1ej. I"'. ~a #rat 1solM;¢ by !,ind~m•• 

btit 'Wa~ · rtot. iden~trie'd' Ul'lt11 .A.~G:~··Perkin~•- d&cpniposed 
(· ' .. - ' ' ' ··; ' ' ' ; 

·-·-·-, . : . _,_ '

the glu.qoside_. ~piin, .. s,na, obtained. among man7 other pro• . , .. '·-· ., ·-;.·; . ' .. -..- -. _• . . - _ :· ·. ,. . . . •• ,• • .. ,. ; . , , .. . · '- ' . 

dµets . ph~o:vog:tu~inol and. 4--,h{dro~ aoetophenone , · · 4•H,uroxy 
!e:c~t~~eJcin~· ~s ·El:L~o bee~ . ;~~~~red b; Pe~·ldns~'C who obtained 

, . . - ·, >·:,:; · · .; . ".. :. ' ·· . , .,. ,_. -_.._ ,\ :: ,:_.. - · · .: .. ' .,•· ·, .. . ,. .· ·· • r ·· ·. , " · ·· ·-· • ·· • •

l'b'by_h~at1ng.·,ttte~tjl with alc<>hc,11~ · potas,s:tm hyclroxide.· 
~a~et• 0 b7 the -~~i17~i~ ~t p1~~in~ ~~~ained a \ m1sll , 

• ., ' . . . 1 ' .. .' '

quant1tf , ot 4-h~rOXN' ac~~op):lenone• 10.ingelft pre!)El:tted 
this . compound by thedia2:otizat1on, of ,4 ... am1no ·acetophenone 11

Nenehi and $toeb~r~f :used pheµ,o:t.~ ~eet7l and. f err!c oblorid.a 
. - ' • . • . - . • . - , ' ., ·, , · • ,' ·. -,•,. ·,.;' ' ' • . • t'

in carbon disulfide solution· 'to ... p_r,epa.re : 4~h~OX1 ~oeto~ 
• • . • ,• • ;· ; . \ • I ' 

pheno:ne• .He.nrar(l""· aubstitute,q. zinc . chlorl.d$ to:v the ferrie . . . . ,. · . ' ' . . . . ,• . . .· . -

chlorid$, in . the ~\love re'lqtion and obtat ned 4:~hydroxy aceto-. ' ' .. , ' . ., . ,_• ' ' ' ' ' ' · . ' . .

phenoJ.?,e, .. vtbiie Micl'lal and :Palme~88 used acetic . acid ... in .
•·, . ,. . ·:; . !, ' . < . . • • -.•· ' ;

place of acetyl chloricle. 
, '', :. . , ' ' . '· '. . ·,. '; · · :· ' ,. : ·\

•.4-H-ydroxy acetophenone . was chosen tor 'several rea. ... . . . ' ., ' . . ,· -. ·. ' ·, ' .., 

sons. Th' · 9~fgi1?-9-l . pla11 ,was to . ba"\te the aoety1 group as

a starting point., so .that the hydrogen cyanide could be 
,. . . ' ' ',· .;; ,· . . ' .., ' . , . ' . ' .

added and by subtsequent hydrolysis produoe . a carboxyl 



group •. The -:1,resence _of . a ca~boxy-1 g~oup, ,would bavEr,made: 
:possible an_aq,ueous so1ut1on or the compound ·1:ry mald.ng its 
,:sodium s~lt •. . . The .~q.qit.lon of'•b.7drogen : cyap.ida; would. have 

• 1, , ' ' · -_- -.- . . . - _ . ' 

. .

ta.ining an ·a·asJ)11etl'ical-. ca.:rbon :·a.t01n~ Hcweve>',·-:all atter,.iptp 
to .. ~d.d .hyd.ro~yanic acid to --~h~/ ketone, •were -tmsuecessfui; 

/!.~he, first :step .• in :th!szse;a!e~ .was ;:the·:·synth(ud.s· ·:. 

· of: 4~14~tn1t:ro ph~no2t1) acetophenon~, .whf~·-• -~<i J,een iP1'8-' 

parad •. prev:Lo~s11· .. i~ 1927 ·.b1f ,. :P~ltbey1 .• ··B~ckl g~teri~· :arid1

. ~sc:l~rf~r~.-8 ,:- e.nd. e.'lso ~1. sut e~ e.~d 9b~rg, 9 '~ · ;$~te; .. ,µaed 
4~n1tro :diphet+yl . -&the,r•:.alUlllinwn: chloride : a~q. · a·:1tftyl-; cb.lor!d.e. 

: I , • : •\ _- •• __ -: \ -' .• •· .. · • .-• . :_· .:· , , ~ , -., ~-~ _ -.; _.' • • , \ ' ·.~ 

BriefJ.J ·the,fr ,proced.u:t'e, is >a.s tollovtfJI To ;._ a. sol-q.tion , of .. 
, :·. ' . ·. _- . : ' . .:.·· ' _l' ·. ' ' '. '~ ' _:: ·.• '' ': ' ': ' ·. ,: . " ·.. __ ·. ' '<i ' 

10~8. grams ,··ct"'.4~nitro diphenyl et3:1er 10.05-mole1l : al1c1. ,. : 
1$;3 grams '(O;l}molel : ·of ; anhydrous e.l'Ulllinum Qhlo:t'ide 1n .>, ,

, . ; . . . . . -:-~-. '. . ' , ·-· . . . . . . ·• . . .

one .hunth-ed·. cc. · of· ,carbon ,d!sultid.e ,V(aa .a.dcJe,d iduring!tthe 
•• • • : < .. • • .· • .- •. -.- ·. ' ' ~ --. -_: __ : ·, \ • • • : ' • ' • • ..

ite~· •. _m1nutes,- .-t1ve _grams ... {o.~06 m.<?J..eJ. of ,·e.c~rbyl· :·ch1or1~~• 
After , ret1Wting . to:c- fiftee~, minutes, _'b~e-.. t!QlVent\ :;w~·s,::pe• ,:.

·moved •bi\ distillation-~d the:•_.residue ·heated f .olt~l:t·-~~-· 
' .. ·::. .. . '. :,;.·_- _. _ , _·._• •- .. . ... . ·, ·,.-. . ·, - _- . '

. .

).qng¢~,_ on th•·ste~ l>~th.~'.. ··,W~ter was .. ~ded.·._a.nii._ .th,e ;·~¢uot 
O~LJta:J.:Liied ~J.'ont n!netr r~v~ , per~ent iat~:il. ~1~()11oj_ l, , iJ1M, , · 

' ,I• . . . . , ; • ·. :' ; • -: •-;· , • • ., . }·_, . . • ., •

, •·: . · . ' .:, :,- , 

yield, was ·se.ven g:r;-emsf •.f1tty ,t1ve. pere.ep.t. f.ot. thf;l· t1ie,9ret1~ .. { 
,: ' ·, _ ,· _ . -- .. • • ' ' ' , .· • • ; , _j • ,' .'" '; .' 

ca.1 .. ot_Et c,ol.orl~ser p1'od.uct .melting· at-. 80fQ ,~ ·., ·ll!lr~ck; .·B~ews1ier,

and Da1n~u prepav~ :t1u~ ~OJ'ApC)Utlt\ b;r t~e ~se .of. 4•h1drOrj' . . : .. . .- . ,, ; . .. . \ ; '· . ' -.· . \ ·. ' : . ·. . ' . ' ' . . 

aeetophenone anq.. 4•n1-tiro· flll.orobenzen~. : -rheir ._proeed:UX-EL •.,...;
1 _· • ' . . . .• / ·, ' • • . •• • . •

_gav~•, .a high it~ld Qf 4 ... (4, .. ~1tro, pheno~l .: fl.catopheno,;ie _,: ·

which . req~~es . ve,_cy. little · . 4-Hydrpxy aceto-



phenon(f and 4-.nttro fluoroben;ene vf~re l1eated.. together , 
to~ .;two hours . at lG090; Th~ so:t:uti~ is steam distilled: 

: ·,,;'", ~-. ' ' ' ! . (~ ' ; .. 

to .rem.ovetM excess 4'"1rl.tro .t1:u.oroben.zene. lt was then . . ."' · . .. . . . . . . . ' ' . ' . . . ' ' . ' . . .~- .,. . . ' . . ; . : . . . '.

rllteved w1·d.1e. hot and th~ 4"'"{4l~nitro phenoxy) acetophe11one . . . · . ·,. .. . . . '
~·- . ' . ' 

~~parates out a.s a white ma,ss,;' Afte» . p~1fying ·tx-om. n4nety 
five percent ethyl · a1coho11, the compound melts at e1°o. --

-· • - . . . . : ; : . : · . . '_ .. ' ' ' ; . ' • · . . ; 

fhe yield was ninetynto ninety five peroent o.f the theoret1-
, .' , . ._w : 4 • ' . • •- !:', '. • • , . . -; . . ; • .... , , . · . , ,. • '

cali Q.uantities up .to five tenths. ot a moie inS:y .be .used. 
__ ./·:- _:· • _: · :~_ : r ~ , ~/ -' '7 ·; .- · ·. · . .. ~ ;_ . : - ' · · · '' · · 

.with the · same auccesS'• 
. ' / < , . ", .., j • ' ·~,: • • 

Attempts tc, add ,h-ydrogl)n cyanide to this ¢ompound failed 
··. :-; • ' · '.. _-··, _•, ·; ,,:· . . ·. ; .. • ' , " ., · ,, , ' . . . ·., • ' \ 

tc/,give e.n-s- addition COtrlPOunds• ':tt is ala, ot' tnterest · 
to ntt& that 4-(41-nit~o phe~6~J ·. acetophe~ollfJ ·wottld not 
' . . ' . . : ' .... . . . '' ,· . ' .:·. ' '

Di~eet .1.odi~tion with 1oeiinsmonochlor1de in 
acetic acid failed to give a produ~t .which showed a positive 

', I . ' ' ·c· . , ' : · . • , . . ' ' " 

teat for iodine with .. concentrated . sulfuric a.eid·• · 
The 4•(41~nit;o ;henox:r) .aeet~phenone was ·then re• 

• ,, • • ' ) l t , ,' ,_ • 

du.ce<!i ·to 4•(4l-s.~1.no phenoxy) aoetophenone~ •, This amino 
de~ivati~e been prepared b; Dil~he~8~ b7 the use of 

. - . · ' ' '.·;· ./ : ' ; - ' . ·. -- . i •• ' ' 

zi~o · ohloride and. h'3'(lroeblor1c acid. on the •nitro compound • . ,, :r : · · •,_ •· , ;· .. - • , • 1; ··· , · ' 

'fhe tted.uction .proceed.s·· ttapidly under these ·coJ,ld.:ttions, but 
. ': . ·;: . ,'. -, ,', t , . > " ... ·•' ' .,.' · . _· '\: : ·" ' ·, ' '{ ,• . ·, . .

as th~ amino h~ocblo;r:tde salt is very soluble, .the 
.sol~t,.on .must be neutral!zed .'to remove the .fi'ee amine. Xt 

' . i ' .. - ' . 

is then recry.stall1zed fr0111 e. lnixture of-benzene and petro-
, ·; . ·, ' • ,. : ,. ' . . • , "i'. :'. ,. '. . : .. ' ' . . .. . ···-. ' , . ' .. • .

l,eum ethez, G.nd S1Ves a melting point of 123*0•" Dilthey , : , :' •', . ' ·, . .



does not state what percentage yie:t.d· he ·obttiin.ed!t '

Jleduct1on of the 4~(4t~nitro· phenoxy) acet6phenon.t 
by th~ use or ·. ca talyt1c hydrpgena tion . gave· .ex<?ellent · re'"' 
sultsr . The 1:teld was bery nearl1 theoretical~'- '.rhe Proce• 
dure •;s to dissolve the ' nitro,.eompound ln ethyl a.1coho1, · 
ada., 0.2 grams ot platinumoxide01 e.nd pla.ee' in a1. sbaker . '• . ' ' . ' .. ' ' .• 

under: pressure • or • ·thirty. five .. pounda . or- : eyarogeri.. , The re~ 
' . ' ' •. . . . . ·, ., . ., .

acition ·is ·complete .in a·few . m:tnut·es. , Whe e,cwpound , :ts re .. . 
' ' '

. eeystallized .from: eth;rl. alcohol and .gave a mleting· ,point . . . ' .. ' ·, •. •. ·. · .

. .

. . From 4•(41 •a.mino p}).enoxy) e.cetophenone: four ditfe:t-• · 
, ' ,: ( • I .', , i _' ' '·,; : .. , ' . , . ' \ . · , ' "' ·: . :· , : . 

' . . ' .

ent .eom.pounds were. prepared. Namely, reptacingthe amino 
grbµp ~,1th 10<1:1.ne and .an 'hydro~l ' group ~d r6~t!on of 

'.' ! . '·· . . 

th~ aeetyl and henzoyl derivatives~ 
. -;·_.,.-. ' ' i ; ! '' ,' . ' ... ' ' . -; ' . 

, 4~(4'.-Iodo-·. phenoxy) . e.cetopherione ;as . s:vnthasized . ' . . ' . .. , ·. . -_ . . . ·. . "i : ' .

by me.Icing . the ' suJ.furic acid salt . ot tb.i 'a.mine and \then· ': . 
• ... ' ., . . ·- . . . · , . . . . ..

diazot:t.z1ng the ' ,sal.t with a . s~lution ·ot • sodiu'Tl nitrit$. · 
• I . C : • • • ' • . • • ~- / . ' ,· ' • • , ' I 

Tbis solution was poured· slowly into a co1d ·solution . ot 
. ,: ' ; ·_ t • ' . ' ·· : .. ' ' •- • .·,·_ ·. : ' ·. .;" , ·. . -·, ... , '·,,; ·'. _j • ;_" _ ;', • . ·., 

potassium iodide·andgave a te.rryme.ss from which yellovt 
.. -~ : ' ·:· ; . • : ' . . " . . ,. \ ' . • ' . • : ! ' 

. . ' 

crystals vrere · obtained. by. extracting with heptane,. The 
. ! •• .: ' ' • . " ' ' ', . ' . ; '. . . . .; .•

iodine ; could go into 'only. ·one position;1, that occupied by
. ·• I• , ~' , . , •' ' . • 

tha ·araino group. Direct· iodination of 4•phenoxy a.cetophe• 
. . . ' . . ~· ; ' ' . .' . ... . ' ' . ' ' ' , ' .

none was aecomplished. by using glacial acetic f;\tid. and · ' ·. 
' . ' j ' . . ' ,. .. • ,· ' ' . ' ·. ' .' , .. ,· ; : ' , . 1 . 

iodine monochloride{ .The compound formed bf direct iod.ina• 
. . . . ' '

tion gave tl1e . same melting point as that prepared ~r,om the 
amino producti indicating therefore tlW.t the two compounds:· 
are identies;i. !!.'he· mi~~· melting ' points gave ,no depression. 



. .. ' . .

was shown therefore that: iodin~ goel:l into ,tb.f3 41 •• position .. ' ·, ' . - . . ·- ' .

·up6ri• d;r~c~· 100.inatiot1• 'l'he melting p61rtt · of · the eompo'Urtd

was.·96;5~0; 

· · T"ae acet:rl·· an.fl: ,banzor,J. _' .d.erivatt-ves · w~re ··prepa.x-ed. .,
• • , I ,• • •, . .~ ·-: ·/ : ':. . ' \ · • _•.·, _,: • ·, ,·.• , • ' .- • > : ·' • •, . , . ,. c'', . ' •. •'. ; •. I • .; .•. • i.' ~

1n the ordina.:t-y w~yf liow·ever• ilh~ aeetyl gr6up :tiag;ltlred 
l . · ,· , -.·, .,; , •. " .,· •', , .• ,• " ' • •• , . •·<: • ·<• •r · ··. ' ; ,• , . •

heating of several hour~. in.acetic anh~!c1e• ·· 
' ,, __ .- , :,- . . , · ., ' • • •,' . ', : , .. "::. ,· ·. , . . ' ', ·i. ·, ! ., • .. 

To replace an amino group ,with a h-ydpoxyl group 
' • • • ' :· '' • • .- , ' " .·,, • : ' . • . ~ ,., f ·_.; ·. '. ; ... ' ., · ' : -~ • ,, :·' ' • ' . , -: ' ' .. : :- :

la usually a source of mueh tl'oub1e, No • d:lffietilt-y wa.$ en- · 
• ; . •. • ' ' , , : ., • ·__• J ' '; · ' ' ' • • ' ' . . • •

~ountex-ed here·• hO\VeveJj; .the .'Yields .were on.ly f'.1,t-,v percent 
' •.. . . . ' '' ·" : ' ... ' . ' . . !, . ' ,,. 1· . · ; ·, · - . ' ·.' <:.·· . . . , .. ·j ' . ,. •.., . ' ·'. •.

of the . theoretioa.li. '.Che_ hydro~7 eompplllld :ts purified from 
·· •.: . . ,·; .. , ., ... ,_ . . .. , ., :,. . -;, . . ' . ... ; . , ; : •, · , ' · , ·'. • . ... .,

heptane gi 'trix,g white crystals 'Which melt at l53f)O. The 
~oaium ·~aJ.t of 4-(l.t·,.-~;d~o,ey ~heno,ey) ~~et~p~enone waa not 
·very so;uble :bt. water, 

aC)· ·. · - .0 . ....___ . D .. . . . 
. .·. • 11 . . . .,. . . _ • . ... . . .- .-. .. . · diaz. . . . . 11 . , -.. , 
CH3..c · .. o.. · NH. if" CHa•O .._o .. r-\_ · · OH ··· . > -· .·· -_ . . _ ·.··. , RO __ · ·•· · ·- '\..__/ .. ·. "--.f

4~(4''.rnydroJtt pheµoicy-) aeey~phenone was prepared by inother 

methqd~ · 4•1iydrfJX1 .aoetophenone . we.a rea~ted witlt 4~bromo 
J • · ' : .. ' . ' '·' • . . ' . '. • • • •• ' · , '•' ., . • • •·· ' • 
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methoxy 'eompatmd. 1.vas ·then donv$rled'. .to -the hY<i~oey compound. 
llertlvativ~ by treatment witt1 alumint.un. oblor!tde. The 4~(4'• 

, · : .: . ··.. '

hydro.rt phenoxyJ ac'1tophanone prepa.red.·from,themethoxy· aa-
r:idtative. proved to be ;:td.en1a,..oa.1 w:t~h the.t prepai-ed. by tlle 
diazotizat1on of 4•(4•-atninQ·Pbenoxy) aoetophen.one. 

0 ·.· ... ·•·•·.... ·.·.··...·._,·· .. ·..•.· .. ·...· . ·. ·• ··• ...·. ·.. (): .,·QHe.J w~o~ 0!)'00HaAlil!R~J(D•~•w01I 

To prepare 4•(3,.,51 -d.i~iodo~4l~h,-eJ.roq phenox,r) 

a.ceto;phenone from the hydroxy ~om.p~d, ri.e<iess1tatocl :a, : 
change 1n the method · of iocl:Ln.a:tion .• - The use· . ot iodine and 

pota~,s:t1ltll iodide w1th ammonia and. wa,.ter was not. sati$tttc• 

• tort, \lu~ to tl:le< .reaction o~ nitro~an_ iodldEJ, ~n tb.e· ltetone 
~oup1ng _. The iodine <?ompound vrbieh is- formed he.a a. di.a~ 

tinet. , odo:r of .. iodqf orm. Obatte.wa7tHl ·!tn 1913 ob.tnined 1cdo--
·, • I . · , , 1 ·· '. - ; ' . ·; • ' .· , . / 

torlll b:Y" the trea:~m81ft . ~t ,. 0.9-etophenone w1th nitt-ogen ·· :to<lide. 
Jie · found t~-w.t . iodof orm ;s f o:nned. , a s a . p~oduo~ , e>f •. the sys• 
tematio .action ot n1t~ogen_ 1odid.e on ketonea. Datta and 

. . . . •.. ·. '., ,. .

p:i,osad139 confirmed. C1'J1ttav1ta.y's ,vork 011~ a'lao obtained. iodo• 

form· f?,om methy;, ath7~ ketone when the~ .. t~eated it with 
nitrogen ·iodide. . This ~s also th~ with diethyl ketone. 
Datta. and Prosad39 report th.a~ ~r c¢1.centre.ted solutions 
of'ketones;nre used·an.d the·react:ton carried out at low 
temperat1:1res., th.at• smal,l '3'ields o, iodo ketones · ma-:, be 

obtained, .:It was necessacy,. to abandon this procedure 1n

this investiga~:t.on and, .. 1od.1nate 4• {4•-hydroxy pl.1.enox:;i) 
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$¢$tophenone :'bf anothett method.. 
' ,, ' ' .· ·,; :, . ' ' .. 1' 

. Whe .llJ.ethod. used. in . iod1.natirtg . 4--(4•-hydl"o~ .Phenoxy) ' •• • , .' - . •• ·, , _;, . •, , . , ,• , . ,' ,, ·, , . I'.,,

acetophenone 1$ as to:J.1owa1 fhe. hy~oxy conip01.m.d ts dis~ ' ' ·. . ·'· . . ·~ ' . ' : . ' , ,. . ,. . ' ' . '·. ; .. ·,. . . .

soJ..ved. . in . eth:rl alcohol..\t and treated with 1nerc,urio oX,.de . ' ,. ' . ·.·' ' -~ ·. . . . . ' ,' . . .. . . -: 

a.nd. .. 10d:tne. . This . f$S.'V'e , thE} d1 .... 1cxio ,OOlnJ?Ound, the soditltt1 
~alt of which is .only siishtl:y solu1?1e~ ··. !Che compound had. . 
no :Phys!'91ogfcs.i ,,e.ct1on '' <>n tadpoles •• 

. ·· ........ •~. ·· .. ··.. . . .... · .. ·· .. · . • -~la / , :!o·.. · ·..· ,.·.. •-·0··•··.· .,z •· ·.• 
$Ra""O -~.. .,; .·· ·. "°"' .. .··... .(;)'It.. ... ·. ) OHa;~O ·... ' ' ·. ' .. o~ :· . ··.•.··. ' . ' ... OH LJ "-J . HgO . . 

J



In the synthes1~ ot thia series, .diftarent. tn,e 
reactions were employed~ . It W8:S the original plan to 
start with 4-h,-dro.xy ph~c,xy · acet:te ao1d . and. couple this 
w1th rd.tro t1uorobe,nzenEh ';Mlfa was not. suocessful a.a 

. . .

the preparation. ot 4~hydi"OXS' phenox:t acetic ac,:td frOI11 
. i . - . 

hydroquinone did. not g:tve sufticient yields to merit the 
use at this product • . 

:4.:.Hya.roxy phenox:1 acetic actd had 'f?eert prepared.. 
. . 

from hydroquinone by oairter and. !Awrence•1• The . sodium 
salt of h~roci:u1nona was pre~rt:3d by reaction w1 th metallic 
sodium in alcohol (absolute)', ~o this was . added one mol~ 
of b~omo ethyl acetate end the ~o:t.ution bolled on Jl wa.te:tt 
bath. 'l'he mono derivati11e was s~p9.Xiateci trom the c1.t-aeri-
vat:tve b,- treatment with dilute ~oditm.t hydroxide, wh!eh 
keeps the mono derivative in solution._ The ester was 
hydrolysed and the 4:•h1(1rox'1 phenox, acetic acid was formed 
and melted at 152r,C • 

Since the use or 4•hydroxs- phenoxy acetic acid was abandoned 
the l'!-ext step ta.ken was to prepare 4•phenoxy- phonoxr acetic · 
acid. This was done by fusing phenol with br0%Jl an.1sole 



ustng a copper oatalyst,; and Obtaining ~J)hen<>xr an1so1e.· 
Veey good y:teJ.ds were . obtained 1n this reaotlon._ The m.ethfl 
group ~as split ¢ff with aluminum ehloridt, giving •4•pb.enox, 
:phenol. 

. . .·~

.. .

ol. 4•phenoxy phenox, acet1o acid.. 

This compound had been pi1eviousl1 prepared. by Hauser!llRnn8 0 •

It .is interesting to note tbe.t 4-pheno~ phenox,- aeet1~ 
acid. bas been recently patented tor use as a germicidal.••. 

Attempts to nl.trate tl:cl.a_ compound. were unsuceees• 
tuJ.; In a.ii the ,;iitrations used.1 only a e;urtmi1 mass was

obtained.. *om 'W'hioh no sat:tsfactol'Y product o.ould be . 
isolated •. • The attempt to synthesize- 4-(41•hydl;'oxy phen'?xy) 
phenoxy ac.etie acid by th;s ~ynthesis was also given. up~ 

4• (4'•Hyd.roq phenoxy) pl1$noxy . acetic acid was ob• 
tained b? .:lndR1ng ··49'."(4•-hydrox,- phenoxy) phenol and starting 

trom this oompound • . · the coupling. ot 4•brQm anisole and 

4--hydl'oxy-an1so1~ was em.ployed to obtain the 4-(41-methoxy 
phenox,) anisole; 
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Good yields \vex-e obtained in this reaction• Oestezt:l.!n ttll 
•.··... .. .·· ·.• . ,.. . ' .• . . . 49 .• . . . . ...•· •.: .. ..··.. . 'a.s +well as Ohoguill and Brewstei, ·· _had. previously prepared 
thl.s compound whioh melts at \ .02q0~ :ay the reaction or 

0: · . . "· .···. . ' ... ·· " . '... . . \• ' : : ' ' '· ' ' : ' , the di .. methoxy- deri.vative nth a1um11:1-um..• eblor1d.e 4~.(4 ... 
p.ydi;oxy phenoxr) ' pheriol VIS.$ obtained. 'Ii~U$$l"nlS.M0 a.rid 

· Bauer°- 0 ·e.nd ' oe~terl:tn•0. lfud. prepa.fed this '•der;ivative whiob 
,_,, ·. .

·nieits· at · l.61Pd•· 
Using 4- ( 4• .. ~6# pherio.xi) · phenol as a . a#e.rt!ni 

'pobit, l'llflde possible 'quit~ a. se;1es of x-eaetion~ •. \ ~he eom~ 
p(>'Qnd wa~r first 1od~ated1 attempt.a being ma.de to :•put fotll" 
lod.ines : in ·the ' ring~ '. ' 

Ohdgtd.ll and Brewater'" · had previousli worked. on t}-?-is. and

they were only able to obtain a di ... iod.o derivative, 'l'he · 
r.esults of t~s.1nvest1ga.t!ori, agree with Oh<>guill and 
Brew~ter•s work, as, . only two iodines . ¢ould :t,e put into the 
ring. It is assumed that th& io(.lines both go ortho to one 
of the hydro~l group$ and thert refuse to a1iow. the other 

two to enter. 

l!Oo-~oOH



It ·was pc.,ssible therefore, to prepare mono and d.i acetic 
. ,., . .. '. -. .. - . .

acid derivatives of 4--(41•h1drox, phene>xy) phenol an.d.. alsb 
. . . ., ' . . . ' ·- ,; . ' ' .. ' ... . ·,. :.-- . ' .. '• ' ,, ,. , ' . .

ot 4--(~'.s"•di-iQdQ-4• ... 1tyc1.ro,cy. phenc,,X1). pheno+• ,. 
~he :t'irst of these reactions waa ayn.thesis or 

4• (4.,~hydroxy pht:noiy) pheno~ acetic ao1d. " Thit:J waa

accomplished. by .treating 4•(4"•hydroxr phenoxy) phene1 
. ' • · ' . ' - . '· ·.

with one mole of mono ohloro acetio ae:ld with sodium 
h'ydroxide solution• 

the 4 .. (4'•hydroxy ph()no~) phen·oxy acetic acid was 
then 1od:tnated1'.' ~aing-:ammon11.m1 hydroxide,. ·iodine and 

·potass1tn11 . iodide• Two· iociines , entered , into the . ~ings p:r;,e-

s~b1y in o:rtho posi-td.ons to the _hydroxyl :group• .· Attempts 

to substitute tour iodines failed.• 

, 4-4~"--Bis ·O'J'i:1· acetic . acid d:f.phenyl · ether waa then
. ." .. . ' . . ' .·• . 

prepared. by taking 4•(.4"--h1droxy ··phenoxy) . phenol and. .treat_. 
.,., . 1 • ' , . ' •• • • • ' ,. .. 

!ng it . with ·two moles of chloro acetic acid. . '.rhe tsodium 
. ' . . , . . ' . . ... ' -- .

· salt · of' the' bis oxy acet1<r acid • .derlva.ti ire is, ,not so soluble 
' .. ·-. ' • • - • • , i . 

· in wa.tei · as · ts 'the 1110110· O'-z:/ , acetic· aeid/,der,ivat:1vej i;h1s · 
., " . ~- ·' ' ., \ . . . - . . . 



diphenyl ether was. pur1fled, fromhepttine coming, out ,as ,a. 
\ , . •' '. . . . 

'White floceulent precipitate. · A mixed melting point of'. the 
4~(4'~hydroxy ph~Oxy'.)' phenoxy aoette acid. .and , 4-4:'•bis 

' . • · . · • ,' j ' " . . ' . .- • . . , · • .•· ;

ory acetic aoi,d . diphen71 ether gave a depr_es~lon..whioh in• 
dica,ted that the two cOmpounds ·are. d1ff~rent; 

4~4' •Bis ox-, a.cet1~, acid a;phanyl eth~l' ·was 'then 
iodinated by using amtllonia, . 1odine, . and .potassium.1od1cle; 
'rwe> iod:tnes enter the ring forming. 4.4" .. (s•,s'-cl!,iiodO) 

. .
bis ·oxy aeet1~ a.old. diphenyl .ether-

4•(3',s~;~•lodo~~•-fhydro~ phen<:>~yJ phenol,. :was
' , ·i _. , :. l :-; · . • • ·: •, · ',: .([: "• • '.• • • . . • . • • · , ·; . ·: ; ., 

·~hettr. ~eacted _'11th ,one •a.nd ,,two moles ·of mono cbloroaeetle 
acid f'ormingl 

'I I 
,••·.·.·.·~...·. ..·..·.· ...·...·• ./.·'.77\.·. ··•.· ·...:.. ...···· '·;HO ~-O•A.._/ OH ··.I ·. . , . .., .. · ,. . .. .-, · .. 

.. . ·.. 'ao ·'C)'•. ,·. >.. -h-o·.·. ·. ·. ·..OCH.OOOH 
.ClOH2 000H . · . '· . .. . . ... ... ,. . . . I . . , . ·, . . .. 

A· mixed inel ting point of ~he comp6tmds .prepared 
first by iodination of :4 .. (4:i'..,h'a'd~orj- pbe116xy) phenO~ ae,et1c 
e.oid .and i~condiy by tr~ati-aerit ' 'or 4• tri•~5i'~ai-1o~d~4•i.hj~ ' 
~ox,- pheno~) · phenoxy\ic~t·10 'aeid<\11':ih ehloro acetic acid 
d:1.d not giV~ 'e. de~;~$i1on,, thus ~rtdioat1rig 'that they 'a:;J· 
the sa.me·compound~ 

·:4-Phenoxy phenoxi .'aeet!e · a~1a· wa.a· then iodinated· 
with iodine :monoehl.oride. 'l!his ·ga~e·the ~(4l-1od.~ phenox:r) 



. prove:,n by synthesizing the BaJ!le. compound by another met1:1od~ 

4--(4"•1od.o phenoxy) phenol was ~r~ated w:J.th ch1o:eoe.cetic 
acid in .sod.ii.ml hydroxide solution. '.l!he· oon1pound t~~ed 

. .. , · , . , " . . •· . ; _ . 

by this reaotlon gav~ the same melting point .as that prG-
.. ' • '• .·, . ' . . , . .

. ~r,~-b,1 tlle cti~eot iodination of 4~phenox, phenoxy acetic 

.a&id·.-. ·.

thtsiolog1ca1 tests v,ere 'made on the following 

eompoundsl · 
l) · 4-(s,·,.s.'-di•iodo-.41~hyd;rox.y pheno:=y) phenol 

2) 4•(s'·.,s"•d.ij00iod.o•4",-hydroxy pheno}..-y) phe11oxy acetic aeid 
. . . , ., ' . ,•

·.., . · • ·•.:· .:•., , ' ' .· . . ' '' . ··. '
3) . 4.,4,._,. (s':,,5 -di~:todoJ .. bia•oxy acetic acid d.iphenyl ether 

-: ' '. · . .- ·. j . . .·:,, . ' ·. , . . . ', ,, ,, . .. ,' .· 

4) ·4~(3"j5 •di•idod ph~noxy) benzoic a.c:td. 
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4-.PHENOXY ·.l?I-IENYL-AC!itrIO AO!D· SERIES 

.7CH110•0•0 
OOOH . . 

4-,H1d,roxy phenyl ,acEtt:tc e.<?id was selected as: the 

ste:rt:tng compound for th!"$ _ series.: , Thia subste.noe was 

chosen because :tt was thoUght .that. the pI'eaence of; ,the. • 

s.cetie .acid. group. would greatly 1??-crease the . so1uh:tl:ity 

9t ,the diphenyl .e~her cleri~~ives •. This proved to be tha 
case as all the det'ivative·s ot ~•phenoxy .phenyl acetic 

. ,,. . .. ' . • ' . "' .

acid fol'm very soluble sod;um ~alts. -, 
4-H~roxy phet111. acetic . acid. ru.i.s some biochemical 

significance. as it ta one. of the degradation products of 
' ,. . . , _• , , ' . ' ' .. ' . . ·. . -

tyrosine. 4--}!ydro~ phenyl _acetio acid is found . in the 
human ur1ne• 0 , :tn quantitie~ of one .hs.lt gram to twent-, 

five liters ot normal urine. 4--Hydrox-y phenyl a.oet;e acid. 

is found . a.long with ~yrosine !n_ the urine of dogs.,1, 

Czapluld., Kostanecki, and tamt,e6 " s-yn.thes1~ed h'S"d,roX1 
phenyl acetic .acid by treating 4-.methpx7 .mandelo nitr11e 

. ' ·, • . ' • .. . ..

with bydeo10dio acid. P~rkins and Newberry•~ prepared _this 

compound. by heating genisteh\, with potass.1um hydrox:td.e. 

Erlonmeyer and Halsey•• mad~ 4•hydroxy phenyl ac~tiC 
acid by treating 4~hydl'oxy.-~enzald.eJ\yde ,,1th _ hl.pp~io acid 

and sodi~ acetate. Sa.lk()'Wak148 was tb.e · :t'1r.~ to synthesize 

4~hydroxy .phenyl acetiQ aoiu by the diazot:tzation of 4•amino 
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phenyl acet!o. a.old. This method . was also used. in this 
1ftV"Jstig1.1t1on~ · 

4•liydroxy pbenfl a.eet:!lo acid 1s :no . aoubt to?'med 

in/ the bodJ ~Y the degradation of tyz-osine. Thia could. .be 
aecorapl1a."1.ed., .. simpl,- by th$• d.eam1na.tion end 81lbseciuent 

. ·- . ... , . ·• .. ·· .. . .

··. : ·H .H

no' ·a-c1·o.OOR
.·, : Ii~ .

. HR 
:a:oC)·' · .. · : .. 6-o.·'..;cooH

. . . . . I I

. . H Oil. 

*i B 
no/-:-).···.o.·i+a~aooH -· --------=>~: noC). ·.· .. · · .. · ·, q-oooH 
·~HOH. . .·. · H .. . . . . . . . ' ·,' . ·, ..

Di•iodo gorgo1'1c aGid ~7· also ~e eont'.lidered a ···p11eeursor 
. ' . . . ' . ' . ·•. · '. ' · , ' .', .. ' ... . -, .\ .

of 4.-hya.roxy phenyl · aoet:to acid• 'rhis would of coµx,se '., · .. ' . . ' .. ; ·,- _ •..., ·' ... .. , ' . . . . . . 

necessittite the loss of two i .Od.ines. 
.. . , , ' ,' '

1 · . ,· . •... •• 
··o·no .. · ... · .. ·. . · .o.:.c·· ... ;.aoon 
_- - - • - -_ I f 

· I li B 

. H H

· > noC)· ·•··. · ·. o.•·0·1..-coott ..,.2111 , , 
· H·R 

converting 1t ~o tyr.osin.e1 whl.cl.1 then wouid.. react a.a shown
• ' ' • •' 1 •. . , '. ,

above. 
T.op1•epare 4~hyd.rc>xy .P1t~Yl aeetiq S.e:l.d in sufficient 

quantities. requires many steps. The simplest proeedure 
. .

would be ·to nitrateph.enyl ~ceticaoid and. then: reauoe·th1s 
nitro compound .to the emine • . This can be done 'but the 



the ldt:r>ation of phenyl acet~o tt.eid gives a. mxtur~ :wh:teh 
. . , . . . ·. • . - .r -. •

is e~posed of the 2• nit:ro and. the 4 .. nitro phenyi acetic 
acid$• This mixture ls very d1tt1eult to bepa.rate. 'rhe 
procedure dec1d~d upon _ w~s ·the treatment ot b~nzyl · chloride 
w:t.th . potassium cyanide, g1v1ng beneyl cyan:ta.e..

The cyatto deri~a~1ve nitrated. and gave .e. lili~~e of 
/ ( ' . '

.g.. .and :4•benzyl oya.nide• .T1:1eae .. is0211ers are . ea.s:l_ly .sepa?"ateci. 
a.a · only the 4•nttro bE[ttl1lY1 cyanide comes out from eighty 

perieent etb:3'l aleohol, Further dilution separates the 2• 
. . . .. : . ' ' . ! .. i ' ., . ·, _: . . ·_,. . . . . ... ,: ~. -: . ' ' ' ,. __ ' ' 

nitro benzyl cyanide as a i-ed oil, . . The J.ieaotion gives 
a fifty percent yield ot ea.oh ot these 1somat's. 

C)OJI,jON
•· ·. NOa

H7drolysis or 4-n1tro benzyl cyanide gave a. good yield of 
. , _ . · , . • .·• 1 , . ,, • • . . •· ', ... • . ' . ': : • · '..· •. 

HOH 

Two m.ethods were employed ·to ·c~vert tlle nttro compound 
into 4,.amino phenyl acetic aoid. The first · method was 

catalytic reduction using either platinum Oxide or Rane71 s 



cs.talystf . The ' s~con.ct iaethoci., by whieh :nxu.oh 1a.rger amounts

could' be. r~duoed.. was.thtl use Of hydrogen ~ttlfide and 
. ammonium hydroxide~ Yieldo ot eighty ,1ve perc~n~ '~t a 

veey :pu,r$ prod.uet ·were obt$.ined. by tMfJ procedure;. 

F~cim. thf.tl 4~ amino plienyi acetic S.(}i.d. two products ·. • , : · -· • ' · .. . . · . ' . ·• · . • -1 

were synthEUJized),.~ ... i.od.c . phenr1 aqetic acid. and 4,..hfdro:q 
pheny1te.ht:,tic aoid; · 4•.!Qdo phenyl 'aceti.e acid . bad prev1ous..-. . -. . . . . ..

·· ltY l'J18.k1ng th~ . s~urie acid s~lt .ot the . 4•am1no pheny'l 
ac~,t:i.o ac1ct, dia~toiei~_. : and adding, te>' a cold solution of 
potass1'UD1 iodide,. a product was. obtaJ. ned, which was .eaat 17 
purified r~iu heptan~~ ,·.i:he melting ~oint of tfu1 p~oduct ,· ·• . .. ,. \ . .

was .las•o, ,_,hioh .1& ·the , same as reported in th~ literature. .. . · , . . . . . . ' ' . , - . ' . ' . . . . . ' ·• . : ·,

ihe obje~t or p~eparlng this iocio: com.pound wa'ri' to attempt 
' . ' ' .. ' . . .. • , : . ' '

to ooupie' :tt with:monomethyl ·ether, o.f .hydroqu:t.none, 



This would. give 4-(41-methoxy phenoxy) phenyl acetic acid. 
which could have been . converted ~o. the hydroxy eonipound. by

·treatment with aluminum chloride. 
The second p:rod.uct .prepa.red trom 4--amlnophenyl . . · , . ' ' . ' . '

a~etic acid was 4~hydroxy- phenyl .acetic aei<i~ .Tllia oom.-
,·;~d ~s p7:ev:tously been pI"epa.red by Salkowski 46 by tri..ia

· sa:.ne method~ . 4•Al1ltno phenyl a.oetic aeid_ was tr~ated with 
. .

·sulfuric acid, · d1azotlzed• with sodium n:ltrite~ an.a. added 
> • ' .. ' '. . : • ' ,• : • • : : ; • • • •

to a boiling so~ution of. tifty ,_pe:tieent . su.1:Cti.r:te aeid. 
Numerous . experiments.· were . d.tin~, ;using varying. amounts of 

·the .amine in an attempt to incr~se the yield.. .In r~ve 
and ,t&11. gram pox-tions the yield was always less -tban fifty

percent. By 1ncz-eashlg ,the .qus.nt:t.ty of tlte amine to thirty 
. , 

grams,; and extracting the .solution at •least three times 
: with ether • . the· yield was mcfea.sed to eighty tive _parcent. . . . ' ,. . . . . . ' - ,: 

This_, th~reby,made .possiblo a ·good. supply . of starting 
material~ · 'I'ne 4.;,hydrm.7 :phenyl •acetic acid is •-rteey soluble-. '• . ' . ' . 

in waterp and m~st be extracted from the solution with an 
·organic solvent • . Salkowsk1 reports that tlie hyd:roxy com-
pound ms:y be. pree:1p1tated as the lead,: ·ca1citn11• • ba.ri:um,. 

• o-r silver salt. ·· 

;. C!!a o ···.. . . misa 
OOOH ... 

_H_o_n __ ·~>co:,.Q Oil
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~tarting -with 4 .. hydro~ phenyl ~.c~tfc a.·cid., tw_o . 

¢ompounda "Were s~thesized. 3-,5-di•iod.o.-.4-hyq.I"Oley' phenyl 

acet1c e.cicl ~nd . 4-(4•'•n1tro ~he~o~) phenyl acetic e.~id · . . : ' ' ' •.,· ·,, . . . ·, • .

. 1he 315-d.i•iOdo .derivative of hydroxy pl:1.$1-yl acetic 
: .' ' • • ' • ' . · i ·. • 

a.aid was ,prepa.red _by .maktng .~he ·ammoniurn. _satt _of 4 .. hyct.roxy 

ph~-;11 · aoetie acid and ,ad<lbig ~e> this ealcul~:tea' amount 

or :tod.ine -1n potr;isa11;tt11 i~de solution;. The soiutionia 
then acidified with dilute btdrochlor1e 9.Clid. .and washed 

-thoroughly with water to remove . any uni.')e~cted 4.-h-gdroxy · 
. . . ' , ' .. ' .· . '

phenyl a.cat!,~ ao;d. The io?.o _ d~r!vat:tve-. is ~eorystnllized 
_. from .heptane,. g!.vin,g a -white orystalline ~ompoun.d m~lt1ng . 

.. · • •· , , ,•, • -•, ,· : • . ·, r, , • r ._ ; , :• • ·• _. ·; ;_, i , 

, at. ·21l~c. ,and ~na.1;1.zing , .cor:r~ct1y .:rox- tv,o >iodin~s 11 .. The 
• , ,, . , < ; . ·- • ,, . ·• ·., ·.• • • ••

'li~e o~ , :~~$ : cOJnpound ill f~h(;)l' syntheses it3 diseuss"ed. 

.. 1e.ter • 

I -. o•· . ·- ._. - , 1; ]tf>. 'rl3 ·-·o·· .. -·.... Ho . · · · ... ; :· · _ · · on~coo~ ---~> ·ilo _ .. • ._.··· ·•··. _.. . . on,.o~.?H 
.. , . . . . . .·. . , , . 'NH4:0B , X . .

• The potasa1tmi salt of 4..,h:yd~oxy phenyl acetic acid. 

. is prepared. by d:tssolv1ns ,. th<:.> ~cid 1n .e.leohol and ad<I1ng 

a ca~culated , amount : of· aleoholio potassium h'yd.ror..1de solu-· 

tion,. ~t .ia. not neoessa1-r ._ to prepare the salt this was ·as 
' . ' 

the 4--hyd:ttoxy phen11 ·a~et1c ae1~ -end ,pota.ss1um ,hydroxid.e 

-may., be. ~elted. to ge~he:r l:in.d then reaeted. "1th n:ttro i'luo:ro• 
' .

. · benzene; .- Bettett resulta we:re obtained by th~ former process• 
0 • •; 0 k ' • 0 • • ., 0 

.. The 4~(4"\-nitro phenoxy) phenyl ·acetic acid whi9h results 
. ' . . ' . '.. . ' .



is quite different f'l'ont the other substituted. ph&not1o 

fusions with nitro fluorobenzen&. However. it ean .be 
. .

purified with 1?-eptane and gives a yellowish. compound. '!hieh 
melts at 129qO. and gives a correct nitrogen analysis~ 

'I'he 4•{4·1 •nS;bx,o pheno~:r) phenyl acetic a.eta' vms 

red.uoed to the 4• (41-amino phoooxy) phenyl acetic ao:tct b7 

·oatalyt1c hydrogenation and also by tt$1ng iron and e.oetic 
aoid • . The .amine is. slightly yellow _and melts at 

andanl;\lfzes correctly tor nitrogen. 

)'l¼o ..... ' -o'\"' O·•.· . ·.NO;a~OHe O·. :... -o .. o·· ·. · . .... . · • .. . llH,.
OOOH . · . . . OOOH · ·· · .·· 

From 4•(4'-.-A:min<? phenxo1) phenyl e.cetio e.Qid.two 
compounds ·v,ere prepared. 4•(41•Ioeio t,h&nOX1) phenyl acetic 
aoid was synthesized by treating the aci~ salt of · the amine 

with sodium n1ti-ite and potasa:tmn iodide. 

4-(41-Hydroxy phenoxt) .Phenyl adetie acid we.$ prepared from 

·tb.e amine by ~reatment of amino acid . salt with dUute 
sul.furie acid.· Th~ yield is veriy small being only 30,t 

ot the theoretical. 
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" HOH 
/Olia Q· · . -o-Q• · · Jm;i~., Q.-o-~ PB

COOR · · · . QOOR · , '\__/ · 

. The preps.ration o~ 4•(31,.s1.d.1 ... 1od.o-41--hydrox.y 
. .

phenoxy} phenyl .acetic acid trom 4•(4••hydroxt phenoxy-) 
phen:vl acetic aefd was the t:trst raa'ction in thisa~ries. 
Thci, !Minat:t.on WE.ls accomplished. 'b7 treating the hydr0X1

·i·t : ' . . . •. ; . . ' ". . . .; ..

oornpound. vd.th annnon:la, potassium todiae. and ioo.ine; 
. . 

Tb.is .iod.o derivative has not been tested. f o~ physiological ·, ' . ' . ' ' , .·: ·'. . . , ._ .. . . .' ·. . . ' . . . . -· . _, · . . '• , 

. properties~ 

t 
/CR2 Q· .. . ·•·• ~O•o· .... .. Oll --. •00 OH 

COOR · . . · OOOH t 
•. ,
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4-PHENOXY PHENYL ·GLYCINE SERIES 

· The 4•pl1en6z:r ph.eeyl. glycine series was the le.st' 

series to be studied. Tl1ese . glycine derivatives of dipheny-1 

'.ether were not . used because of_ any biochemical . r 'ela.t:loriship 

with thyroniie, but r~ther to ~tudy th~ -ellaracteristiet1 
,of diphenyl _ether derivatives with a; ' ~lli-I(H:!,aOOOH ·g:t'OUp:1.rtg 
. '

on the ring. 

Attempts to coup1e . 4~hyd7J:'O]cy' pherty1 . glyc~ne with 
· 4 ... 'bromo anisole and 4--n1tro f'lµorobenz~:ne ta:t1e·d• · The 

potassium .salt or 4-hydroxy pl:!.enyl.· gJ:teine wa·s · ~de and 

was heated with 4-nitro fl:u,orobenzene at temperatures vary• 

1ng between l.20° and 200°0. The .nitro fluo;obenzene was

treated by stea.111 -di stil.lation a.rid 1:1.enee removed and the 

remaining solution was neutralized~ . A black tarry mass 

which -was fo~<:3d prc,vad to be the 'rinche.nged 4-hydroxy 

phenyl glycine• ;, A s1m111ar . p:r-ocedure was tried . using 
. . . • 

4-'bromo an1sole in·place or 4--nit:tto fluorobenzene. but to 
no avail • 

. It wa's ne6esaa.ey therefore~ to pr~pare these phanoxr 

phenyl gJ.ycine , d.eriita.tives by other means. This was aceom.• 
plished : by ··coupling 4•hydroxy snisole ~1th 4""Ili tro · fluoro~ 

' ,, . "

benzene. Thia product had previouslJ' bee11 prepared. · b~ . . .. \ 

Oesterlin4 $,: who ueed 4-nitro chloroben~ene in place of 
' • ' .. •" , ' ' ' . ' ' ' .

4-nitro f'luorobenzene; The reaction takes place ,at 135°-
. "' . ' . . ' . ,, .. ·; ' . . ' ' , . .

' ' ' ' ·. ' ' ' ' .,. '

140°0 and is complete in a few minutes. 4•(4 .-Uitro • , ' •', • •'• • ;. ~. . ' .:: .., ' ; '. • . . ,).::I I ; ,:.

phenoxy) anisole can be ;purified_ fro~ ethyl alcohol and
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From, the 4~ (41'..~t~o phenoxy} anieQl.e )' two; >.?eaetions 
' .. . . '; 

\Vera' used.' · Fi1•st1 the . aplitt~g 'off of t!:-..e metb.yl :§ttOUp ·.

~iith ·alumintm1 chloride and· .. 8~0C?na1,-_: the· reduottori or · the 
nitvo ~dup to the amino gYjcup• · 

·aoth the a1,ove'.·reaetions give good yields,· though 

special pre~autioil~ must be ~aken' 1~· 'remov111g the methyl 

gx-oup with aluminum ohlc>ride,. It · is absolutely. necessaey 
tha.t the reaction ' mixture· of 4-(4l~n1tro phenoxy-) · ani.sole · 

; ·' . '

and. anhydrous al'Ulllinum .· chloride does not go above· the 

·temperature of 1~5,~C~ .. Ih tll,i1:1·· wo3:k sever:i', l batches ,'lere · 
' ' . 

decomposed at higher temperatures"" · .After the reaction is 
,,-.,.,.,. .,. 

complete ·tlie ··o:i.ack ··~lia .. lef't . iri •the. ·flask is treated w:tth 
. . . ' ,,.... ~ ' -- : ,., : :. . ·, ' , . " . ' -·

' ' '

tered and washed. and the preoi~itate' extraeted ,1ith. ~lkali 
to rFJmove the . ltyd.roxy compound. 
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The· reduction of 4•(4>'•n:ttro phenox;r) an:iso:te,was· 

t1cecompliahed by using J?la.tinum oxide as a catalyst and. an 

atmosphere of hydrogen• · This · a.-nino csompound.· crysta111z.es 

in white leaflets from heptane• 

Jaru1y attempts v1ere. made ~o react chlo:t'oa.cetic aoid 

wit1:J. 4•(4'•nitro phenoxy) phe11ol. Tl:ds would, ~ve ma.de
' ' 

pos~ib:te the synthesis of 4! (4!•:n1.tro phei1.oxr) phenoxt ' 
acetic acid wh!eh 1a d.isctisse<i _in se1-iias J;II, The reaction 
in ·a sealed tube and at high temperature failed to produca 

. • ' i ' • 

any results. 

N02 ·•o·. . .. . •0-'00!! .. '> NDa 0"0-' Qomi,.OOOH 
OlOH,aOOOH 

The _presenee of. the hydroxyl group1n the tour_poai-
t1on Pt'Ovided . the . means to put two . .iodines in. the ·ring• 

·. ' ' ' , · ' ' ' ' ·.· ' ' ', ; T:his was accomplished by using ammonium slat of 4.•{4 -
' : - . . ' ' · '

nitro phenoxyl phenol• and adding to this a ealeuaated. 

amount· of iodintj 1n· a solution. o,f pta.sssiu:n iodido, The 

di-iodo compound se:rnrates . out ~s the ammonium salt and 

is purifi,ed fl'om dilute . alcohOi. 

:t

,/ noaQ•off')QH 
' • ·.· -~

Redue,t1on of _4-(3";5'•di..J.odo-41•n1~:ro pheno:x.r) 

phenol . without los:tng the iodine. was accomplished. by
. .' 
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red.uct1onw1thacet:1.o _acid. sncl ·1ron. The 111tro con1pound 
·watJ_ dissolved : 1n: o,.cet1o _acid. and terr!c reduoj;um was. ..

added ... slowi-:;J ·· the .ret+9tion -n1ixture wa e ~.eflUJCed f'or -·tan · 
m111ut~$ ~4 itnter~~ 4- ti'~P,'i'di..,i~o;.9,~~hydr~ · pheno;q) 

I ,, , · . '

anili11.~ ili p)."iGCi.p:tta.~ed -br _the a.dd.itio11 of v1ate1.": to the 
a9etic \8:C~'1.i ~olutio~, ,nnd can. be-·•rec~yatat+i.zed, from hep• 
.· ·.·, : :·.~ . ' -:r . ' ·. . _. ~- ' ' ,. .. ·. . . ' ' ·. , . . • . . ' . ' 

,ta,ne • · l ,t . :Ls a white Qrystalli:ne r;ampotnld. .. melting .at · 147"0;. 

4•JS',s(.-d1•t0d~~~1:ler~~) e.ni;J.ine was ft1sed \11th'

011e . mole: ot 'c:bi.ox*ca.oetie ·acid. -this reaction gave vert 
,:·:-' I_: ·:' . · ', . : ·. ' ' '' ; • '•, • :: ~: •, .. ' • ' ' ' ·\ • • . , ;_ ::. l_ : ' .' ':_ ' :: , '' ' :' ,'. • ' . ' :, ' ... : 

SnJ.al.1. 8.!~ottnt : of ,r bro,mish ·· compound melt:tr...g at 23~00•
, ' • • . "t "', ·_ ;- \· . ' . ,· i' - _ i '., ·., . . , . : . ' ·. . . . ' 

It is very ~l'O. to ~ifi,<. ,j:~ melts with decomposition. ·_ 
No ~h;T~i9lo!?:tc~~l.,,)teats. ,,ere -me.de iiv:1tll these

iqa.:tlmted 001npotinds. 
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ME!RODS OF :t.ODINA'l?ION 

tJ:tnee this 1nvestigat1on ls conc.e~ied prlmattl7 
w!lth iodine dertvattves oti diphen11 ~ther., the methods

·of.iodination. employed are mentioned, _ 
1) The add!Lti9n o~ io<:11:ne•potaesium iodi,de 

solution ~o an ,;.nnnon1aca:t so:t:u'ti1on of .the co.mpo-u,nd to be 
iodina:ted, wa.s very sU(?Cesstul when. there was e.n hydroxyl 

group lt,t pos1t1on to1l1'. ttthe en#(;)rittg iodines _.-:in. all cs.sea,. 
but one• substitute~<~ positions th:ree -and-- five, or ortho 
to the htdl'oxyi -sroup• 

2) As itwa.s !mposs!ble to lod.1na.te 4-(41-111droxt 
pheno~) acetophenone _ with nitx-ogen iodide~ a mixture .. of 
~od:tne~ _1nex-euric oxide an~ eth1l. alcoh~l. .was employed.. 
This procedure wai:J se.t1sfa.ctoey ;n this 1od1nat1on., sub .. 
stitui?ing iodines·tntb.e ortho positions to the h7dl'ox:yl 
gOUl'p. 

~) 'rh~ replacement ot an am1n~ group with iodine 
·'

was used. !fuis is a. st~ndard _ reaction, ~81.ng accompllsh&d 
by making the acid salt, d.1azotizing with sodi~ nitrite 
and adding to cold ~o.lut1on ot _ potassium 1~d1de. Although 
'th:ts reaction gave a. mean$ of preparing iodine <sompounds 

it ,,as necessary 1.n this investigation to a1d 1n <Prov1llg· 

the position or the subs~:t.tuting iodine ·after!od.ination 
with iodine monoehlox-1d.e. 
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4} '.!!he add.1 tion ot iodine monocblo:t'ide to an 
~cetic acid solution ot the compound. to be iodinated 
was. emplo,:ed. entittel:sr '!hen the 41

• position ot diphen71 
etbe1' was not occupied.• '.rhis t-ea.et1on pox-ceed.s

:qutokl7 lo~t the reau1t1ng products are us$1ly d1fticult 

to.p'Ul'itf• 
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DISOU.SSION OF · 'l'.'ADPOiiE :IODINE ASSAY· 

Whe lpdin&· compound~ ·prepared ·in this investigation 
were .teated tor ·physiological; properties by using Gaddum!s

Tadpole· Thyroxine· Assay~~- -
•tn 1912 Gud.ernatsch8 e discovered a ranarkable ef-

.. . .
feet of th'11'o1d preparations on tadpoles. They Slil:ink 

. <'•

rapidly in size and their metamorpia1a 1s hastened~ · This . 
phenomenon bas been described 1n great. detail b'Y' ·Rome1s8•, · 

• '· . ., . . ' .. ·, _, 

~$$15 , and. Others., Nwnel'OUS _WOrkers .hav~ EJuggested tba.t 
· .. thyroi.d · p3:eparation could. .. be . assayed .. ·depending ·. ori. these 

phenomena, . . sw1ngle80 discussed this previous wovk; and 
criticizes them .on tbs .grounds that tlie l'lesults are not a 

· speciftc}:; effect of. the ae\i1ve pr1ncipl~ 1tse:tt., ·but may 
he produced in verying degrees by almost !1n;t iodine c0n1pound. 
Gaddum88 bas revised these prev1o:us methods and give~ a 
prc,cedure fora quantitati,re measurement of tadpoles • . ; . . .,.: ; ' . ,_ .

·. The most · Q1?vious change which . ooou.x-s ia. a rapid 
~• diminution in size. This S.J?pears to be dU.e partl.J to the 

,. '· ' . . ' • . . ,· .

hastening of .the __ normal proce~sas of . mata.morphosf$ and 
, . . . . ·, .

r partly to the wa.e~ing which · is associated w:1. th the increase 
' I • ' -

. in metabolic .ra.t·e~{ . The .simplest measur,emente to ltlake, 

and the one most usually made, ·1s that of total length, 
Although. . a tneasurement of •Vol:ume o:r:- weight would ahow much 
ia.rger dif'ferences -and might thus be ·tl?,ought likel7 to prove 
the most sensitive index.of -the effect. It was abandoned 
in favor of measureing the over-all length of each tadpole; 
The .tadpoles were sucked up one by one.into a piece of 



glass tubtns and. the watei al.low~ tt> ~ . <>ut ot the tiubet

vlhen tbe7 beoamt llmnobl.1Q ln thG Glttfflaton tb&'1 w~:tte held 
·.nsa:t.,:,.et a scale ·~ mea~a to the tte~x-sst 

. . .

'.rwe1ve ta.t.\poles to e..batch wt~& uaed., e.nd. the:, w~re tmmei,secl

ln rtve hmicb1ed c~c.• ot· o1ee.n. ~q1ut1®~ Sn ttt.p wate~# of 
on of th$ oomp~d.J wrt&~ b&st;: .$cctlun fJS.ribona.te was

add.ea 1n minute qua.ntitl~e to neo~e .Ctimpltta solution, . . . .

. . .
tlsd som~t. the metll~ of m&atJu111ng the tac.1r,ole.s vm.t 

; , . . ' . ' . 

sbpllt!.eet~ lb<:, ttl4po~e tio be meaau~ was separated bf 
tnefUla ot a t:ea. stra!.MJ?·&ntl. placett.hl a srna.11 or--tatall.le1~ 
a!sh oontaintng a anal.l ~urdi of tap water-. BeanerJ.th thls 
·tasb was placed a atteet ot ~led nitllbtete,:. paper,. Aft.w

the t41dpole bad been la tbe df.t,h fo:t a m!.nute ox- so1 he 
•. ' . ·' . .

comes . to rest. .ay ad.juetlng thQ 1)$P(i» without trtOV!ng th&

dish quick ltteallJuremettt ot tb.E> tadpole. to wlth1n .a fdl.11• 
;~ ~. \ 

meb$Jt .ts p()a$1b1e+ . tbla 111etbo4 ts ,.14 am ta qu1tt ac• 
curatle, Tb~ tndpolas a;,e then placed (bt :nee.nt of a atrainef) 
mto a t1,re hun¢1:J1~c! c•c• o~ystal11d.ng d1ih, ·· oontamtng 

I • .. ·• ' . . . . . 

the sol:ut:tons to be tet:itetl., :rt 1s neOe4:lanr, that the so1u• 
. .

· tton 'be ebansad. dnilY« m:ne te.d.po1ee. were ~ea ·on tho whites 
~ft ·hs,ra bo11ed. eg~e and. a small •ot.mt of le.ttuce 1$0.t* 

'Nono ot the compound.a toeted save e.ni ho??ea.aed. 
I t •, 1 •

' ' . . ' 

metabblitw in tad.pol.et wh!.le ushlg this method.~ ~cl ~eeu1ts 

lltte •~ on pas& 147. i1or1 tests are betns run at tbe 
•, ' . . . -: . '. ' ,'

. , '

ptteaent t:bno o.n4 w!ll be rtpol"ted on at . tr. le.tw' . . ' . 
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~e hundred c,c. of ftnni~ _nitric ·acid (spea:tf'ic · 

gravity 1.52) in three hundred. e;c. of glacial acetic 
acid wer~ added over a period or ti.Jo hours to a we11 ... 
stirred solut.:ton of three hund~e~ and forty grams .of di--
phenyl ether in tour lil.L'>ldred o.e, of acetic e.nhydrid~, 

kept tn a water bath at a t~nperature .of 25° · to 3b0 c~ 
Afte:r- three and one ba,lf houra longer the reaction rtb:ture 
. was poured into watet"~ :the. precipite.~ed. 011 washed. twice 
and diat:tlled urtder xiedu.eed pressure. The mone•nitro com .. 
pound. <i!stilled. over at J.93Q to 210 <>er. (m1eorreeted) a.t 

fom:-teen mm., 

Fr~ seven hundred grams of the mono•nitro mixtm:-e 
. .

kept at o0o. overnight was obtained. two huncil'ed and sevent1 
grams of praot1aally pura 4;.n1tro d1phenyl ethe:r_b-:r filter• 
1ng e.nd wn ahing the crystals with -methyl alcohol. The · 

malting point of the . compound '!as found to be 57q to eo0o. j 
l"eported e.t se0 • 60°, and. ~1~0. Tha y:teld. v,as eighty 

percent of the theoretical. 
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REDUCTION OF 4--NITRO J)IPBEMYL El:HER with 

ZINQ ANT> QALOIUM GE'.LOR!DE 

4.). 

· Procied.ureiaii 

To a. weli~st1~ed. mixture of eight? g~a of z:tno 
d~::1t 'and '. twenty era.ms of calcium. chl.or:tde ... in se-v-enty five 

. (hQ ~t' water and two hundret ' Q.·e. of ninety t1ve peroent 
..:.. -

a.leohol on a; steatn' ba~h was fll.dd~d ~.lowlz forty three grams 
. ot t11~ . n1tl'o c~pbund •... ir11e re.aot1~n was verl· 111sovoue and 
after an hour the mix.tur~ was filtered. to ren10-vEf the Zin¢ 

. oxide and. urteh9.nSed zine,· · .. The filt'rkte was 'r11,J;,9d _again 

and. ei'epos:tted. a few . 'Ct1staia ot the hydrazo oOnipmmd. These
. . . 

were removed a.rid .' the, solutioli di~uted viith water, Wliieh gave 
·e. light' :vellow mass of 'the Qtnine • . 

A . rkir 71eid of th~ _ex-ua.e prod.uet vras Obtained and

'the_ melting . p61nt was 'a~<>o.·I tepol'ted melting point of the 
crud.$ produht '18.S 75(.F to ao0d•l reported melting point tor 

' ,, . . ; , . ... ' -..

. the . pure 'ani:tne . wa..s 83.5.0 0 • . • It Wll.$ found that the best 

yields could be obtained by the reduc~1on of' the nitro 

oompound with cat~lyti~ hydrogenation~ 
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Q ..o.. Q•o-Qol!
Prooed~a21 J

.~rty seven ·gre.ms ot finely divided 4.;,.anrl.no 

phenyl eth$1.7 were ,1armed on e. steam bath with sixty o •~• 
of rioncen t:rated ;'b.yd.l'.'OChlort"e ae!d and one hundred e.nd f 1:tty- . ·~ . . . ' . '

c.o. of water. ..The llli,ct~e•·,wa.s heated. ttrttil .the ·ct>lnpound 
was s. 'finely divideil mas~ •. The ~J>mii3ion of amino ' hydro- ' 

' ' 

chld~idS 1 'VvO.S cooled .to 0°0. ·· a.nd : diazotiz~d. ,with fifteen. 

grams of sodium nitrite in forty c.c~ bf water • .. Afte:r one 

half ho~ the mixtttre was neutralized with sodi\lnl tiarbonate 
arid po~ed into· ·a cold . e<:>:I:utlon of' t1nenty ':£•1ve e;:r-e.nis ot 
· sodium cyanide 'an'.c:t t,'lentt '. .t;i"?'e gram.$ of cuprous· eyanide 

· 1n one htm.dred end' fi!'ty! c,c. of· we.~sr ... ·. ~lle brown pre"' 

. oipitate fi.l'st formed. evolved nitrogen ,when .J;amed to rt>om 
' "tempera tu.re• 

trhe remaining ofl we.s taken up \vith ' benzene. The 

benzene wa·s ~vap~ratea._and the oil distilled under· vacuum, 

giving fii'te~n gJW.nis 'hti1ght ye:tlow• e-11... ~e bo:t,11.ng point 
.. . ' . ' !

of this compound at 14 mm. wa.s l879C~ trpon standing· the · 

oil· partially ~olidifles and was recrystallized ~rem hep• 

ta.ne giv-ing eolorlese needl<::s which melt at 47°C~ 
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. Q•o• QQN .Hyd• > Q.,o.,; o~OOH

By hyd.x-o:tys1s of 4•0~110 dlpbenri. eth.exi ·with 

ai'e6ho1ic pQtait.Ji~_hydrQJC1de, the acid torhie,i'in · 

'rh.is ~as A<?cbmplish~d ·by us1ns.:.~.iftY,' .c-c• of 
et:i:&;11 e.:i.eohol,.:, W'aj.c$1'1 Vfl!U:; ~~a. with t~o sre.llls ot p()ta,s .. 
t111m1. 'h;;dre>x1a.e,. and. i:1ve st'atns ·ot 4.,c~ho•;; diph~rlyi . ethe!'• 

·.The ' m.:&ture ·wa's ret1uxea oh 'a . ,1a.ter ·, bath ,' tor tbr·ee 'hours; '. 
a~ter vrll.ich 'trilne the: p~odli(?t wtls pour~d.intc ·a·cold. acid!~ 

'·tt$d. soiutlon of iee wli~:ij1;1~,i \~1~ tl>.e; po~!~. the ·~o1ut1on 
··was et!rred. . cohtinoua:t.f: •. , ·-4~:PlienoX-.V' be~o!c , aci<l Pl"~Cipl-- , 

:tate$ out ·as. "bite ~~ztsta'a~t- ~nil 'ls re•e.:r.rs~allized·,·ti'ora 
ll.~1i1rig · etll,tl -aioohoi·. , · 

' ·... •. •· > •• ' . . ' . . . _ ·•

An etgb.type:r:cent ·~teld ot.~he· f1nal. produot 'was 
: ObtBit?,ed s.nd. the melt$~ w~s :t.GO~C~·J.:' r~portecl '·~t f59Q to

161.oo. 
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PRfi:PAPJ\.TI011 OF

4...pnmrnn BEMZOlO AOW

~om 
4•0HLOR BENZOIO AOID ·. e.nd. llODIUM :FBENY!ATE 

Procedure•., I 

t.l'o five gram~ ot ~,chl.o~ benzt>1d .~ctd vrere 'a.ddod ·

it!ve gra.111~ of l)h,.eno1~ t,,o and on~ .~1r gr~ms or sod.ittnt 

:,:.cy-~¢tide1 and some :copper catalyst .• · Th:ts. mixture_· was

heated , on ·an·· oil ,bath· glfed.uall:,: -ontil ,a;:;- t¢mperature ot . . : . . , . ' · .· .• '. . . . ' . . .

soo0o fl. 1ts.e ·l'eaoned.. '~he teraperaturEl ·wii,: all.owed. to re-. 
:•main constant for ~,v~nty min\tbe's, ,and. atlrJ?Gd. ~onstatrtl:y 
with a copper _:r,ire,.· Aft~r :,.tald~ up t11:e ··m~lt 1:tLhriif we:bt~r. 
;thG ~olutton watJ ·:ffilterecl' ,·and.' .. r1eia!tied =w1t11 hya.roofilorie 
. e.e:td. 

This, procedure/was '. tr1ed. :t:leveral t~e~ .and rio · .

: quantity <:>t the · final · ·product was ,obtained... Various .pro-
- . ' . -', . . . . . . ' . . -, . '

portions of the ·4..-ci4-or· benzoio· aoid,: }phenol. .. ··e.nct sodium 

h:,droxide Vtare tried.• but · the reae~1on \VOUld. no.t -ta~e 
place -even when 'the temperatiwe wa~ 'raised to 2ao9-c and 
me.:tntained there for several hours·._ D1:rfere1lt cataiysts . 

I I ' '• • ' •• a • '• .•a .. ' , : W • • • . . •. • if , , . ·• : •:• . • 

woi•e also used but no-annreoiable results were· obtained~ -·.. . ; . - ; ·.,· • - .:. : ' - - -_ . .... ._. . . - __ .. · ..... ' ,' .· ·. I . • 
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l?Iml?AM!f !Olr .. 01? 
4•(4*•ltltl!RO PmffiOltt) BENZOX~ A.C:tt>

ti-om 
4.;.(JAltBOlt't . IlIPlmliYL mm

Aftet ~ry~g many alt'ferent metl1od.s of· 11:ttratlon 
the.; ·toll'1ai11g p~oc~dure was fo~d. to gi~e the .. h~a1f result th 

Ohe ~ole .. (216 si-mls)·, ot 4•~:Pb~:,- ·r11phenyl· ether was adlied

tdfonfj mote t~a ~tot conk~t~t~~·t,;it:i»"~:t ~c1~~rtJ;,ec1t:tfl 
. , . , ·. . , . , . . • •. - , ' . , I• ·.· . ·. t 

g~~'titj t.s~) and ..• ~e .. moi6ot··6(nlc~nt~'tt ~tlOacid 
(98 grams) . Wlian i?he mat.urJ · was' ·liea.t'ed. to. '!G0 ci.~ there · was 

'Sila.deni~ a· ·copttoutf GV<?1utl_on Of'_brown'tumas./ Whe 4 .... ,4, .. 
nitro phenoxy) benzoto -old. chstallised from the solution 

' : . ,, . ' ;:· : . . ' . ' . ; :_ ' ' . ' . . .. · .. ',,'. '. .- : . : . . . . _- .: .. ::, ...... '._ . ' ' . '. ... ·? _' ·., . . ,· ' ' ' 

:() t'Ol'lll ue.l).QW c?s~ls wbith came to t~e. tm7:f~re. of. the 
1;tquid,. U:b.e •soltition v1e.s t11te;ect·~nd. th~' 'p!recipitate 

. ,. . . .
. .

\Vtls :recrystalliJ:oo . f:vOm. ben.tent1'~ 

~fte1"· .. t.H~lt/el:'a.:L r.~0X7sts.ll:l~a.tions' melting' point 

of: 230()0• was· 01?tatned{repcj~ted. at.· 236~0. 'l:he yield ws.s 
1;11it~ S1i g;,ams- _ ·lllb.~··lnelting point· of the•· cl½lae p1'0Cl.uc.t 

' . . ' . . 

wns a~o'Und 185~0. ·e.n~ it. ciid no~ melt' sbarplfi indicating 
appta.r'ently that there m:tght be: present both the 4-n:ttro 

and 'the_·2-.n1tro ee>ml:JO'tind~-, the· malting point tor the ortho 
product. being 1a2°o. 
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This mathod or 11.itrs.tion appax,ent11 11 !?1 :o<,ntra.-
.. . ' '

d.1.ct:ton to tb.,e 0rd.ina1"y methods., vrh:toh :r:tepo~~ that th,· 
tenipera.tu.re should not go ·a.bove 40~ to 45°q.,,, however, no 

. . .

results were obtained . at · these · temperature,, while results 
were obtained. at va0o. 

IIatts'7Jmann and. Bauer -~eport~d. tbs.tr · the produet 
was insoluble 1n hot· alcc,hoi,: however:., it v,aa fot1nd t11at. 
i;he · prod:u¢t wns so;l.uble . in hot ebhyl, ~1Cohol~ · 'l:b,e 8lll.0Unt

· ot · s.icoho:t used. vras conaide"~ble · in propbrt:ton to the 
·~ . - ·• ', ' , ... ' ·, ', . ' '
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PREPARATION OF 
4-(41-N:tT:RO PHENoxt) BENZOlO AOID

. trom 
4-Pmmon BENZO:tO ACID 

91\venty onFJ gra.ma ot 4-Qa.;rboxr }?entoic $.qid were
'

QJ.ssolv~d. in one hundred to one hundred and twenty five 
',· .. . . . ' . 

c.o;. . ot ooncentliated nit:r:tie acla.. The solution was cooled 
. . - . . -,- . . . ·' ' . · . .-.. 

by means ot an ice-bath and. . then ge~tly v,aX'Jned to 4$PO. 
until e.11 the e-f?her, we.s ln. solution.- The tempera.ture was 

kept, belO'if 451:>o., using an ;t.ce--bath for about on.a half hour, 
' ., -' . . ·--. . .

preventil:18 an e-v-olut:ion of nitrogen dioxide as mush as 

posaible. ':rh~ solution was then allowed ;to set overnight• 

:rnithe morning red.dish . brewn crystals filtered ort · after . ' 

coo11ng in ice .. water. Water and lee added to the t11tra.te 

· gait$ only a ·very ~11 a.mount of s. ·tarry gum. The .filtered. 

crystals were then tiashed an.cl turned with _ ice-water. · They . 

W$l'8 dissolved in d~lute eod1Ulll hydroxide• boiled with 
·· ohattcoa.l , filtered, . cooled with. lee;, ac1d1tled1 and the ,.. ' ,' 

product tilt er~d oft• T:tu, s~bstanoe waa purified by re• · 
'

ct-ystall1zat1on. from benzene •. 
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PREPARAT:CON OP 
4-(4'•Ul'l'RO l?HENOXY-t, BENZOIO AOID 

trom 
4-..N~ltO Ot!LOROBENZENE sncl 4•IilDRO~ SENZOlO. A.OIJl · 

O· . . 
i{(>~Qo:t + lt()oC•QJt~NoaQ •o-<=)~oOH 

Procedure10, 

JiilvQ grauis of· n1tro Qhl.orobenzene· and. 'six srama
of the di--p6tass1um salt of b.ydro:x:y beri.~~lttiacld.. were 

' .. .. ' · ' ··, ·.· •: ' '·"' ·

d!s.solvecl in. tl~ty c.o.- ·ot nttrobenten~. , :«fhe ·tniij'iiJ:.e was 
heat;a betwei:ln iSQ4 afia le()~o~· :¢:@' t1ve hOUJ.'s: ti.~ bri.e b.ali! 
o:t .the 1llixtUJ't) wOl'~ed. nP t?Y' e.dd!ng ll.itd i.e. i!tt.le 
sodium b.yd:r-o~:tde solut:t.on.• Vihen ·steam d.1st1J.led~ ~!tto 
benzene ' t\nd n1t»o chioroben.zene ··wa~ dlst11led. ov~~ •. : . The

.. solution \ln the steam dist:i.ilation flasl( was then filtered 
·and · made ae1dic. · ·~his : sol.tit ion · was then hes.tea. five ho'tirs 

·more and the other half · t')f rthe solution worked up the same 
as .the · first · half. · 

. This procedure was tl'ied: ·8.lld. '%iev1s~ ·seve:ra.:{ times 
but no appreciable ·results· W8l'$ obtainecl. however, a; V&'f!8'·

sms.li amount of the 4~(_4l-n1tr9 phenoxj): bensoic acld was 
. '. ._. , _ - _ ' ' __· _. , • . .' , . ·. - . :· ._- .. _·, ' :. • , ··· . .·. - -. __ ..._: . ' .- . .. '. ! :, . ! . . ·! . ;_,', : _ : ,_ ·,•. \'· obta;ned ·but ·the yielg. ·was ·so smttll that other' methods were 
·used.- . U.siDB: the· p~t'aij~imn.,salt of 4~hia.rox.y ben.eald.ehyde 
instead :ot the 4 .. }iydroxy benzoic acid. g1V$Sll_goo~ ·Jield 
of the aldehyde which -·oan· be oxidized to the .· acid.• 
(See page
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fllEPARAT:tON OF· 
4•(.,J:•:-t{:t'!'RO PBJJI on)- SENZOIO AGID 

from 
4-N'lTRO PHENOtana 4,-.(mLOROBENZOl:O·Aom 

ProcedUt'eJ 
··:tn. coupling -4.._nltro pheno:f and. 4,.·cbl.Ottobenio1Lc 

. . 

acid.,. thirteen· and t1v.e tenths. g~ams . cir ,4..nitro. 'ph~o1 
and.,t1tteen st-ams ,of;4_.clllorohe.n;oic_ac1ct-werf> d~ssolved 
.:bi _._ iiolution of ten percent -potassium hydroxide. : This 

,'

miit~e was ~et:t'U.1tea fox-· six hours w1tli occasional st1l'~ 

x-1tig, 'l:ne conten.~s were filtered and made s.cidio with 
' . .

~ochlorl.o . a.c1d. J.17 ·. means ot tract1ona.1 c,rystallitation 
the final 'prod.t.tct wa.s obtain~ .atia pur:tfled..:.bj diEUJoivhtg 
fu hot al.coho!l, 

. Experiments w1th this· p:rocedtn,e•· gave. VS.1'J1ng ~e• 
suits. At f1rrfb no' ;esults W8.1"8 obtained but when the

-s~lution. Which was 'made acidic With b.ydrocbl.o:ra1o aoia, was

-~1lciwe·a. to stand :tor eevera.i &ays a l)roduet 'ccystali1zed 
out v,blch was 4•(4'•·eaiboxy) nitre, <l.iphenyl ether •• howevez,, 

~. . ' i ~; ' . - . . ·- . ' '. i . ' 

t~e 7ield was V'1rJ smali; ·-rhe meltltig · point ·or tl?,e c0m.-
po'Un.d was 220°c. J ~eported in lit~rature at ·eza~a. · 
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PREPAMTXON •oF·

4• (41-.l'ilTRO l>HENOtt) I3ENZO:td ACID

from 
4-.itITRO F:t1JOROBENzmTE a:nd. 4:•mlDROX:C BENZOIO ,AOID 

'6 P:rocedure8
· :

Forty three grams ;(o.srnole) of the dey potassium 
,,.' ' '' ·;- ' ' ' '·.\ 

equivalent q'Ua.ntity ot pota.ssiiw hidr6x1.d.e in wat'e:t-1· into 
., , ' . .· ., ,.·•,

a water suspension of 4•h;td:roxy b&nt5o1c acid,: 't11&n. · •evapott• 
' . '

.. ' . 

fl.uorobenzene · fox- one ho'tl.r at 190° to 200c,O. VJhan · .~001,· 
. ' 

the excess 4-nitro tluorobenaene wa~ removed bt steam dis-
til.la.tion (40 grams. were re;covered) •• After filtering off 
a. .srr.a.ll re~idue (2 g3:~s) ot a blf product,· 4• (4•~nitx-o 

phenoxy_) benzo1~ s.010.., the so:t:ut1o~ ·rema:triing in the a.is-
' ' ' '

tiilation flask, ~as acidified and. the white prectp1te.te. 
' 1 I •··• I t 

washed \'lith water. The iteld w~s 37- grams of the orudf 
.. ,. '

product, which afte3' %'80rystaliisa.~ion f~onr gla.ois.1 acetic 
acid and. charcoal~ melted. at 235qo • 1 reported melt1.Ilg point 
was •2:ssc:. to ·'236°0. 

When the .above acetie a·cid solution ·:fs diluted. with 
\'later, more ot the product will be ·obtained, hovrevei-, the 

;: . "·,. j ' . . .·. '....

melting point of this product is ax>ound 190°- to 200°0.~ 
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sh~w;ns the presence. of somt. unchanged 4•hidl'OX, benaoic 
ae:t~., But 1f .:t11itf is recrystallized £:com glacit:J.1 acetic 
a.aid. pu,:r~ 4-(~•-.11!.tro phenoJ:t) banzo1¢ acid will be ob~ 

ta.in.ea.. 
tt'hi.s method gives the best yield~ ae well. as thEi 

purest p1"loduot .of all other methods. v1h1Ch w~re used 111 

preparing 4- (4••n1txae> phenoxy) benao.1o acid.; 
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PREPARATION OF 

4•(4••MITRO PHENOU') BENZALDElm>E 
from 

4-0RLORO NITRO BENZSNE and. 4,..1rroaOXY BENZALDElttDE

Proced.~e~•, 
A·solution was madei oonte..i.~1ng: 45 -sram.s: <?f potas.-

situ11 hydro;xide and twenty fi,ve c•'?•: Of- hot ·.wate:iti•• Th1$ · 
:solutibn waa·· ad.cled ·v,ith ·constant sti~111g --. t6 'ninety seven-

gx>anls or the el'llde 4-.1o/d~ benza.ldeliyde Ootnp~d .v,ht(lh 
, ' , 

prev1ous11 had been c11saoived ·1n two hundred c,.o~ bf. ethyl 
• · . .

alcohol• . By coo;ing :th1s mi~ture 'in· :toe tliere was _ obtained. 
one hundred _ ~"'ld siXte~n grams. or· -91." of the ;theo~·etical 
of the potni,t;1unt salt; ~he material. wh1eh ,,a.S obtained .
was _ of ·a' dark r~d color bu.~ was foun~ to be _satisfactor:, 
for the £oliow1ng ·reaction. 

To tv10· hundred. gt-~ms (1.27 nio:ter of- 4-.chloro nttro 
ben~ene k,ept at l65-1'1o0o. wa.~- added in·· smal.l portions -with 
st:britJg during one ho~, ninety three gram13 {~58 mol&) 9t
the dey potas~itnll :ea.it • . -The mix· was,: then kept ·at 190-200~0. 
tor six hours, cooled. and steam distilled. to .remove exeless

4•chloro n:tt~obenzene •. On crystaJ.lizatlon from dilute acetic 
acid and che.rcoa.1 gave 108 grams ox- 75% of the theorefhicai 
or a br~ produ~t~ which after seyera.l ccysta11;zat1ons 
'Wlth charooe.1 and alcohol gave colorle·ss needles, which 
melted at 104° and 105°0. 
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PREPARATION O'b' 

t-.(,&.f:-,t{t'fRO·· PF.iENOXf) BENZOIO AOID 
from 

. 4~(41~N1.TRO· Pf®lXOY) ·m..~ZA.tDEFitDE 

m!.%.~~e·ot s1xt7grams of sod.:1.mudiellro•te m
one tJ.und.J,ea. c,c_. · ot ~ter and. tor-tr nine grams ot .tha 
4.. (4,'~ttro pheno~) ~ena;a.l.dehy~e was· hea~ea. until. the 

ald.e-hyd.e .was just·. about: to melt, -·~1?,en. a.a. ~oo~ ·a.rF :ttf··had 
complet-e17 melted:s ~ort,r three · a.c. of coneenti'a.ted sul.-

furie · aci~ vtere · added to· ~he·· stirred mixture during · the 
ha:t.r· h~. After·'anho~-~:··the nli:kt~e wa..a ~11owed._to 
coo1. then diiut$d.·w1th wa.te,, ·and. tha ·.s(?1ia.·l:'es1due· 

:, . . . :· . . . . ··.;, \ 

exbX>S;cted.several.time• wlthhot·i11ute sodiumbyd.rox:Lde 
;·•,,·, t ·, i... .. . '. ·, i .. ' •• ·,•.t,, ·. I ., . • I • 

' '. • . ' ' I 

fJol.ution• ' <1,1 aetli~,ig. this ~u~e $olu1;ion, ;here 
W8.$', ~bbai. ned. .fo'J!ti :one .gram'G o'/1. ,4~(4/-.nitro 'ph~oxy)•·,

'benzolo acid. or ·1eve.nt7 nine percent• of. _the 

· ~he Wl.llb ~ng p¢1n~ we.1;1 i'O'Ut!.d tO be ~35~e." J repe>rted e. t 235" 
· .. ,•_.... 0to. 236 ··0-..
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,. .~(4~Mlll0 :PEENOxY) BENZQ!t(l AO!D 

from 
4• ( 4 ••lttTR.O :B!m'NOXY) BENZOIO ACID by REDUCTl:ON 

WITii CATAtYT:CO li:lDROGEN' 

Procedu.ret 

twenty grams or. the 4•{4~~nitro ~enoxy) ·bentoic 
. . ' .

ao1d wePe d:issolved :tn hot ethyl alcohol. As this nitro 
' . ' ' . . . . .

product is not readily solub1e in aleoho1• a SU;fficient 
\ . . . \ . 

que.1l~y was -used to ·s.naure oorn.plet~ soiution of the com~

pound.. The solution vtaa h~ated to ·boiling' ~"ld plaoed in 

a. l:tt~ be>ttie which had previously been heated to approxi• 
' . ,,. 

mately the same tempera~e of the solution. The bottle. 
was then placed in a epeo1a1 ¢atalyt1c hydl'Ogen ~educing 
e.ppara.tul3 and. two tenths grams of the platin'UX!l oxida 

' , .

eo.talyst were added.

~he mixture waa then shook v:l~&rously and, a.t the 
··:.•.· 

omne time hydrogen was passed into th& 'f?ottle under p1'easure • 

The· ska.1ng ~s.s oon.t1.nued. -until , complete red.uctionLhad 
•, ' . . .

taken place. In this. ca.ae the amount of hydrogen. un:tlit~ 
' ·. ·• ; . ! 

v,as th1rt,- pounds, :· After rep~ted. expe:ttiltlents the best 
.. .. ·,

results were<:>bta1ned wheri the pressure WS.fl amintained at 
• , ' i 

f1tty po'\l.Ilda. When the compound had taken on the necessary 

amount of hydrogen it was left :tn the.bottle under prt3ssure
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· lltld oon.tinued shaking . to insure com.pl.et& red.uot1 on. 
, . . ' 1.~ . ' . . 

'J!he ~ed.ueed eompoti.nd was ·then< filtered, bt auction. 
t<> . :remo-ve the cata.1ysi:i El!ld 1.1nr lnsol:uble impttltitlea bha.t

ma;, l~ve been il1 th~ solution_. · 1'he · f.30lution afte!" red:uetion 
'· 

· .turned a deep gx-een1sh coloit and the amin~ WS.$ brottght down 
·by adding to ·tt. sQlutton and. ice ~d watezi. The final pro!iw 
duct was of c,a •wbtt~ c:tteamr natur~~ whi~h melted' at 193'? to . , . . . . . ··,: ; . ·· ' .

1946 0 .• '.), repopted _ at l.934, tti l94fo • by liause~n and. Bauer•• • 
. S®rcit-y of ths bitl'O product and the long pro-

- • ., - • • • j ' • C t C . • 

. k_¢id ?!lakes it neijesettry that th~ . reduc_tio~ o:f tli~ compouild. 
be one giving a. very ·high yield. · . targe qilimt1t1.~s cpuld. 

. . ' . ' . . . .

• not be reduced. at one ttille because. ~£ th.e d:iffi6ul~1f of 
. dissolving the 4~{41 .. nitro phenoxyl benzoic $.cid iri alc6ho1 • 
. . ·. ··.. .· .. . . . . . . . .· ,· .· GO .. · · .. · .. . .. .. ' ~. . .. ·· ' ' . . ' .· ·.,.·· ... ... ··.· 
rrausemann al:ld. ·Bfl.uer · hnve l.'1eported .that .. · this n!tr.o eom•

' . ·. ' ' .

pOUnd was ins~lUble in hot a.loohoi., but 1t,we.s. found that

with s'llffiaiertt a.leohe>l it will go .1nto .solut:lon .ao that 
' . ' • .' . . • ·• I ' . -: , • 

• ' I ' • • I <

.the :reduction can be ee.utt):y oe,):ried . otit. • 
·. The ~:ttt'o prodt.t(.}t was, fo\l?l.d to :tsedu.ce mucm better 

it.the so:l:ut:ton was taken out bt th~ bottle occasionally . _ ·,. , _ ·_ . . ' ' . .

·and.heated and a. .~~eshportion of the datalyst acldea.
· . ln . order· 'to obtain the best . x-eaults, th~· nitro 

. '.. ' . .. ,_. .. . ' .

• product must be of ti::1e highest purity. Attempts to 'reduce 
the nitro. prOd.uct.:l?leJ.ting at two or thr~e degrees lovter 

· than 235.ioi256°cr,··~J~~ '.Very · unsatisfactory. 
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J?RE'.P.t\$l.i\.'1: l01I .. QF 

!•(41 -:tO:DO PHEl{l'.)~{Y) 1:'tE,1'1ZO!O AC:tD 
.ffont 

4. ... (4,;~!INO Pl!FJN9X--t) BENZO'.I:C ioro 

C) 10: ·o··· .........
'NR~ ..o-C).•.'. ·.··. (:OOH ·..··.· ··•> ·~ .. ·. ·. ·.·. •Ot!-C) ... ,.· .. ·· ·.•·. · .. ·.·· .. ¢00:fl .. · · ·. · · , HOltO · ·.. · ·., · •· · 

i>roced:ure9 :

, To a ~elution of. t;ve gram.11 ot, 4: .. (4"-.am:ttio pb.enoxy.) 
' '

benzoic ~cid in, fa•ienty. ·c.o. of e;;a~:t~l 'acetlt~ a.'cid -w!ts '
,, _... , . '·

added a. 'Cooled ;30:Lution qf ten. c.c.of eoncentraµed 's~1c 
. . ' . · '- .· . ' . ' ·: '

acid in fif'ty o~c1r of v1ater• and the· re~ulting ;m.tititwe, m
was cooled to o0c, ·. ~he sulfuric acid sdt of the amine 

. ' . .

separated out cons1de!'1ib1t. Vihile stirring rapiclit, there 
\:_··-i·) -,_ : .· • . ·,. . . ' , .. ·. ;· ' ·'." .. . ·: . :· ·1 . •' . ' .... ·, ....

v1aif then added. drop 'bf drop ,e,n lee.: C?lcl solutl(?l'l of 1:~em
grams ·of sodium h;1dr.oxide in. ten e.~. ot·:we.te~. 

,, , , . .

,The nitrous acid formed Vltl.S used.' up :lmme<:I.iatelf, 
, , . ·' . ·- . ~-:.' :' . i l

v1ith vecy little evolution of.' ox1d~a, ·o:r nitrogen• l:rut the

appee.~~oa' and' m11shy 'Gonditon , of . 'the solution changed on11 
, .. '' . . \ . ' ' :- .

slight.17-. No cl~a.i- ors.gne o.1rizon.ium solution :ttL tomed~ 
After ·standing fol' ten minutes, stirring frequentl7~, .the 
j\ 1 ' ' I: • ' I • I i.'. , <

mhturf' wa.a pcu.Ped v1:tth 1Japid et1rr:tng. into a. solution of · 
. .. . ' ' , . ,• . ' ' . . ' \ 

four grams ,Of potasshtm iodide in twenty five q.o. of we.ta~ . . ' ' . ' . .· ; . .

to whioh fifty svams of :toe had been added.. Adeep brick 
t .'. 

red.addition . produ~t :t'orined ilm:1eg,iatel7. The. mixtu1•e was

then diluted to five hundred c.c., then warmed. sl.ow:ty to 
' '
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95~Q; . The · red : oo1or gra.dua.J.ly . oIJ..anged to· lightr bx-own du.ring 
the heating,. . 'but ver-1 -11tt:t~ ·daeornpos1tion oc~1.1rre_d: unt11 
approx:tmate1t,_ ~ishtt ·,p$j;teent bad :bsen ·ttea.Qhed,-.when ~htJ 
·prec:t~:ttate ·. ros~ ·to the. atirta.ce in the· tol"Jl1 ·of troth:•· After -
·k,eep1ng at 95~0. tor a. fe\v minute·s to cOinpJ.ete the ci~cO)ll•
pQs;t~on,.·-.th'e , mtQC'ture was .e~o1ed. w.el1,: ~d :thG ares.m•a color• 

. . . ' ·: .. - , 

ed. ··prOduet ·,t-7 ~•l t!lt:ered .ott·,,, · ·An .attempt -to .·diasolve 
• ' :, , ' -, _ -.ry I '1 -'j '. j ; - •· :• ;• , ,': ., • ' , • 

·the la..tter 1n·.·dilute sod1unt h,-droxide -~oiut1on prec,1pitatet1· 
•~ ',. I • . > .· • • . • • . ·• • • • . . . . . ~- ·, ·, • •,

the salt i~ :pra.ct:t~ll.y 'quantitative .fl.~id 'when.· oniy a: VG'f!'g 
,, • 1 ., · - '\ 

si:tgb.t e,tae.e~ ot . aiknl:t-baa·been added.,.; · This f:tlter~d ott 
t• ,•• -.- ,• I ,. . .. ·• • \ • r •--, 1, -,_ ' ' , , 

a~d aoidi£1e& ga,;e six. gfte~s letght,r one pa~cent _or _the . 
' . . . ·. : . ' . -_. ; . . : • . ~: , - ' : . : '•,. ·;.. ; .Y ·:, ·. I .. ; > ·• . • ·• ; ' \ . • ;<. i: .-- :. . > j •• . _: · •• :·. ' 

th~oretloetl ot ;the crude !od.O acid,: which b-zr recrysta.l--
: ' .: . · ,:., • ,. ; ' ' , , • ( ,-- '!t" · , .• · ' • •·, ' ·'":, ;

litation from alcohol, was csbta.:tned . a;s . :fine . ne.~Ill'Sf. color• 
. . .• . , ' . ' ' . ,, ,, •· -·; ....

le~s , Ol!ysl;a.ls• ma1tins at 2lo<> ·to 217·oo~ . 'lhe prc>dua·b wa.s 
1 1 I ' , .. •· ... '.. .. . · .• • ,•.

aoltible ;n ·ethe:tl~ ·hot ·benzene,: acetic acid, bitt int{oluble 

:tn water. 
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PREPA.,~.ATION OF 

4• {4"•!T!DRCDC'!t FH'.E.'1-!0X):) B:EmZOIO ACID 

from 

~· O•o- Qcoog ---a:.;,- HO ociOO!il
Procedure: · 

F:tve .artd one 1-lalf grams of firiel7 . pO\";dered. 4 ... { 4;-, 
. . . 

e.nlino phenox:y l benzoic acid were stirred into a . ·<slightly 
' • r . . . . . 

w::::.rmed mix.tur~ of fifteen· c.c. or concentrated sitlfur:1.o 
. '

acid. and. tv1ent:r c!c• of' water" then abour;.-fifty grams .of 

crushed ice added. Wi~h a · thermometer 1n the mixture, an 
i<?e.cold .solu.tiun of _l~8 gro.ma of sodium nitrite il'l. ten 
c.c. or ice water was S.10\vly added with stiJ:iring, keeplng 

the tanp0rature at 0°C i! .. P'Y irm11e1"sio11 in an ice salt bath; 
' . ', . . . ,; .. .

when neoessary. The mushy consistency o:f' the .sulfate salt 

WllS changed bery little lhy convei'sion to the d1a.zonium sait; 
. . 1 ' • 

. ' ' . , . ' ,,.. ' ' ..
' • • 1 

and the appe~~nce after l~he d1nzotizat,:t011. was about the 
same as. before. After allowing to stand for fifteen minutes 

. . ' . . . 

,vi th frequent stirring the· oold diazo mixture ,was added · 
' . . .; '·: ' ' · , ,• '

slowly through a. reflux oondenaer (to pl'event lo~il?,s water) 
f"

to a boiling mixture of' one hundred and twenty e.c. of 
4 .. , • •

concentrated. sulfuric a.o:td at.td. ninety o.c. of wa.te:t', ta.king 
·. : ' .

.care that the addition. did not occasio1:1 too great a .froth-

ing as the nitrogen exca.ped,, and the n.c1d solution kept 
' ·• . ' ',
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bo1,l:tng . d.w1ng the addition~~ whi oh req1tlred , a.owt fifteen 

J ~ut'3s, ', '.l!;vi ~Qltttiot1 ' was cooled with :tne and. f'ilterfld1,': 
.. .., .,, .. - . . . . 

.,..· __ . •;! • 

~d.\ washed >several. ti1i±es to ren1ove the acid·; After a • 
• • \'. • • •• ·:•• , • ' I 

thqro'!.1-gh .. w~ehing a e;rayish ba,own· p:rod.u~t re.sulted yielding 
. .

tlye gt-ams or the ;p:rod.uot which melted indefinitely a.t 

app~oitimateiy 170it>O.

Afte~ di'ying the prod':lct ltJ was then, reccystallized. 
' , ,l l ; ' \ •.: • ,. •

tie:tded a white p:c-oduct meit1.ng · shaitp1,- ··•e.t' l.93.,0. As the -
; . ·.• :J ' •. .. • - ' ' . ,·, 

~fne ·melts -at 192:<>~ ~,, a mixed ~~1·tin5 ;(?int was mride~ 
:,_· • , • • I 1 " • , I

g:tving a. 'melting p9irtt :ot lee<>o., ehow:tng th&t _the product 
·:- . ": .. - . . . ' .: ' ' . ' ~- . . _-,. 

was .not the a.mine. Tpl~ .p~·?d,uct · toms: the sott:t:um salt and.

, 1.-1:;- is ·'Ver;J 'soiu'b'le 1n v1titer• · I1? , Vi'~s al.so very soluble ·hJ. 
cold eth1i aicohoi · and aoet:I.o ae:id. · . It J,,as also l;earys'tnl-,; 

' ·. . ' . . .,_ ·. . . . ' . .

' ' ,.-. • ':, • ' ' ·- . · • ' ' . • • • '_1 ' ' ' ' : '· •. '·i·:· .-. ' . 
11zed fxaom hot w~te~ , a.nd _1ue:tt.s P-t J.92qG;., ~he wielcl of' the 

pure: prcd.uct -\vas only -a.bout tW;~1tty percent; 
' Analysisi 
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?RE?lu1ATI0N· CJF 

4-CZ' .st ... :ot~:toD0-4'--.lfliDRoxt l?RENOXY) BENZolo AOil) 

d:~ ( 4. •HivROXY PEENOX:--IJ BENZO!O AO!D 

I 

ll'.oQ"'o,.Qeoen""i;:iroQ•o..QaoOB 
.. :t '

1r.o two grams of . 4• (4i~hydroit: pb.(;t10X:9":) .i:fonzoie 

acid was ~dded si:x:be~n •'?; bt a.mm6niuni ~rozi.·de' ( epee:1.:t'ic 

g~a.v;tr .o.as) and two e.~e. of dilute $Ocii\l1.11: hydrorlde solu-
tion. To ·tll1s was added with cons·tant · sti1"ting;,; the cal-

culated :1mount of a normal solution of iodine. in potnss1um 
. . 

iodide.. This was per.form.eel as e,. titrat:tont the iodine 

solution being added -b? r.ieans of burette • . 
Black Nia fom:o.s and diaappeo.re slovt:l.:J'• After th$ 

. [ :

addition or the the?ret:teal amount or iodine~ ~odium d.1-

aulfite ,vas added to itemove any OAce;3s .1od.111e thf.lt ri18.y llnVe 

been fot'i1led • . ':Che aol.ut1on was then made a.e:td with hydrol'" ..
ohloric aoid• The pr·eoip1tate .fomed ia of a. :gelatinous 

. . '

natur<3 and can be . r'eorrsto.ll:tzed i'ltom hep~a.ne~ ' The cry~ts.ls 
. . . : . ' '

tormed. ,ve1"e white s.nd decomposed ab. 225~0. _\Vi.th the libera.--

t:ton ot iqd.ine and fina.111 melted at 25590. 
TheJ:>e \'/as· obtained tlll"ee gl"ams of t~s compound . 

which was about· .60 ( of the theoretical ~e1d • . 



Analysis; 
Oe.:toula.t~d. pereent Iodine (f o~ C iell$O.,Ia• I molecular 

. weight ·.~· 482) = se.71%

1) Found. 52.45% 
. weight or sample . . . 

~ : ~ - ...~ : ,., -·~ -~ .. .... --- .1892 

.AgN0.8 ·so1'n used. Jl. c.o .•. · .,00635 g.~ or I) - - 15.61 
Weight of Iodine ... • · - • · .. - • • - - - ... - - .. .0992 
Percent of :tod!ne · • ·• ... ., - - • ... - • ... - - .... • 52.45% 
2) found 52.55~ 
Weight of sample ·ii!, - .. • • - ,.. ·'!'! · • • • - ""' .,.... • ,iii "'"· .1640 

std• AgNO• sol'n used (a.a f.lbove) . ... .• • ,.... ·~ - - - • 13 .. s7

Weight ot Iodine • - • .. ... • • ... - - .. .... ... .... • ... ... .oaa2 
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SERIES !I 

4•P1n1!'MOXY AOETOPHEUOME DERIVATIVES 
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~f )p'-o,.N '\..j__/ ..o-\__/o-an.15 

z:t,. ·o!·· o··.· · ? 
;. HO ..... ·•.· .. .,0,.. '·. i. ·•·. ·.· (1..el!a:ago . .:c ' ' 

IOl O 
---.:b> I Q..o•Q ~-OH15 
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PREPARATIO~t OF 

4• (41 •NITRO PHE~TOXY) AOErOPI!EMONE 

from 
4•H!l)ROXY AOETOPHEttlONE and 4.-?tTITRO FLtrOROBEiiZENE 

To ten grams of the pOtaasitnn. sa:tt of 4•h-ydroxy-. 

a.oetophenone,. ·ad.d fifty grams of 4•n1tro fl:uo:eobertzene. 

(Using a lrirge ~xcass or 4-..nitro tluottobenzene w111 give a 

better i--esults) • This mixture is then heated for on~ hour 

:tn an 011 bath at a.bout 180°0 • The :mixture is· cooled, steam 
distilled to remove the excess 4•nitro f1uorobenzene 1 and 

filtered wh1!1:e hot to 3:emove the tarry miter:ta:ts. The crude

4-{4,•nitro phen~) aoetophenone sepa~tes partially as an
011 'but upon ooolirtg so~1dif:tes and is pu.rit!ed. by reoeyatal ... 
ii.zing from hot alcohol. The e.1cohol:te ti1trat·e is diluted. 

' . 

with water and. more ot the compound vti.11 precipitate. The·· 

two p3:ecipite.tcs added together give almost .a que.nt:tte.tiva 
yield. The t?ompound is repuritled b7 boiliI'..g in hot alcohol 
and oharcos.l.· · l?ttre. 4~(41 •nitro :plienofy) a.eetophenone separates. 
out as heavy, fla.1¾1, ,tthi~e ~reoipitate and. melts sharplf 
at 83°0. · The yield was 12.5 grams wh:teh eighty nina percent ... :. : ' . ·. - ... · -:· ·_ .,

o:t. ·the theoret;icaJ. yield. 



74 

l?REPAAATION OF 

(4~~AMil10 !">BEltOttl AOETOPREN'Oltm 

from. 
4-. (4••MITRO PltmTOx,¥} AOE,TOPlfEMO'Hll 

Dlssol;vs 5 groins or 4•(4'·~n:tt~o phenoxy} tteete>phe• 
r • t S_- .1 :· . . ,. ,·•.' ·.· .. ·. · ,,·; • ·1 : ,, __- .... ,. ·, , ·,. ' • . , '• .. , l 

,none in one hund.rec. a.nd flfty .o•.c.- of hot al.eohoi s.hd pl.ace . . ' ' -; ' . . : ' ; : . " . ; . ' . -~ . .' ' ,. ·, . '' ' ; : ' ., , 

!~ ,t ;~e .l't3du~irig :niacrn,na• . >:I.Lt.r tJe1'\ :qu~nt1t;~~ .1110.-s- .. ~a used. ,;t 
. desi~~d as the pz,oduot 1$ ±t~ad.:tiy_ ,soluoia 13:1 hot alcoho~• 
Use .o.2 grams of' pla.t:tnum ox1~e as a cntsiyst a.nd. red.1.tce . , ' . . . · ., : ;,, . ., ; ,.,-·, .. ·, · , . .

in a. b:ydrogen~tion rnaoh1ns u11d.e:t- 45.,.50 p6trnds or preflsure~ 
' · •• _ · •. - ,- · i , •· .• ._ , : _; · .• • r • • _.. • , . , ,, •. : _- · •. ·_ : , • , ,

;'.rbe .re~etio~ is .complete: 1n . about .. fltt.eel?- min.~t~s, abs~rbing. 
. ; . . . , ' . - . . . .. . . . ' . ' . _-..- ' . ' , . . , . ,, ' . ' '

th~ thearct1ca.l , am6ttnt or ,h-yd.:rogen. The mixture: was filter• 
• ' ' ' ' • . ' • ' . ·- . ( . • .·• ', ,' ' • . ' ' ; ' ' ' ' ' -1, - ' ' . • ' 

eel to . ren1ove the pls:~int.1111 . <,x1de ~nd poured int~ ti:n~lJ 
i ' . ' . < .. • ' ' ' . • ' ', ·. ' • ' • . ·: ' ' . '

. crushed ~c.o, . The ta:m:tne -praoduct separates out as s. fine white 
• ' , I I, : , , , , • 1 . ' ' , I < • ,. -, . " _ , · ' , j ' ): • I , , ' - ; • . . ' I I• , : •

f1slcy . prec$pitate., giving· e. qtte.rtt:1.te.t:tve ~eld of. ·the .com• 
. .' ,-., :- -_ '_ · '- ": . .•• - ... _ . • - . ' ' . \ ·, _ ' .· -. • , :. , ' . t ' 

p91.1...11d. 4-(41-Amino phenoxy) acetophanone. erysta111zed from 
' < \ .:.,- ; • • • :. ,_ i .· . ·.• ..· , . ' : . ' ' • ' ·: ' 

. ethyl alcohol , ~nd the ~elt:tng . point. of the . pux,if:1.ed ¢ompound. 
' - \ ·, ' .• , . . • i ' • • ' ' : · ' .:- ; • .•· • ' " ' ' '. ' .· ' ·, • ' :, • . ' ' '.. ' ' . . ' " ' , • ' : ' ' 

is 123°.c ,.. ·lfh~ y1eld was 3.98 ... gpan1s which 1s ninety pe~cent 
. , .. , .--,, · -• • , ! ' r • • , : • , .' • __ i,: __, _-: : _,·-•-•. • - · ( , , • ' • · · , ; ' • ' . ' · · •- i , • • · ,
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PREPARATION-OF 
4.. (4•·..:cono Fl!ElU)n') •. AOETOPlmNONE 

rro:m 
4 .. ( 4/•AMI'NO. PHENott)' AOETOPlll£MONE 

Five grams ot 4• (4l .. amtno phenoxyJ aoetoph&none., 
• y

finely powdered are dissolved in fifteen to twooty c.,o; .-!'~ 
glacial. acetic acid,. To .th1s solution is. e.ddect: fifteen. c.e, 
ot concentrated sulturic acid lthe s':11ta~e. 4oes not go into 

, '

soi,1tion) ~Hn coot the mhtux-e to o0 c; and. ad~ .~.s grams (?f 

sodium nitrite dissolv·ed. in ten to rittee,n ~.o. of wate3'. · 
. '

Add the sodium nitrite so1uti(?n slowly and keep . the ten1psra-
twe ot the mixture ·below 59 0•. After all. tlie sodium nitrite 
solution has been added let the solution stand 1n the :toe 
bath for ten. minutes, 'rhe diazo. compound. ls th.en· added. slowl7 

. . .

to a. solution of. f<?ttr gl'ams ot potassium !od.i~e d.1 ss<;1l.ved, 

1n twenty five c.c., of water, containing a.rushed ice,. Qon• 

tinue stirring , to1! a few .minutes art~~ all · the dla.zo product 
has been added. Pia.ca the solution lbn a water b~th and. 
gradually bx-ing to 70°0. and ~1nt41n this temperature unt11 
the ~volut1pn o:t gases ceases. A brown precipitate of. 

·4•(41 -iod.o p1=1enoX11l b.c~toph~none separates from the solution 

upon .cooling~. Sodium acid sulf&te ·ls added: to remove the 

exoess 1od.1ne.. The solution is filtered and washed thorough17 
with ,,a.tar. 
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4•(4:'"'Iodo phenxoy) e.oetophsnone oeyatalllzes 
frOJn heptane· $lv1~ a light yellow. pPoduot vihich melts 
a'.ha.rpl:y at 96 .a9o • 
Ana.lystst 
Oaicu~ tad . pex-9er.rb iodine {tox- 0·:14H.i:tPsX l m<:>leoular we_igb.t 

or. aaa ;.o} ===· 37:,.sr;i Found. 1 . 57.~2$ .

·1).,W&:tght( of stttn.pl..& • • .. • -. ·•• • • ..... -. • .. • o.17$8 
.,,... .·. ' ' , ; ! 

·starid.ard AgN06 solution us.ad. (1 e .·a.i 

-vle:tght of. iodine irt samp1.e • - .. - ..... .. -~· -

Percent.or Iodine ··1!1 sample. • .-.. ... ., • ·• ••,. 
Found. 3'7~08~ 

·-, . ., ..

• • 0.0655 gm. 
• ·• ·.~' 37.88, 

2) Vleig'Q.t o:r sample • • • ,•·~ • • ·.~ .. '"'' .• .. • •. • o,1586 . ~-
· stetridard AgMO~ !ol~tt:ton. ttsed (as s.bottte) • • ·• • . 9;2'7 o.e; 
Weight ot iodine fs• sample • • .- ,~ • · ....... ·~ •• - o..oses

f • I 



Pxaooed1.ll1el 

7?

PREPARATION •OF 
4-(4'--IODO PBENOXY)AOml'Qi>BENONE 

trom 
4-FliENOXY A.0FJfOPHEM0NE 

~Cl :.lm8•6 .. · -o- ••·•~·•·i •.·.·• .• •·•.:· .. · ··.. :tAcO~ · ·.. ·. \___/ \___/

.. 1t14ve grams ot 4•phe~oxy e.~etophenone were· d.1.sso1ved. 
in .:us ~· •. o~- of' glacial. acetic a.oia.... To this was added a 
_calo,ulat~d amount ()f tod1n,$ _.monoo.li1tly,1de ·(4 g1.1am.s) in .·sma.11 

. . . ' . 

portions'~ The ':'eactipn ~s spontaneous w1~h 1111tcl1 hydrogen 

being given ott., A~~; the lot'line m~oe~od.d,e.~B
• I , •• . • . ' • • : ' : • •• ' ·•' , , 

b·een· added th~ ~oiu.~ion -,,~~ refluxed. fox- .;thr~.e ho~J. 'rb.f 

mlxture was the~ 'pO'tix-_ed i~to. cracl~ea,. fc~ 'Slid the prpduot 
, . . ;' '

separates out as . a 1:>ie.ck tal:'17 mass. A s:olutton 'or .. sodium 
' '

disulfite wa.a added to remove .a~7 tree i~din.e; · 'rh~ masa 
was then .. axtracted. With. e,ther', separated. and. dr1ed.. _The 
ether wa.s alldwed to evapo:t'aiie l..eaving a ;,edd.1$11 oil~ 
Thfs_was -ta.ken. up ln_hepts.n$ and aliovted t.o slowly -e,Tapo.-

,

x-a.te. Yellovt_41'rstals separated.. out which gave a .m.eit!ng 

point o·f 9a,o·. -:~: :A mixedcn1a1t1ng PC?~t or ·_~his io~o _compouncl. 
.. :. ' _.; •f -!

and thS.t 'prepared ·rrom 4-(4i•atid.no phel1ox.y) ·acetophenone 
-- . ·: , ' . . . ' \. 

gave no d.~preas1on, thu.s pro~1ng that the iodine ente1'ed 
/ ! ·1 ; • 

the ring 1n the 41• pos1t1on-. 
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PREl?ARAT!ON OF 
4- (41...A'OETAmN'o PHENOXY)..AOETOPHENONE 

trom 
4 .. (4#•.t,JlflNO FHENOJtl'). AOETOl"HElfO!-TE 

o . o •·.. a o
ca,,..A 0--o .. Qn•,. .. oRCHii•eO•o .. QU--oHI'! 
PJ:-ocedW~J

Twenty tvro grams o; 4•(~~"'.'_amino phenoxy,} aoetophe• 
none were ·dissol.ved. in thirtw- ().e. o:t · acetic e.014 ·•.:fglacia.1), 

I I" < • i J \ ; • '"·· , '. ; , '.., . , • ' ~ ; • ·•

. .

reaction .ls complete if one dx-op ot the solution: .,,hen 
placed :tn coiet watel' 'cryste.ll1zea· out as a sol.id 1·if as . . . ... -. - . . ,,

an oil', ret1trit some -niore., , When the reaction t~ c0n1plete 

add enough · a~etie . acid to · q~adruple . the · vciltnne. Then 
pour $lowly _ into bold ·wa.terr ag;ta.tlng at the · same time~ 
A browi1 precipitate .1s obta:1:ned, which crn be ptll'ified. 

from hot watex- and Qharooa.1 • . · As the product is only 

~lightly soluble in water, ·it ta.k~s e. large voltlllle ·or water ·,.. .. . ,, •- . \ . . .

and cons1de~b1e .time to purlft a mu.ill amount •. Howe~er. 
the protiuct comes out. ~s a white fll1kt compound.•· vhieh 
melts slla.rpl~ .a.~ 146~0, The.yield was seventy percent of 
th~ theoretical. 
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Analysis: 
S~lllJ?le No. 1 . 
e. e • _ Q~ .~eid. used .=== 3 .o~ N of' acid. t::t ,4753N
x (3 .02) '.4733) (;035!).5) ( .397'1). 

·. ,. ..·• .3784 . 
x =s~211i_Qt Mitrog.en 

c.c oi':acid:.used._.::=•3•22 N of acid. = ~473:31-1
X :: .. (3 .22) ( •;1:733 2,( ~035,05J f.39'7'1,) . 

' . - .4125 
· x = s.15~ ot n.itrogen 
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l'REFARAT!Oli' QF,

4~ (4~,_.ES!{ZOYL,,A!aMO l?EEliOD) ·AQEm'Ol?lmNONE

from 
· ~•(4,.-AMlNO l?BE110X1') AQ~OPHENONE 

O '. · o . · li () 

GH;.•&0 ...11) .. oll!¼·--'-'><c~a"&O..p .. Olf;;;Q..,

, , 

r.cc, ten grams of ,4.-(4J-:-am1no then<>X9") aceto:phenon.e 
'add ·the. theoreti'ca1 amount .-'{th25 ·grams) of · benzbyl chloride: 

' . ' . . . ,. . - . ' ' .
a.ndt ,fifty : <h6~ of t~ri. pert:ent ,sodium hydroxide aolut1.on.; 

:. . ,, _, ·• ' . ' . .

$hak~' 1~ a stoPl)erecl f:task ·~t:tt th~ od.Ol' 0£ ~he,, benib11 
chloride. bas ioomp1etely di.sappeared • . The ma.as become.a

. ' . ' . ' " . . 

. : .

:with _wa tar, the product 1$ rac:cysts.llit~a f rem ethylh , alcohol. 

1Xne ~el.ting point . ta from !44~' to .l4s0c; The ttel.ct is ninet1 
~ereent _ ot the theoretical. 
'An.al,ys1s, ·. 

$8lllplc,: l{6., l. 
. . . 

wt;. ot sanip!IJf=i o.4~46 gm. 

e.c: of acid ttsea· =s.$9 :io.c;. ,, 
. : . _ i~:ga(.4733) ,.oasoa2cl·~99'7i 

...,. , . ' ,, i.4946

x 4'•.41,&

N of acld = ;4'133N '. . . . . . .

• ' •. '.• · . ·: ' . . •;: •, • I _. , '• 

sample iNo~ .2. · wt. of f:lample ='0~53~4 gm; 
-~...;._.(s;.so.. )J.t4'133l <•.os.sos) t~39972.·: .. · •. __. .. , c~c • . of acid ::=. 3.50 · · · ;5394 · . . . . · - · .·, . - ,• . .. 
x =r 4.30;( . . 

~a;ictt1ated. theoret1caf '% of N = 4.23% 
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PREPARATION OF 

4• (4'•HYDROiCt l?ltENOXl')' AOETOPHENOJlE '. 

· fitom 

'4~ (4/ 0A?tttNO PHEUOXY PHENXOY) AOETOPHENOlifE

0 . - 0 
c:m,..,&-O•O•Oznt. :wcm•• CHj,JQ.,.o• QOH
·l?rocedure t · 

. Five grams of 4-(41100mnit10 phenoxy) a.oetophJhone 
. , . . ' . . , i : .·;' , .> . ~-. , , .· , ., \ ' : .· ' ,' , .. ;:' ·. ! . , "' ; ' r· '· ;' , , : ..

. are finely powdered and $t1rred into a. ,.slightly. w~ed 
' . - , ; . ,· I ' ' ' . ' . - ,- • . ' ' .. !. ' : .• • ,,,_. ' ·, :· •• .· ;_ '

mixtuxae of fifteen c.c. ~t conoentrat~d $ul~ic_ ~cid 
., ' ' • ' 

and twenty c.c. or watett, g1"1ng a greeMali•co,-otaed _ 
:· • .• ' , . • : ;·-' • • · _. ' ; ;· ~ . ' .-· : ·' ·; i • ; • ·< :<::-.· ;: ; ,. . 

mixt~e~ . _Fifty grams of e,rusb.ecl , ~oe ~ere adde(i to tlie 
' • • -· ' ;. ... ' ;. • • • ' ' ' ' ' • ' ' ' • • ' ' • • ;, • • ' • J ' ' • • .• ' •• ' • 

solu~:ton whieh. bact .:been p1aced .. 1n and ice-salt bath,. lower-
., · ·, • ' ' • . ' ' • ' •, < ,,. • • • I ,; :· S .' ' ,. • 

ing the temperature to o0o. Th<:3n l~e grams _of _sodiUnt n:t.tr1te 
' . . , ... . ,·. , . .-· ' ., '. : 

in ten e.e. ot water we?'e ,addeq. 'fh~ greenish-colored 
' ' . , , ... . ' ,.. : ' ' ' . . , . .-, . , 

. mixture then, ;turnecl e. brownish co:i._or; .. and. 'Vias completely 
, · ' • • . ' • . ., , ... .. · . i •. - • . ' " ' ·, . 

in ~olution • After allowing the solution :to stand £or ten 
' ' , .. .' ' ' ' ·, ·,. :, '

.to ,fifteen minut,es with frequent stirring the cold. d1ati:o 
• i . .' . '.- \; , ·. ' ', , -'. ' ' , ' , • - ; , . .. . : _' , _; · •; . • ,· • : -. . . : • ; 1 \ ' • _. ." ' . 

product; . :was _adde~ to a b~1;1ng ~o~ution _ o~ , l.20 gisams,of 
. co~~~n~rated suif~i~ . ~~,cd .artd 90 grru-as or wate~ ~, -The 

'. ,' :. ': ... '. . ' ".. ' ;· ' : ·: ;'. : '.,<· .' , ':, '! :-__ ' ;· , · ; . ~ ' - ·- ' . s ' • • ,': •

solution will boil around 155° to laoc:»a. It ls better 
' ; ;_ ·, • ,• . ' ,' ' . . - • .• . . . ;, •1' : • . \ ' • : ' .

to ad4:, th1s produc'b by ~~ans . of a reflux condenser, .ln this 
. way pr~venting ,th~ loss ~-f w~ter,~ . ·The ~rodu;et . ~h~d 

' ' . . . ; . - ' : . ' ; .... , ' .. , :.,i' ' : -. ''. , : . ; ; 

not bE3 added too rapidlJ" as it will troth up a great 
. : . : '-·, : . 
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deal., due to the liberation of n:t.trosen,. ~his add.it:ton 
..... . . . . . -.- .. .

should roquiz,e.:'ten to f;if't~en _minu.tes. The ,.solut10n ts 
cooled with ice which . prodtiees a :fla.kf brown precipitate. 

-

The product is .f'ilter~d. and. ,,ashed thoroughly to remove 

ail. th~ aulfuri1c a.eld~ ·. 4-..(4t,i•n-,droxy phenoxy) aeeto, 
phenone is J;Yu:ri.!'lecl by. rec~stal:llzing :r~on1 hot wa.tex-, 

. '- . . . · _· ' ' -

in ,qhich it ts only slightly soluble. Xt ean also be re~ 
, . ' ' .. . .

· ~()Itlp~d is .,155°0., _and th$, j'ield was, hbout sixty percent 
,',',; "I·:._ I , I ; - ! ' ; ( , ·•, • ; . . _ ~ ; , ' ' ; . 1 •
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A'JJTEl\U?tuEJ) fREPAMTION (lg 

,, .. ,st.-.$•~~:r,:r.-:to:oo-41 .. ~lDRQ};;I l?ItmIQXf) J\OE'rOl.'HENO~ 

with, ll:Ca 

Jrive grams ot 4~(~••l1ydroxy·pbenoxy) a.ce~ophenone 
·i'EJ. }1:t•solved. ,in. fort7 . c,.o, ct. e.mm~um. htrdrox3.de.," ffo . thls 

.. · . '' ' . ' . ' . . ·. ' ' ' i''!

a~on1.s.d:i1 · ~olut!on :ls::a.dd-~d eleven stams, _ et -toain:e i:a.1~~ 
-so1,red in potas~ium' .f6t1S.de. · After one lialt of th~.-·todint1-

' . . . . .

:hp;.rf ·been ·added. ·the 1odo compound. begins to ., ~eparate .tr0n1 

th~ -,so1111.H.on '..·as ...a)brbtmish .::1:>1ac.1t, substance. , Wheti- the:.
; ·.: ·: .... : . ; . ' . . ' . , • ; . • ... : •, ' '' . ~- . ' ' ; ,·. ' . ' ' ' . ' . _- ' ' ' " ' ' •' ,' ' -~

~~J1tfon,·o£ 1~ill~~po1}e.$siiim !;~t1, ls e0illp1~te;, the ·· 

:solutio11 irt macle acid ttnd filtered·, , $'he ·~;re.c!pi·tata ··1, 
' '

' . . 

V1ttshei: thor0USh11t •• ~tl1 · a :c111ute told1t1m . bisulfite·, solution 

ana 'then with ,ve.teri 
· Attempts :•to _,p~!fy thi·s ·, ligh~ . 7e~1~,v colored · 

compo1ma,. ·wh~ch hact a d:tatinot t>dor of :· i<?dof'orm, tit':tlad •. 

Tho . iodine iil.na;yais: was nc,t .. sa.t;sracto.t)~t• :. · This. iod.O com• 
·pc:nind. , prQved· to 'be :ttecy. toxic to· tad.pol.es,: ldll.ing e.11 · e>f 

' ..., '' · .• ' ' . •. ' 1, , . . r. : , .,, , ' · .. ..__. ~- • ; i . ·' , , _- '· . • .~ • . ·

tll~ teat batch.within: ~hirty minutes.,: 

r.ttb.e ex,pl~natio~ ot t~e fornJati~n•of iodotorm~a 
given on· pag~ 21• It was therefore necessacy to use some 

other: 111eth~d t,f !odin~tion ;_be_s1,-qta NI:,, and·4•(4 ·~h~dro:ty 

p~enoxy) ac~to1?11enone.~ · The proced1ire_ 'found to be success~ 

+Ul was the.trefltnient of 4•(4~•h1dr<>X'1J?1?-erioxy) acetophenone 
with iodine,. mereur:1.e oxide,• and alcoho_i. 
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EXPERIMENTAL 

SERIES III 

4•PHEUOXY PIIENOXY ACETIC .. ACID DERIVATIVES 
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.SERIE9 !:tI 

·4•:Fhen6xy· raeuoxy Aeetic Acid aerie$ 

S:VUthesis nx>f 

by 

, .. . . .

m\:.,oo.·. . ..o .. O eca~ .HoQ .. o..o.·... / OH
' . 

..oOH
·('.· . . : ' . .

--->·HOO· ·.-0'!'" o· . Oflla 
· .. · · OOOH. 

.I 

no.o·· - .. •O.- o· OC·. H. :a.·· · . • . . . . . . . . . , I . . 
.· .. ·.oooa

. ) 'HO o ·· ··-o-.o· . . o.c··.·H.· a·•. ' ( 
l . . · . COOR 



SERIES · !II. 
(CONT!N'UED) 

s,n.thests ot 

87 

2ClCH2 COOR 
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tQ.. C -o~ ·o· .·. OOH,aOOO'.tl \ . . • · · .. 

to·• .. ··.·.·.· ·_ •0•0. ··. -... · ... a.. Q·· ··•·., OOHa . . .i .. •· . . . •· , . . .· . .. . . . . . . . . . . . . I
·. · · · OlCH2000H . . · OOOH 
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PREPARATION OF 
. . 

4-.4'•DIMEmHOXY DIPHE'.NYL ETD.ER 

trom 
MONOMEiJ!lIYt,_ET:HER OF mDROQ.UINONE and. mtOlJIANl!~QLE 

Procedure: 
Seventy grams of monomethyl ether t:?f hydroqu1nona 

were melted and hea~ed. to reaction with 28.4 grams of 
pota.ssi-um hydroxide-.,_ 'rhe salt. f'omed. was _heated. to 160°0. 

on. an 011 bath to ~emove the watezt formed.. When cooled, 

99 grams Of P-:-bromo-anlsole wex-e ad.ded with a. little 

copper b:r-onze. The ndx.t-u.t'e wa~ heated under a. retlrut eott• 
denser on an oil bath at 200°0. tor three and. one half . , 

hours. The solid was extracted with dilute alkali to 

recover the excess monomethyl ethe~, and steam a.istilled 
to remove the excess-brom.o~antsole. The residue was 
washed with water aeve~al tim':3s, filtered., and the solid. 
crystalllted tr0n1 hot alcohol. The product toPmed white 

,· . I •' - . . ,· - .·, . ' 

leaf crya.~e.~~- w~ch melted at 3..03 to' 104~0. The yield. 

was sixty grams.



.Pl?OCeduttet

, l?REPARATION ·op 

40!!'(4~~:aYDROXY PHEllOX:t) PRENOI, 

90 

· Twenty· grams of 4-4~-dimethoxy iU.phen7i ether 

.were heated. with fo~y ·gram~ ot anh.1droua _a.J:1.~min:um . 
. ' . ' .

chloride ~d_th~-produot _t'used with the evoJ.ut:i.on of 
hydrogen chloride on ·e.1:1 oil_'bath to:r:- one. &nd one half 

hours a.t l.45° to i5o 0o • Water and. hydroehlor:tc ac·1c1. 

(3:'.~.) vrere. alovily ~o ~eoompose the a;uminum salts •. 

The ltlxtu.re was a.1:towed . to . stat}d overnight, The solid. 

. formed was: filtered otr; e:ttracted with soo.iwn cydro1dde · 
,• . .. . -·, . . . . ' ., ~., . ,.. -· . \ . '

solution, tiJ.tered.~ and, precipita.ted. cold,with dilute 
.·.. ' ,· . • . . , ._ . . ·• . -';. .. .

hydrochlor:te· a.c:td. The precipitate erysta11:tzed .fro111
' ,,, . ,, ". - .... 

boiling water :1.n gl'e.y tlak~~ which mel·ted at 1so<>c.

The yield is £ourt een gram.a• 
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PREPARATION OF 

4•(31 ~51 ... DI•IOD0•4~""HYDROXY PHENOXY) PHmTOL. 

· 1'ttom 

4""(4'~mroaoA'Y PRENOXY) PREMOL 8nd. MITROOEH IODIDE 

:t

noQ .. o... QO!t .. Qon 
I 

Proced:ure t 
j .. . . . · .·

· Four grams o~. .... (4 ~hydroxy phenoxy) phenol were 

dissolved in fifty e.e. of ammonium hydroxide. Ten grams 

of' iodine were <i1s~oJ.vec1 in a. solution. of' p~taesium. · 

iodide and added to the above ammonium salt. After the . 

addition of' the iodine was eomp;ete the solution was · 

stirred for thirty minutes more• . The mix was poured into 
a dilute· hydrochloric acid solution, wh.ich separates the 

s • ' - - < 

4•~61 1 51:•di ... :t.odo-4i-hydrox:r pheno:x:sr) phenol aa -~ black 

mass. A dilute solution of sodium bi sulfite vms added to 
' ,. < l , 

remove any excess ·iodine. The s,.)lution is i"ilife,:ted and 
. . .. . _,r , . . 

we.shed '!ith hot alcohol -as the d1•1odo eonipotmd is ~ot 
. .

soluble, while tha 4--(41~hyd.roxy phenoxy) phenol :1.s. 

Attempts to obta1n .tJ?.e Pl"'?duct othet- than black failed 

although the analysis cheoks ·with the calculated am.aunt 

foi., iodine • . ir,.ae yield is-t\-:o grams and the melting point 
. .

ot: th~ 4•(31 ."'5l-di-iodo•41•hydro~ ph~noxy) phenol is 

2409c. with liberation of :todine. 
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Ane.lysist 
Oaleulatea p~rcent .. of iodine (fol" Cl.$.ltI130~1:2 I moieoula.r 

weight .of 454) 55.94% 
t) ,ound. . 5~.01% 
,veight ot sample • ., • ---~-- --~· -~ "' ..._ .. .;...- ,... ~- •.,.,.. ~- -~ • ·-.. .18$ 

.'l.034 

Percent of :rodirie :tri sample · ..; ·;.,. -. .. ~- -~-- ... • ·"" -. - 55;.011' 
'· . 

2) Found 54~8S% 
'' . 

st~. ,Agll03 ·solln used (l e.a. ~00$55 g. of •f)- ~: • 1U.;es

Wt~ or Iod:tne in · sample- ... • ~- !Iii· • ,.., •...; ,.. ~ - ... . -.ii. . -~ ---. ·~ .0739 

ie~oent of Iodine in sample · +. ~•- • .. -•• ~--. ""' -~ ·.._.. !P·· -,. .. . 54.as,&



93 

PREPARATION OF 

. 4•4'--(s',s•-n:r-IO:OO)•B!StoiOXY ACE.TIO ACID DIPHEMYLE'l!HER 

from 
4.,.4:• .. (3' 1.5'•DI•IODO) . DIH'Y.Dl'tOXY D!PHENYt Jm:1:m,m 

and cntOR() 1,lOET:CO AOID . 

Proceduret 

Two grams of 4•4' •(3',s'-~1-~od.o) . dtl:rydro# di ... 
'i ., ' 

. phenrl .etJ.+el" were.,mixed, with one gram of .. ~hloro_· aceti~ 

aoid. ' To _thts was added a strong ~ol;ut~an i,.f, a,odiv.m 
hydroxide •. After th€' reaction which :ts spontaneou~ ha.d 

subsided. the. miXt,µae is ·he~ted for fifteen m:tnut~s. The 
. ' ·. .. . ' . . .. • · 

mix is diluted. wi,th ~ater and the soa;um salt of the di• 

iodo compound. doe$ not go in solution. The -pr~cipitate 

is made acid and filtered. The yield was about 1~5: grams . .,.- ,' .. . ' .. . ·_ . 
. .

of a d.a.r~c brown compound • .· The melting .. Point of 

4•4'--{s~,:s"~di.~odo)-bia-~xy ace~~c aei?- d1phenyl ether 
we.s above 285t;lc. although iod:tne 1a libe:rated at 2,50"0• 

Analysis: 

Cal.culated, percent ot Iodine (for Q 18H1 ~01 I 2 J molecular 

weight::= 570) = 43.351' 
l) Found 42.931' 

. . •· 

Weight of sample .. • - - ... - ..... • • ... • - - .. ~1280 
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·: c,55(). ..

Percent ot lodine in sampl~ " • • - - ....... ·"'° • · • 42.93~ 
2) FoUlld43;.01,t 

.We1$ht c>t sample • • · • • "" ..... • ..... • - .... .... - • .. 
sta.. AgNO• sol.'n used (as. a.bo~e) • ... ,.' • .. - ......

' ,.

W~ight of :Codine in 'eamp:Le ··'!i" ""' ... ... • * ·• · ..... ... •
"" ....... .;it ...

l ' 

.145$ 
10.01 

.oasa 
·. · .. . ··· tff 45.0l.10 
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OF' 

4;..4••(3'8',..D!--l:ODO)•BIS~OXY AOETIO DIPJ;IElr.lT:, ETHER 
+" '· ' ,'-rom 

4-4'•BIS .... QXY ACETIC ACID DIPiiB!NYL ETHER and. 1-T!TROGEM tODIPE 

Procedure; 
Tbree grams of 4-4'•bis•o..--cy aoatic ao1d :diphenyl 
. . ·· '· ,.. .

ether is 9-issol.ved 1n thirty five e,o. or an:-.Jnonium 

hydroxide. To this isadded thirty se'!en .c.·cf. O:f o .• lN 

solution of iodine .in potassium iodide. ,This solution is 

stirred during the addition of the iod:tne and. one half 

hour longer to c0111plete the reaction., The mix .1s poured 

111 ·1ca and dilute hy~rochlorio aciq.i, and the product 
' ' '

separates out S.ij a dark brown me.as.. .A dilute . solution of 

sodium hisuli'ite is added. to remove the excess iodine. 

The mixture is theri filte:i:-ed and washed with t11ater. '!'he 

melting point of tne iln.pure product :ts 110°0. · As the 

d:t ... iodo -product is not soluble :tnhot ethyl a.J.oohol., end 
- '

the 4•4'..-d.1 .... oxy- acetic acid diphel'lyl ethor1s1 this gave 

a method. to remove any unreacted starting products. The 

precipita~e was refluxed with ethyl alcohol and filtered 
while hot. The d.i•iodo compound became lighter in color. 
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The : me1ting p01n.t of the ccmipound wat1J above 2SS'cJ. · . .

libera.tirig · iorl:1.ne · ~t . -250:~o:,,~
. . .

·•. · ; \• '

" ' ·•

Caicul.s.t~d percentf o~· IQd4-ie (foa, 0 ~elI.11107 :t:2 J moletJula:r· 

·=i t>10)· .~ 43~;5~ 
:tf li'<>11llCL #~61% . 
. W~i~t ot !ta:ilp1e ··~ ....~.· • • - ,- -. • -~. • -~ • • • : • . ··.:,,- ;15·45

• ! :· : ' . -. • ~-•, 

· $~cl:••;· ~gNO~, sol'n. ·'tla~ ·(:i · o.o. · ... ·;00635. s', ·o:r·£).{ · l<>'~a(i. : 
f ·-, • • \ : ; • '·' ii, · ' ; f ' ; 

.: v1e1ght' oi ;oa:tn~ ·3.n,. ·sami>l~ • .. · .. •~ .... ; ... .. · -· .• oav4 
• , ';': :: ' •_ •\ ', ·' ' ! , ·t, ··.; t,. • ', ' I, ..• :.. \' •< . l't ·\ • I )

·p·· · ·. : . · · .&;. ··· .i. x· ·oo<.-. · · · · · · · :. · · :·.·.•..·.. ·'·····4·.···:a··.·.....'.·..s'.·1··· "tff..·•·.• . ••> eroen\j o... •·· .· ·• a.ne • .,. ·~•··· • ._ <- - ·~·· ., • :·~ -.... ."' ~'. ..,. 1o
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PREPARAT!OI-l -OF 

4~ (3••5'-.tJI•I®0•4*•RYDROtt PlrE:NO.."\:Y) PI-!E.N'OXY ACET!O AO!D 

from 
4• (3',s•;.nI,i,;IODC--4''•HYDROXY PHEMOXY) PllEMOL and CllLORAOETXO AO!t) 

I l

•O~ ~OH :HOO•O.-o()CH~
1 . . . \.__/ 01.on,.0000: . . t . · ·· . · booa 

Procedures 
T\vo gttams . of 4- .(31 ;5 •~:t-iodo.-4i•hyd.ror., pherioxy) 

phen.ol W8l"8 reacted with one half g~;:of ·. ohloro acetic 
acid and a ' eonoentre.ted . sodium hydroxide solution. r.rhe 

mixture was heated for one hour on the water bath and then 

poured . into ice and ··a.:t1ute hydrochloric acid which separates . . 

out a brownish erysta1iine mass. 4 .. (3•5.tt~1-iodo-4"-
hydroxy phenoxy) phenoxy aeetie a.cid _wa.s ex~eedingly d!f• 

\ 

ficult to purify. as · it is . t/ery insoluble in most of the 
ordinary solvents~ if.a.king the sodium salt of this d.i--iodo . . . 

compound" . bailing with ~harcoal and acidifying with hydro-.. 

chl.01"1C acid gave a compound which ana1yzed satisfactorily. 
' . . . ' . . .·

The melting po:tnt of the pro~uct was above 250Q'C., although 

iodine · is liberated at 230°0. As this ls supposed to be 
the same product as that ·fornied by iodination of 4•(4•~ 
hydroxy phenoxy) phenol., a mixed. melting point was made• 

The melting point of . the mixture was undepre~sed, thereb'S" 
indicating that the compounds were :tdEmtical • . 
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. Analysis; 
Oal.ou.1ated percent tor :t.odin~ (for Ol4H:,.oOaltii mol.e~l.at 

weigb.t_::1: 51~) =49~ao,t 
1l Found 48-,9%

;0695 
Percent of Iodine - .. • ••· .. ··.;;,, - - ... - • • • - - 48.90}'& 

·. 2) Found .49.J.3% 

Std. AsNOa Sol'n u.sed. (a.a above) ·• - - .. • •- .. 9·;49 
Weight ot Iodine .. .... -. ... • • ........ - ..... • .... ... .oso5 
~eroent ct Iodine · • - - - •• • ·• ... - ... - ... ... ... 49~15% · 
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-PREPARATION OF 
4-(s•,e•-nI-IOD0--41 ~BY!)ROXY PEENOxY) PBENOXY AOETIO ACID 

from 
4 ... { 4j-B.YDROXl' PHENOXY) PltENOn' ACETIC ACID and IODINE 

Prooeduret 
Three _g:rams of 4•(4'-h:yd.l'oxy phen~xy-) phenoxt 

acid were dissolved in ammonium. hydroxidEJ. To this mix-

ture while being meebanicall7 stirited 1s added s;x: grams 

of i0d1ne dissolved :tn potassium iodide solut10n;. The mix 

1s allowed to atir tor one hour after the iodine solutio,j 

haa been added. 'fue solution is then poured into dilu.t8 

h'y-droohlorio acid containing ·eraoked ice. Sodium bisUl-

f1te is added to rernove the exceas iodine. The pxr~c1pi ... 
tate that comes down 1s brownish black and formed a soluble 

sodium salt I Which was boiled with charcoal and reaoid:tf1ed. 

The product thus fomed. was light br~ and gave an·' iodine 

• test with concentrated aulfuric acid. As this brovrnieh 

preoip1tate was· not soluble in heptane it ' was wa.ahed. thor-

oughly with heptane t 'o remov~ · the unchanged' 4 .. (4 • .. hydroxr 
pheno.xy) ·pheno,c.y ·a.oetio ac:td.. The yield was onlf about 

60%, and. the melting point 11a1l above 250C)O, A~ly-s:1.s of

the compound ·ahows that · it · eontatns two iodines. 
' •
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Anal.1sts1 
Ofllouiated percent o~ . lo~h:ie )toi' .Q~4sBtoOeX• :,; moleeular 

we1gb.t =:·. 5l2J :: 49 .eo,t . . -

1l Found. 48l15% 

Std~ AgNOe -Sol/ti used. (1. c.c; ~00635 g, ·Of I) .. -~.- ,~ l2fn~ 
·, 

_ Weight of Iod.1ne ·•·"· • ·~· -~ ·-~ .,;, ~- , . .,. ~· -~ .~ - .• oso, 
:P~rcent ot ~od:tne · , -~---- .-,.. -.. -." ·_ -~· -....,. • :~. -~·- -~-·-~- -...-.__ ..... 4:a.73$ 
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PREPARATION OF 
4.-4'•l3IS•OX!" .AOE'l.'J:0 AOID X>IPEF!NYL ETHER

'from 
4-4•:.-DIHYDR()}tY l)l:PIIENn ETHER .and, OiiLOROAOETI(l ACID 

Procedure: 
Five · e;rame of 4:•4' ~lhydt'oxy. diph$n.7l. •ther ·an~ 

eleven ' g~ams of ·cbloroa.cet1e acid \vera· malted · together. 
To this tvas aqded a. J~oneent~ated ·soiution t:,:f ·soai-urn• hydrox-

- .. . , . •• ,, , ' . . . ' . 

_1de , : The reaction ts spo11taneous ancl' evolves. niuoh 'heat~ 
After the addition of· sodium hydroxida ·ts complete the 
~xture 'is dilu~ed w:tth water· a.ncl boiteci to~ t'en t.o 

. . ' .
. . .- .· ' J.

·f"tfteen minutes .• · 'l!he eolut,.'<:>n · ls acidified- filtered and

washed thoroughly :,,ith wa.~et'• The· produ~~ comes out: as 
white fle.k$s .wlrl.oh · tum 'brown upon' Ol.'7.b:ig, The· compound. 
can be Pllr1tled from 1:ieptane,· and : benzene . ,a.110. canes· out 
e.a· snowy white flake~. The uield ls · seventy five ipercent 
of .. the theoretica~ ··.and · the . melting· ·pob,.t . ot · the , pure 
compound 1s : 1aa0c. · 



102 

PREPARATION 011 
~->(41..-B$0ROiCC PHENoxt) -~HENOlti -AOETitf AOID 

.tram 
· :4~ (41·..-ll!DR<'.>tt ~tOXY) PHEMOt a.ncl ·OHLOROAO'.ETl'.O· .ACID 

Prooed.uroi 
Fiv~ srams • ot 4• (4-'i-hf(lrolty phenoxv) phen<>~ were 

me1ted -.w1th '~hree grams ot m~n.o chloro acetic· a.~~d. •... fo · 
thi:s ' me1t. ·,was added two. sfa1:1s ot sod.!:um hydroxide · 1n just 
enough wa:ter to ·&s$ol;.e 1t. The ieadt~•on 1s spontaneous 
artd,·care- shbUld. be t~ken ····not ,'to add -thEr ·· sodium ·hydroxi<ie 
· solution toe>'- :rs.piaty~::: .. Atte_;t, ·tbie initial· reaction had 
' ; . . ' ' ' . •:- ,. '

·'fifteen m!nnt·e$;., The soiatiqn v,aa then . J)OUX-ed. into ice 
·and dilute 'li~Joohloric a·o1d. · t!.-{4•,~~ydrc>xy phenoxil 
pherioxy .a,oe~i~ . acid. ,: fs pr·ecipitatecl a··s a ·wbite solid~ 
'It 1sthen'd:t-iac1 ona plate. and1t"epur1tied:trom heptan~• 
The product. comes out willi;;~ and melts -~?'ply at ;·147Qo.

Whe ·yield. was seventy· percent of the theoretical• 



l?REPARNJJION Q1ll 

4•METHOX! Dil?RENYLETHER 
from 
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4•BROMO ANISO!,BJ and POTASSIUM PBE1'10LA.TE 

PrQcedurai 
'To s:t~t-y ~even .gxsnms :(t1ligbt .exoesa) 'Of phenol · 

i:3..dd>.fifty grams ·c,t ·a()lid potaes:!.u:r:i hydrbxide • .. •\'!f1thout
. . .

·o. :reflux condenser :hes.t tl:i!s mixture to 1ss0c. pn.·_Jn 011 . 
bath, . stirring frequently, to drive · oft the watet'•'· '.t{eap 
the:· substf:lnce· :id{le5°o~ rcr ,ten ~nutda ·ana the11 al.low it 

. . . 

~O · cool ·to 145?~~: and. add 122g~anis Of ·4~'bromo:·~tsole and. 
·Oopper catalystt . Then 'heat the: ··m1xtui;e:'at' :l90*d / for, one . . .. ...... _· .... ,· . . ', ,·•,. ,.· ·, ,·-< 

hour~ · :After:. one b.Ottt• · continue 'hes. ti.."'ig at . ·210~0 • ~oi : an .. . 
other hour • . Pour the mixtt!l?e into five hundred,. c,o • .-ot 
water :and s.dd three h'Wldred c.o~ Of chloroform~·: Stir the 

miXt~e• ·• well · and . separate·: the ohiottoform layer. • wlrl.clf oon--
, ta.ins · .tlie :methOXf product. · :Sha.ka' tlie • a.queo~e ··po:titiori again 
with more. cl:Uoroform and separate· as before~ · The ohl.oro-

. . . 

. form·w~s distilled off and · the rema.ining ·01i -distil.l.ed 
· vacuUi.il• • · That _portion distilling betv1een ·150° and··:t.e5°C• .

was colleoted.· The pr'?'1uot is a _pA.ie yellow ;1quid whose 

boiling point 1s 178°0. a.t 20 •• of press~e• The yield 

was .fifty three percent · of the theoretiea.1. · 
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seventeen grams of aluminum. chlpride was added 
• ,!. ' , I '., \ : '. , ; '. /: -,' ' ' ·, , ' ' ' l ', . ' ' - '.:\_! , ' J ,-:-i/ -. , '\:

in ~il portions to tw~nty tive grams of: 4,•metl:ioxy:di• 
\ '. ! .• • • . •,• :• ' • . I • -: • • ; • : -, • • --, • ~- .. :- • ' ; ' • ; • . ·'. · ·• • ,, 

phenyl ether. , The mixture was shaken a _ttel' ,each addition 
. . , . . : . . . ; . . .. ' .. ,· ' ; '· ' . . ,' ; .· ·. •.--.,:;·· . ' ; '

with ocea,sional waX'llling 41 an 011 bath which was neve~ 
: , · ; - ' , _,· r· ·, ' ' - :_ '. : .'· r. , , . ,: :. , _:· . • _, ; : :_ ', '.. :, . - \ _·.:. )· ·:·, ·. '. ·. , , , · , ·,., -, 

, over 110°0 • until d.1.$sol ved. This was continued. until a.11 
' - : :•, , ;'. I l ' ··• , ', • '. t ' :, ' j : , :, . . \ ".; i, < •. f -, .• ; • • C ; •, • • -. ' ' • -, --• • .. , ' •. ; • • ; • > • ,, : -; ' '. : . _l '. , ; : 

the . aluntinum chlorid~ ,was added. !nhe m1~ture was ·• then 
: ; , ·,./ • . ' • 1 ·' : . ;j ., ) ,. • I _., - - ; .•, \ ' , • ; , ·: ) '. , '; 

heated, for t~i~y m1~ut,es tn,a.n o~l ba;th,, the ,t~mpe~tltnx,e 
; ,' • • : • > ' , ' • , •: _ ;, :, ' t ' .\ i• ,•/ :, •,:.. •_ ·, .: \ , _•, • _' ... , :• •. • • l •. 1,:. • ..: ,.:·,, ' •

~~!pg ltept at ,1.~9° t .o . t~o:"'o,~ Two _grams of, altn111n~ ~lor1dEJ 
• , , '; ' , : '.· I , , I_ • .•,. J ', ··, . f .'• ," -~ >'. ;; ../ _,_ • ', •:, ~••; •; ;.·• • .'. ·• :,, j j ·, -~ ' ... ;< 

was then added and shaken into soiution as before~, The 
I , . . ; I : ; ;:, ':: :, : , • . , I ' : : , ~ . . ' ' i . • i • . • .. . ' .. • i 

mix was then heated ~nothe:tt thirty ininutes between 140° 
:, ' ' .• ,' , 1 ': i '. ' ·; ; ' : /: ! . . ·. :. "i ,, • ·,: ·: ' '.· ''.,. . -. ;: . . ·' ., :, : . ' . .. . ' ; ·; i 

and. 150t;)Q-r .The mix was then cooled,._ powdered,. and add.ad 
. ' ·. . ' . . • ' ; ! !_ ·'! . ' .· ·, ·, ' ·• .. ;_" .. '. ~ ; ; ' ' -_- : . ·., : . '. • . ·, . /. ': . ' . '. '.\ • ·; : : · : ' ,' • ' .

to four hundred c•c• of water ()ontaildng a small amount 
' _i '. ; ; • , ,' : :- • ·: , ' , ; ' ••_· \ ·, ' , .- , · 4 , '": , • ., ~- :~ :: • I , , ' . • '. :-· . .' " • . , > ; , ',

of ~yd.rochioria e.eid• Atta~ ~his addition the mtx:t~e 
- ' . : .. , ' • . ! \ 

was allowed to stand for twenty minut~s with occasional 
• : .• ; ' ,~ ; > '; '·, ' • ' ' ', • < . . • • I_ ' • ;· :, ' . , • • ; ; .. • : • • 

stirrin~!. A ~1~t1e ~hloro:t'om was _ then added to. d.issolved 
the oils. , The chlox-ofo,rm layer wa.s separated and the 

. . , .- ,. '. • i . ·• • · ,' " . 

othett fraction waft haken with another portion of chlorofc:tr:'111• 
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The chloroform nd.xture was t\viea tx-ented wtth five per.-

cent sod.itmt hy~--o~ide solution to remove the 4•hyd.roxy 

diphenyl ~the~~ This port·ton was then removed and 

acid.ltled. The hydroxy product wh:toh separates la then 
· red::ssolved in ·~h1orpfo11111 arid the ctdo~etorm is r~etlvered 
by:'d.is~i:lls.tion. 'rhe b:yd.roxy product 1s·d113t:tlled !n' 
vacuum. Tbat fra.cti.on which distills between the· tem-.; 

.. ,. ' ... 

peratures ~f :tao~ e.nd 2l.~0o. 1a colleotad,. Tl1e bo1.1:1ng 

ot ilM ~a ~h1dr~ d$.ph~Ilfl eth$1.' ,.; l:S~Pc.i . 
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PREP.AMT XON •OF 

4•(4~·-Iono· PB'ENOXY) PI:!h~O)tY AOE'f:tO AOXI.l 

from 
4 ... (4/i•IO!m. .v:mum:t and CHL0ROAClETIO AOID 

Mh.~HOD I 

Proeedure , ·. 
T·o. two grams of (4'lodo pheno~l phetio1 the~e 

.. · ·.: ',_. _.. , 

~a added one gt'a.m of chloroacet:tc a():td.. .To _th:t.s mixture

~. strong sod$µm. hfClroxtde S<?lut1on was adcled. An in"' , 

ste.ntaneous t-eac~1on ooel.U's, ·and the 111:txture ls then. 
_, .. · .

heated•· to:r, tltt~en·tn1nutes to lnsu~e c0l1lp1ete re,aot!oxi. 
The .mixtVLre 1 t1 'then,· f llt e;ed. to remove· th(f · sod:t:um salt

", , , , , ', ~• : , '. :,' , , , • ', , , , , , , • ' , , ; , •, :, . • ' • , C O , ,, , ,' ,: •' ' ' 0 : . •, : ' • ' 

ot 4• (4/--ico.o phenox7)_ l,)h~.o~ aeet!.~ aolt!c a.e1d- from .. 

the sta.rt1ns mntieri~l..as.~th• -odium ea.it of 4•(4•~1oao 
; ' . ',: ~-: .

1· _, · ' 

' ' , ·,

·white ts 11lade acid with dilute hyd~Ochloric ac1c1. The 

4"'(4,l~i«l<> ;,ll$1oxy} phl;ltto~ ~¢13'15.c ae1<1 ls ~1fied i'tom 
~~h.1?,. .. e.1,ohol. ~a· .. begtna ·to .. Shrink at 2oc)°-O• and. fine.llr 
melta at 30+1'to •. A mixed. meltlng point ot this ;compound. 
with tha.t prepared tr.olll direct l0d:t.ns.t1on ot 4~phenoxy 

phen.oxv ace~i·u acid showed., no .. depression, thus proving 
; : . •:, . : . I . '': ...... · !; . '. ' ' •;: •<·: '} . ~' . :; I -~ , ' . , :, -, 

. that the t,v,o com.pounds ~r._e :!.dentical. 
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Analysi~lt 

·oalcuJ.ated percent of :tod~e (tor du.H:1,10,!iJ.m.olecular 
weight ·. d · 370) .=: 3i.32j 

·1) Found 34 ;.12% •

111330 

Std~, AgNOf aol'n used (l. ·c.c. .00035 s~ of l:l• .. . '1.15 . 

Weight of :tod:t.ne in sampJe .,. .. • - • .. .... •~· ..i, • - •• .,0453 
P,ereent of Iodine in samr>le "' •.• .,. .. .~ .• ..,. ... . '!" · -. .. 34;.12~ 
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PREPARATI015f ,OF 
4~(4.,.-.IODO;~ Pl!E1l0XYJ . PHEl{O;,t't AQET.:CO ····AO.II) 

4~!"HENO$! .• i'HENOXY·'J\Olti'IO AQ!l) .$.nd :tODitfE MOliOOHW:RIDE 

ME'fHOD:tt 
' . . ..·· •· .... ... ·•· .··· .. • xal ·· <3). · •. •

·Q>.. ·...··.·. •O•·Q.. .. •.. .. oa.·..·•.n.· .... •.• .··•.... ·- ·•.-· ·--~~ r-\. • · •· . ·· . '"'""" .. . · >.·•.>oc.,....·.··.H.···· :.a .. · · · · .·· boOa · · • · oool! 
l?rocedwet 

'.Dl sso~'ll'l? th1'ee e;t'au!s ·9t .a,,.ph¢o;y ~eribxf ·acet:te
ac:id.' in ten l'f.~,. ot ~lae~al Meth acid~ · fl) tb!~;:ti tnen 
slowly added•5-,37 gram~ .of _·to~~~ monoehlorid.e dissolved 
1rl a. sma.11 'smoun:b of acetic .a.es.a. .• · The tol.utlon is refluxed 

I . • ' . . 

~or :;thl,~t hours on · a vtttter ba.t~1.: · :afteP wh:toh' it is poltt'ed.. 
' .· ... . . . .- ·: ' ...- - .. . ,.,. . . . .. . .

:tnto ·cra.olted toe. • A• .d.11ute· sQ:1..ution ot sotUum. b1sulf:tte 
' . 

is. aiJ.d8d , t;o 1.'e'lllive•an.1 . ex.Oeati ioo.;neiand the miXtttre 1$ · · 
tittered. · pheno:q-l phenoxy acetic s.did ·can· b~ 
: .: . • . . ' ,, • , : < ' ' , ·,.. ' ' . '• ' ', _- . . ·• : .· . : ,,;.

purified by recr-s·stall:tzat!on f~om ·heptane-,; giving a · '. · 
.,.. , . , .., . . • - . . . 'r , , .,. . . - - ·-

eompouna \which tne1tsabove2-50~0 •• A mixed melting point 
inM& ut!i~ the ~bov& Compound \Vi£h th~ !oao l)l'cx!Uc£ Obta1n(4

from 4•(4"i.-iode, plienox,l phenol, gave :no ciepres.s!ori thus

illdicating , that the .. . two compounds are the · same• ·· 
• !_',., · • 
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. SERIES xv ·
. • ,· ' . .• 

4"~.tm,itotY l>HEJ:f!!L AOETIG A.Cl;P .SERIES .. 
· $~HE$!$ OF.

. · . .. . ,, .. · ...•. ··•: .. · .. Reduction · .• •· •·o/ .·· ·... ..
NOifC). . .·. •. OHsa,COOH ' ' . . . ·. . . :;.. ~Ja ' • . · . . . . OBaCJOOH 

. . . , . • ·.· . . . . .• , Rn . . . . . ·.. . .
. . . ' '. 

·. t>ia.z •. ">
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,.,. .. ···O .. · .. H.··.~rO... . .OK t :Fa· ·. . ·.· ... NO_.. - .. · . .,,,,.·····•_o•.lI.· •.···.,O ... · • · · .. _-o~o.· .. · .. ·•_.,-_ .. -. • NO.t OOOH · ·. · ·· •·· · · ./ · •. OOOH ·- , · · . · · ·. · ·· ·· 
f . . 

• ! • 

o·· .. R·ao···_ •.···.··. ·.•·. ·-... •.O.. (Q.·.··· .. · .. ·. N_. o• / . ' . . '·. . -~ OOOR :· · . . · 
>/on11Q-o•o· .· ··• •.··.· ._ .. · .. ·.··•w.

COOR -

.· :, .o,·· ..·-- . · .. o····.·: . :o~i~:; ··:o··.._.·· ··.' u·· .·-. -·.·.·.·•·'..

. 
/. oH_ sa ·.• · · · .. ,, .. -.- -o- . . . • ima. ·. o.n •.. ··. · .. · .. ,- _, · .... · .• o.. · . . • .· .· · ·. •._,·. :r_ .. • ·•.·. • 

COOB ·· · . .· , OOOH ·· ·. · .. . · · :

. ·JIOR .- . o ··· •· ..-•-· .. .. · .· •.·· ·.·• Ptaz. .. . ··.. ·_ ·· ... . . ·.·.· .. ·. _,·._· <l¾Q•a- . · .. ··. NHit · :;,,on_.~Q-Q•<=)cm 
OOOli , . . . , . , . _. COOH · · ·.· - · 

·-·- o·· _· < _-.. ~ . ·. :a:t . . . . /~ · 
Q-0~~ . · .. ·, . • .. -o•'\2_/ OR ltt 

2 ~~~!IOi-0""\_-/ OH 
. . . ·:t .
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BENZYL CHLORIDE ru:ia. eo.oIUM om IDE ' 

PI'OCEh:l.ux-e• .,_ 

Ill a t:tve 1:tte~ round-bot~mn tla.sk_, titted. with 
a stopper holding a reflux eondense:tf arid separatoxw .:t•unnel,, 
e.l'& ·plaeed. t;!vEJ hund1"~d grams of powdered sod.ium cyanide 

and 450 o.c. ot water. !Che rdxtureis waX'lnea on a . water 

1,a~ ?,rt .;ra~r lo d1JlSol'le most oi' th~ ao~¾i ••~~a~, anii 
then .l,OOQ g~a.ms .01; benzyl ehlo~ide m!,ted. ~i~h '1000 grallls

, . ••., . . • \ \ ... , . r · . . , . •

ot 95% eiihyl a1coh6l 1s .·run through the s~paratory ~el. 

in ~he oo'lll'se ot one ... nalf to t~ee quarters of ~ . hour. 
T'.hJ mixture .1s liee.ted. . umte:r e. reflux eondenset o~nthe · 
steam bath tor :tour h~s, .oooled. and._ttlteredw5.~1t suction 
to Pem.ove most of the sodium chloride. :tt is well to wash

thf filtered. salt with a small portion .. ot a.1.cohol. in 
Ol'd.er · to x-emo"Va ~1 bensyl. cyanide which mar. ba.ve been 
mechan16E).1J.y held. 

The flask is now fitted with a. corldenser• and as 

uiueh alcohol ae possible is d1etilled ott on the steam 
- .

bath. The res1d.ua.l :,.tquid :ts too1ed.1 :tittered 1~ necessaxy 

and the layer ot benzt1 e~ide ts now :placed 1n a 
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Olalsen tle.sk and diati~led und.er :reduced pr.assure., th& 

wa.te~ t,oniing ove~ first, an.et finally the b':7'n~yl eye.1:1ide,; 
tt is actvantaseous to .ustf a fractionating ()c,lumn or, 

'.·. · . ·, . .

bette,sstt~l,, a Olaisen t;ask .w1th,.a. mod.1f1ed. _ sid.e a.rm 

which gives· the same effect. as a fttactionating column. 
' ,,, . . . ' .

. ' 

~he material ts co11ec tad at 1ao<t to l3o0o. and. the 
, , , •;_ : ·, .
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,PllE:E>AlUT::CON ··OP' 

4•ltl'Rit0 ~NZ'1'L OYA'NID!1 
nom 

BENztL-OYANmE·--ancl. ·NITRlO ACtD 

In .a 2 '1!.tet'_-~ound. bottom -flas~, !ittea.•·with a 
st_opper h\'11d1rig a dropping ~el s.1?-d. a:. fuechanicai s tirrex-, 
ls ·ple.~ed. ·~-- .m#~ur~ 'o; 275 c.o. ~f · QQDCl~htrat~ sul.1-'urie 
~cid(4.9 ·m,.- $1'.l·•sri l.i8) and · ooncentrat{e·c1 nitric. ac1a l4i3 m. 
,, . ·' _. · . ,. .. . . .. .. --- . ,_ ,- ·:- '· . ,-- - · - - . 

· sp• . g~. 1.4). ·· This is. llO<>:Led . to 10°c; ln a _freezing ~-
turj s.na. 100 @am.s of'benzyloyanide:ts .tm.n. tn.sl~l1 at 
auoh a :ra.te that the temperature ls· about 'io0o; ind. does 

not. exo();d 20~0 i ·After all. thf) 'bE;neyl ~y&nid.~ be.a b$en

edded.J the 1Qe. bat11 is remo,ted, the m:bct~e sti~Jn;}d tor,

M· hOUl' and.' thert po~ed intcf -1200 gx-ams· Qf !.ee. A pasty 
mas~ , slowly sepe.ra.tEH!J J morf)· than. ha~t --of this ·mass' 1~ 4•' . 
nltro bei-m-y-1 -cyaliid.e~ -the ···otller iJonst1tuents being-:o-.nitro 

1'e~zylcya.n1d.i-a~a-a,var1abie e.mo'Ullt ot $n -oi1whichra--
. ' . . ' 

a1-~ts hydztoly~tsJ ·apparently no dlnitro compo~ds are form• 

ed. ~he mass -· :ls f11tartid on . e. steam funnel an.cl dissolved 
L • -

1n: 500 -the~: ot . boiling -96~f ~lcohol . On -c:ooiin~. 4~ni tro 

ben~yl. oJQnide ·,cr~stall1zesJ the moth~:r- liquid, ·on· &tstll• 

lat:ton, give an impure a.1coho1 whicli' can be used. tor the 
l, • ,·, .. ' . • : ' ' • l, , _; ' . ' ' -~ j 

,, , \ ' \ 

nex.t _run. Recey-stal11zat1on from 550 c.c. of_80% alcohol 
iei~ ;Q 7s@:rruns of ,product ~111:m ~e1b/a~ iis~ to 116°G; 
' ' ' . . ; ' ' . ·' 1 ' ,' ' • . ·. • • ; 
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:4•NITRO BENztL QYAllIPE -. by RYDROLY$+S

Proced:urec· 
In a 1 1it~P roun~ bottom flask' is plac·~~'.).00 grams 

ot 4-nitro benzyl cyan1de. A sol11tion i~t 300 (S~C~ -,~f con-
• • • .. ,i,,· - • .-. ... - .• . , · ._ " 

cei-it~ated ·sulfuric acid . :Ln. 280 c.·c·~· of :jtatEJr 1f/: prepared, 
·, ' ,•, : ·. •• ' .. 

and tv10-thi~s:~t this so1~t1on is ·pbu.r~d . otrto' the ,;i~n1tro 
7 • •- ' - C. • • - , . , • . 

bei;~yl c;9Sn1daf 'J.'he illlitUNt s.s w~:ii~ .0Ullt1i j;he 
so11a· is 'all .moistened with 'the ao1d.., ·Anj ··~oita 'matter . ) . ·• .

adherhlg to the wtalls 'ot the . Vt)$Sel. ts nb~ washed. 'down !nto 
the _, l1quicl w:Lth the r~ai~er of the acid'l the flask is 

-. . .- ·/:" ' i ' : .. ··, . :. . ·. • . . . . . ' . . . ,; ' •

• ; • ' . >' ' ! ··" , ' 

"attqohed. to a · reflux condenser and set without shaking 
:• 

ov.e~-a ·10 ·centimeter ho;~ ·1n a large sheet,. of ·e.ab(3stos board 
whiOA.reats on' a·tr1p6d~, ;and ;heated 'uti.ti1•",~he fuixt~e 
boils'. ~he boiling is ··.continu.sd fo~ t'ift~en ~tirtuta~ .• 

, .- .
',-• , . ' ; • l 

\,.' -' ~- ,: ; .

The reaction. muture, which nOVI becom.etf x-athei'
' .... t ,.· ": '! t ' ~· 

dark i'sd.1stil1ed with anequa1 ·voiume ot. coidwater ~nd . .. , -. ,, . , 

cooled to , 0°0 • br bel~ • .. The noiut1cin. is filtered~-the 
precip1t~t~ 1s wash~d. several times w1t1=11oe water and: 
dissolved in 1aoo o.o • . or b<>111ng water-. 1h1s _ solution 

. · '

is tiltered e.s rapidly as poss1b1e thrcmgl-i' 'a larg~ .to1ded 
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. - _ . · ·-

· t:tlter, pr~;erablr ·w1t~ .·1A.·eteam ··~t:t• In apite .ot· a.11 
pr$ca.ut1ons,. however, ·$on1e. eo114 UfflW.111 separates bn the . 

; • • > • _- • • • ,. • ¥ ·, : • . · . • -• .· •

t1iter. · .. :This must be red.iaso~ved. t:n.a minimum. quantity of 
_bci111ng wa.te, _and thi,s f'ina.l solution. fl~.:te~ed. lnto the . 
same soi,ution.: 'l!he 4•nttro ~hen,-; a~etic acid. separa.t~·• 
in :tons,:· pa.;e yellow _needles~ _vmteh •~lt at 1519~15290; 
'?he .-s-ieia. .ls ·1oa to ;1oe grams;.
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4•NITRO PHENYL ACETIC AOID b7 ltfu"DUOT!ON with HYDROGEN

Proceduret 
D1ssolveth1rteen grams of 4.;..1;1,i~rc:, phenyl a.~et1e 

aoid in a.bout one hundred s.nd. , fif'ty c,c. or alcohol • . ~t 

is best to heat the solutio,n to _bo!J.ing ~espite tt:ie faet 
that the l'litro product is very: soluble in alcohol, The 

solution is then placed in the reduoing m.S.ohine with about 
. , •·· ' . . .

one-half' gram of Ranet's catalyst added. The process ot 
r ' . . . • . ,

reduetion begins at onoe. During the reaction thirteen 
. . -

pounds 0£ hydrogen were absorbed,. .Aftet' the ·reaet:ton h(mt 

the solution to boiling filter from the CEitalyst whi1e . 
the solution is ~till warm. Th~ amino product precipitates 
ou.t with~ut· dilution with water. .If the reduction '1s corn--
' : ' ,' ; ' .·· ' . ' " ' •; ' . _.. : ,·,.. , ', _' ' . ' ' , .. ' . ' .. _ .. . ··: :.-: ; . . . .· ': ' , : : : : 
plete futher p'lll'iftcation ia' unneces~ary-~ Tlle millting 

point ot the prod~ct is ).i~0 to 200°0. _The y!eld.1 1s: nine 
-gr~s whl.cll : ia . 82 :.'1'1, of. the theoretiot:1.l • 
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'4~~IT'1io PlIENYL. AOEtt'Ia AQID by llEDUOtION with HYDROGE?i $ULFIJJ2 

Proc~dure~.,,~. 
A .·1soo 'C.;.c; -··ttaslt !s tttted -withtl tv1o~hoiea rubber 

·stoppet? ca.~ing a. glass: tube whioh ends b$lov1 the m.idd1e •. . , _- . ..-., ..• , ., -. -- -. · . ' --. 

. . , , ', i ,•; : : __ : ,_ 

stopcock_.: :fo·. the·: flask is added 500 ·c •. o.•,of _6N:·squeous .
• , ' •• • < I ·. • 

ammon1aand.1oo ·grams ot ·4~n:ltx-o· phen7l. acet1c.a61d. is now 
• -. ' . ' 1 · ' · ,i,,

slowly ·1tJ.tx,0~11~e·ct* w:tt~ ·sha~ng. -_~e fla.sk' 1s then.. plae·ea 
in :_an l~e bath,- :and th, __ :2-tt.bttu~·e saturated wtth 3?1d.rogen 
sulfide.,; · f:µ~ t~mi;,era~u~~ be;ns held b~lo~ -50_90•-· 

The. :$~~~~?' is a removed from :the rea.c~ion flask f.tri.d 
' ' . 

the solution '.ot<~mmon!um 4-.e.mino phenyl ace·ta.te -ganti7 · · . . . , -- . .• . . 

boiled. under the liood .tm.t1J. nearly all the· excess hydroge11: 
' ; ' • · ' ' ' . . ' . ' ., , ··• ' ·, , ' , · . . . ' . 

sulfide ·and ammonia have . e~baped.-. , The ~olut1on changes· 
trom. ,t1.·• d.a.rk•orar,ig$•%'8d t~, ~--:'~le _:yellow. Wl_lG .:deposited.;_

sulftll:' -is f11tered :,·orf ht ·.suction., anti ·.4Q c.e .• ot glaqial ' ·, '· -~ ,. . ' •,'' . .· ., . •· ,._. . . , . 
· -.:· ·.. .. ; ,·: ' , 

aceti~ acid x-apldi7 sti~red into the _hot fil.trate.. The 
4•a.mino phenyl a.cet.ic acid which preoipttates weighs 

69 to ?_O grame, but 1s contaminated with a smai1 amount 
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of free sulfur• ._On .. eva.poratitlg· the mother l.t~uid to small 
volume~ about five grams more oan . be obtain.ad• The orud.e

material ti; r~ccysta111zedt:rom t~11terEJ of (listill.td 
' . . . ··--~; 

water about seventy grams of. ~t'od.uet b~.ing· cibtiained 

which melts at .. 11~,~o to 200, .. a ... 



. t->~~atlTiow •CV 
4."'h'YD1U')XY -n!t lUlE:U:tQ· ACID 

ti-om,

4~A.MtNO ··~.AOEmtO ·AO·ID 

120 

·NH•.·.··•..··..~.·.·1.···.. • ... • ¢Itt;J000H . . ~-----==>-~ Ho·o··...·.·.···...o.. 'lI,aOOOlI ~Laso 

·procedure t
. 'l!birty granirf ·ot 4~rdno phenyl aeet:1.e ab!d,are' ada.~d 

,f • .' ' . • ·. . ·. ' ' ' : ·• ' • ... . - '.' : . • : ,..,._ ., : ', • . ' ·_ ' ) ' .' . . .... :' ~' . ' ' . :: . : ': " •. ' ' .. 

: -- ' _ _. _ ._·. '·':' :: .· ' . ·. ' ., ' ' ' ·, · '

·Of 1:,a-t.):i ·~he · soiut!on .. !..s ·wamed until.· m.ost aU .. o't :the ··. 
' . '>_.- . • ' . ; - . ' • • • • • ; .. . : _I .• ' . , , ' • • : ,,_ :.- • • '.' • • 1 . ·-•. • • : • 

' : 

. preoip!ta.te ts· tneo1utton .• . It .is then ooolecl to·:iso0o;-
1i1 ~n S.~e be:th iuid. th~n; loo ~l'~B ot· b ada$d~ ~o thts 

' .. ' >": '. ' :, ;·.~·; ;. :i. :·. . ' .' ' ",. .' ' !,. ' ' ' , . · ·, "' " .' .' ·, ,', -~ •• ' ' ' ,' ' " . ' ; 

:·coo.led.. m;i ,then is· a.d~~o..sl.()wly a ~oolecl solution of 14· · 

·grams··of .. Na.N~s in ,30 c.c, o~ w~tez-... ttl?e dlazorcl.um com~ 
. pound> should go ,com3?1~ta into . soluti?ni If,. a.rte~ .sta.mU.ng 

'15in1llttbbs · in an excess ot nitrous acid, there remat:ns 

any Pl"8~1p1½ie.t~~ Ji shot.0.ct be x,eruoved bw, filtmti<>h •. · lf 
. . '

· tl:ie : amino compound: has beeni puritied thorougbl.7 there wilJ 
:bEt no ,_x-emaining. p~eoip_ita~e_.. whic~· is uaually ·unohnaged. 

4•ni't~o J!henyl acetic acid and may be reduced to the amtno 

·· co.m.pow.1d • . 
The ·ciear solution ts ·a.dded slowly to ·a boiling 

- ~. . ,. ' . . ,' . ~ .' . . · , ·' .... .,..... ... ,, ;. - . 
solution of 50 c .. of '.sulfutlic acid (sp·,g~.- of l.$) -and

... . -·· ' . •· . . ·. . . _- ~- . -· ., ' . ' . . •. . .;

' . '

slowly through a refl'UX condensex-1 thus p:reven-t.lng a loss 
' ' -· . ' . ' . ,, . .-.,. :·. '

. . 

.of w$t&i'• If added s1owl7 there Should be no tar17
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substances :formed in the solution. : Allow to ·continue bQ!l.-
ing f'o:r ?en minutes, aft el". the . addition of the d.iazonitmt , 

OOlllpound• :'.

The so1utiotl· ·containing . 1;}?.e 4-hydroxt phenyl -acetic 
aoidia allowed to cool and extraotea •with ether a.t lea.st 
twee times. The hydroxr compound is so soluble in 

' ' . -·- - • • • ' J j water t~t it will ':p;ot preo1p1tb.ta·· out $'1en ~11Shti7 on 
cbl:Uing., . the ethe:r 1$ evapo:cated. ' eh awatE)~ 'bath and. · 

' '

ma'# be use_-·a for, the next_·_.·. extractions, Tl'u:,r·e re~ins .in .
. I ,< .. '

th~ 'flask• a. dark br~wti1 . semi~_oiiy mass~ ·.l?ow 'fuio an 
'evaporating dish an~ a.licm t~ stand in the ~en..to remove 
the :r.-emaining eth~:t'• 4•1I-yd:r.-OXS' ph8ny; ~cet!o. &6ici SoU.di• 
fies ·and.· may be l)Ul':'l.f'ied i'rOlll hep~Gne, . . lfhe 'm~it$tlg po$Ut .

of . tlie purif:t~C. -~ompound. is ;13.QQo. It I.as a 6ha.raot;erist1e 

penetrating Odo~, The -yield is very good., 85 to . 9016 of 
~- . . . . ; ' . ; 

the theoretioal • 
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PREPARATION -OF 

i,.a,, .. f>~--:tO!>Oi4•:Em)RO:q._.Plmt1Yl:. .A.Q~:t(l· .AO:tl) 

fpont 

-4~:IttDROJCY l?Imt:ilrt A:OET):Q AC-ID -

I 

•. :a~ (Don~pOQH -~>ROo QRpOOa!I 
X -

-1ix-·6-c:iic1:ure ,: 
,~~., the ---e.mntonium ea.it -of 4~h~~t phenyl; a.aetie 

'(l~:td :,hf .'o.~ssotr.~ins_ ·• ten· ~anis ··or -tile·' 11;oa.u6tt ·1# -;~t -'least'_ 
':f:t.tt:f :c.cf ot· ·eori.ti~t:riatea ':aniinon1~1 11ydr~x1c1.e~ -'.:t:e'. neces~art 
t;n tQ#iteeri •o~cti; Jf'1i8.ter Ilia½ be ·· e.ad~a; :JTli!~ J6iution . 

·., • , • • . . I , ·~ :,,,. , '>' ' . ~' ·,. '·' •·: <·' ·., . . .. . : . . , '. ," ' ", ' ' ' ·. I ·:·· . .·.· ' _. ·· '. •

·1~ s.ti:t-red ·xhao11an1C!1.1lt ah~ to' 'it ifl ad!efe*· 'tiris oalchiatJd >

e.moun~ of J53 grains) ti:tssol.vec1 in potassium lodida: _:arid 
~t'e,;', ; Be-at':;ei~ttlis v,·~r& obta'ihed.' by a.d.dirtet ;the ; pota'ssiunt 

' ·_ . , , . .. 

,:, ·.· : . _,' ·:' '. . ., ; .- _,:· ',· . . . _., ,,·,,
. , .· ' . 

As thE) '. aJmllon;um . s•lat 1·~ tla.rk ))rown it is· impos,sible 

· ilo . se~ ~he ,elld po1n~"° .ir()Wevrr~• El.ft~P, a,;i th.a iod.!ne solu~ 
-~!on has been_ added,,. the ~ttrbins ws.s 'continued :for. ~e 

. • · ' , .- . : I • . . :, •: ' - -, - -_-- - , - _. - _' Ii , . ' ;' :. , _. , •. ! , - _. - t _ I 

)1ouz;., The · s~lu~ion was poUPed into dil~te . h;ra.rochl.oric 

n~i~ !Ula 1~e.~ · The a!,!i.od~-e0mpO~ ou~ at ®co+ 
After' 1~ has be~n ~cidlfi~d: ~·· dilute soi~t!on ~t sodium 

• ! :;:,: , .- ,_.: ·:•-/; .' } ·-. . :· , > · :, ' : 'f , · :' ; ! ,... ,- •, ; _ - ' ' _· . • _:;- .__. __ -_ _ , - _, · ; . ,. 

:bisulfite !s added to ~emove any tree 1od.1ne. 'rhe uncr~nged: 
1~ - ,- . . . . • ' . _- - -_. ' '1· ' ' : ,. . . :, : _I - - - ., - - i :- --. ' : • l ;_ \ : · ;' , :. •

_ 4~hydroxf phenyl_ ~cetic ~cid. and the ln.orge.Mc salts e.r&
, ': ,, ' ' ' ·, . . .. ' " , ' '!_ i._, ·' , ' ; : ; ;, -, I , ' , / " • •; • 

.~e1~QY~<f. -...9?1 .t%f1i:~ring ;1;1ctw~~ltl.ns witµ water., . 
. . , ·. · . • i • · , _ . ' . ... J. . . ·. ,; . · · .i · ' •· " ,,,.' . , '
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The .3,5 .. a.1 .. 10~0•4--~dro~·•J;)hen.11· acetic· .acid·· comes·
·out a'! a light . brmm so11c,/ which melts s.rou.nd 195~ , to 
800~C • ·It r!JJ!,7 be : purified from 'boil.in$ w~ter . ·Or heptan£4• 
The pui-e ~prod.uc~ ooines cu~ ·white and _melts ·very ·sharpl7 
ttt 2119c. without a1:17 loss ot iodine. 

P..nalysisl 

Oalcult:-ted _ %o~ iodine (for <lelit108Xsi l 1!1oleeu1e.;a weight_ 
. . . -

is 404~0·· =e2·;e%
i) Found e~;4% ~- • ., -.~ . ··" · :,- :~ .• . . •.;. . ~ · ··~ ······ ~· -~ .. . · 

wt. 6:t sample :~ ·• • ·.., 11111 ... .,_ ·~ . ·~ -.- ~ · ... .- . ·• ··.~ · . ... -·~ ~ •··• • ·· 
• • • .•_, _. •, : > • •• • • "'! • 

st.~:~·Ag:tro8 soi;ut1on used· ·:(:1 c.c.- ;oi27 · g.•··o:t±.·tl • ··~ s;eo c~. 
Weig~t ot i~ine. :I.ti sampl~ ... .,. ;,,,• "" ,. ._ • ,. ,. "'<·• .6'7386 
'.Percent ,:,t :Cod.:tne in sample· .- • • -.· .. · ~., ,-r. ,.._ -. _., == .G2~4% .. ' ' . . •.

' , I' ' ,,· , . '

: 2)- ErOUlld . 62 ~-5%
• • ' -. ' . > ' .. • •• ' 

' '

:wt.·.·.·..ot .sample·.-.._::_,., ... · . ..-.· ~-:~· .. "-:, ~ ·~ .~ _..,.· ;,.. _ 
s~~l• ·AgNO~ so1uti9tj. .~s~d. .(as·. above) • • .,._ ,- .·· . .-

. ., '

\Vt.. . ot · ido1na .111: sample "' , ... ; • , ... -.. , • ~·• ..... .. 
I • ' •, '. . •i . ' < ! , ' .~ ' • 

Percent ot iodina in sample -~ :~· -.,.. ---~- - • -ii. .4!11'·• ...,: :..

.,·: · : ~1671 ~· 
a.~a· ·co. 
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PREPAnA.T!ON OJ.i' 
4 ... ( 4*-m!TRO , PBJ:Jll~ OXY) PREN'l"L AO~!O ACID 

trom 
4~Ml'.CRO FLUOROB!tNZE1'1E and 4-.mrDROXI J?JmN!L AOErIO . AOID 

Proeed:ure l 

Malc<:L tlit3 potass;um salt of ~h~roxy phenyl neetie. 

acid 'by diaso1v1ng 'tWelve grama or the ao1c1 in,ethyl a1ool:iol • 
• ,- . . . I. . , , , ,. \ • • \

T9 this add an alcohol.le ioluti® ot ·pote.ssium hydrox:td~ 
. .. : ; "

off the alcohol, The poto.saiura. salt settle~ out in a . 
. . ' . ' . . .. . :·• . . ' .

ta~y mass in.less the. ao1utfi.on ::ts evaporated. cs.:i::ettilly,. 

To the potassium . salt . ut the a.eid is nd.d.ed. 30 gra..'rrta of . 
. . . ' ;,. ,, ·. ,, ,· '' ' " . "

4•n1tro fluorobenzene {11. g~s exdeag)~ Vigo:tlotta .reaction 

talt "s pl,a~e at l4t?'J to l5o~o, The flask ~e :r,~ov<3d from 

the oil bath while the :re~ct:ton continues. ' The reaction. 
" ' . 

is . appar~tly complete 1n a tew 1lllnutes. · liov1ever, the 

product is heated for · 30 minutes longer at 140 to 145°0; 
• . • ' ., . > · •

~he l'llfles .1s . theri steam · distill~· to remove an un• 
., p .. • • 

ena:o.ged. nitro i'lnorobenzene. There was reeove~ed about 
' . .. . . . ' .. ' ... 

12 <he; or Which is nearly .the theoretical (11.5 grams) •

'fhe ,solution is then cool.ea. and added to cold dl lute hydro-. . . . " . ' ... . . ,_· .. .. .,. . .. . " . . .

. . . 

washed and a.llowed to d%7._,>o.,t which time 1 t becomes crystal-
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1in:e. ~ha -yield was 6095 ·or the .• theoretical;. 
.. 'rha compound. .. was . ceys~e.11:t.zed. .. f'rOm heptane,. and. 

benzene, or a mixture ot both. It . is ve~y sol':-ble in 
. .

l~Rt benzene and fairly soiub1e . ~n cold benzene.. Aft~r dis• 
. ' 

solving in .benzene ~d to an. equa.1 v~lum.e of hept@a.. The 
product comes but a.a yellow eeysta.ls •· The meltfug point · 
o.t this compound is 110 to 111<>0. Oon.tin.;1ed. purification 
f'r0l7l tlle benzene:"hepta.ne solttt1ons give~. pale yellow 
crystals he.vine; a r1elt:tng point of 12aqo. 
Ana.lyaist 
Smnple i ::: . ;2065 grams 

I,'er~ent cf ni~rogen . = 5;is% · 
Sample 2 = . ;1942 g1:ams 

.Percet ·of .nitrogen =·5.ll% 

.c;c .. of acid used = 7~58 .. tr of acid -::: O,l'N · 

Calculated theoretical · percent of · nitrogen ···::: 5 .12% · 
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FlltPARA,TtOlf OI.i1 . 

4• (4.f.'•AfillW >t>lIENOXt) PBE'Nl'!i AOETIQ AO!D 
fr.om 

f-i-(4••ltIT:RO F.dEllO~) PHENYL ·AOETlO A.CI)) by nmouocrl:ott 

Procedure; 
Dissoive· f.ive ·grams of 'the ·nitro ·produ.ot. ·.:tn about 

, ,.. . .. ' -· ., '

ape~ia'l · hyctrogena.t!on nmeltl.rie •· using platinum a.$ the oata.• 
'. .·• : ' ., ' _._ . .' .. ' ·.' ' . .- ·_. . . . . . .."

lyst; The p.r~uot seem:t:ogl1_ is ve~ mrd. ttn.-. educa; · Filter 

to ·remove ·the 0<?ttta:t7:st that remains al'&i ' PQttt- ·the t;tl.tta.te . 
into ice v,atex-• · The pro:3-uct, 'is novt ;ptir!f1~ from b.eptnne. 

. . .

The ~el,d of the pttriffed. product ie 1mvl Q:r,,oulid. i'tirty per-

eent .. It ezj'stailfzea put as D. rm.ite . precipitate. Whe llielt-:-

ins point or b1:1-e eornpOtl.ild. .before !)Urif1~t:ton 1s a.bout 145°0., 

J\fter purifying from. hepta;.'le ft !s 1sa0o. · 
Analys1st 
·sample '"l.t-.# ""•22 ~2 -·S, 
X = .,2.22,),( •~Ofjfl) 

. .. ..2212 · . 
x ·-:-··• e;,GS% d.f •Ni#ijpgen 

i '.) -,_. - ·• ,:·: ; • , ' ·Jc,:•"_.· \:,:: __ ,,: 

samp~!• .. 8- .. grams 
X =.a.,~~Jl_Q_gS~t 

' 2081 . . · · .. . . 
. . .

;g·=.e;ssi bt .N{tx-og~ 
Oaleula.ted % of Nitrt>gen~ 5.76% 
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FREPARAT!ON OF 

i .. ( 4"!1iAnITNO . PEEN01.'Y ). PHENYL J\.CEWIQ . AG:t:P: 

:trom. ., 
4~(411!1ali!:tTRO PHmlOXY) PHE!Nl'"I, ACETIO AO:tD 'by REDUCT:tOU 

Proced.1.u:-e t 

The amino /!aupound wes p:t?epared . by iedu._c~rig the 

n:ttro compound-- Ttvo different methods were Used. ·one with . .

h:yd.:r•ogen sulfide and the other 'V'Jith catalfti6 hydrogen • 
.- . 

Dissolve 4--(4'-nitro phenoxy) phenyl aeetit ~eid 
- -

by making the . ammonium ;: salt vi1th rumno~..!um hydroxid(H 

, Saturate .the eamp6und with hydrogen · sulfide; ':mi11 the 
., i 

calcu~hed amount of' increase in weight has been obtained, · 
' 1 ' '.;. . • • . ' : ' ·. ' ·;-· -; . ', • __ ' , _· 

(See the. proced.tu:-e on Page fot.t details of tb...is mtlthod)1 

Boil to remove .the exee~e hydz;og9Xl sulfide and o.wnori:ta.i 
. . ; . ' . ' ,, ., ,. _ .; - - ' ' . . ' ·. . ' -

·The de.:wJk . eolored ~0111tion becomes ,pale yellow due ·tothe 
, .; ' ' -- . ' -· .' ' . ' . .

precipitate or sulfur,. Add more ammorii1llll: hydroxideand 
sattl!'a.te with · hydrogen sulfide to :tnaui~e complete l'educt1c:>n.-

. Boil out a.s above. , 

Filter, cool · with _ ;ee .· and acidify w1 th aoet1~ acid. 
A ~!low precipitate forms. Wash, thoroughly and._ dey. The 

product is .resryatallized .from equal parts of benzen~ and 

heptane~ The melting point'-of the compound is.15:fo. and 
the yield is only a.bout 60% of the theor~tieai; 



128 

:J?REPAli.AT!OU 'OF 
4 .. (4•· .. 1r.t1)ll0XY .PT:ttltfon} PHENYL ACETIO AOlD 

' ' ' . • , , .. '· . .

£~01n

4,.. {4• •AMillO PI!EUOXY) PllEBiYI, ACETIC ACID 

Procedm .. e t 
stir 5 g:iJams of. pdwdered 4':" (1'•mn.1no . p'heho.xy) phenyl 

. .
qcetic ae1d :tntd a mlxtu!'-e bf is c.o. of eoncentra.ted sul~ 
\ . ' . ·.; . .. . ' . ·: . .. '

' . 

ft.U?~e acic1 and 2/J c.o. of water •. . The sdlut:ton is cooled to 
·o<>o" and _$J:tuShed ica (about r,o .$!'a.ms) is also a.dcled to the 
aolu~ion. Slowlt :ac'ld to thia ~olutiona.n aq1.1eot,ts solution 

. o:C 1.8 gr~n:ts of ·sodi:um nitl'ita. ~llP\'l this to stand. for 
15 minutes, .but stir continuously., Then add. the cold d;ato 
product, ·:tn· sraall quant1ti~s~ trough a ref1i.:ut condenser, . to 
e. . boiling_ solution ot 60 c~c. of concentrated sulfuric aetd 

,' . - ' . . . . .

. and 100 e.c. c,t ··v,atex-~ Slovr boii:tng_ and. slow addition ot 
' '

the c1azo product ia necGssE117 f'o~ the success of this :re• 
' .

action,/ about twe~ty minutea being requi:tted . for ~his step 
pf the p:r.'od.u.otlon;; The solution should. he · cooled by pou,ring 
into a cold he~~r. which is placed 1n a salted. ice hath, 

" - ' , 

. several grams of , ice tnay be added to the solution itself', ..
The . solution is then filtered. washed. thoroughly with water 

. . .

to · rem<>ve a.11 the stu.rur1o acid.. . 4.,; ( 4~:..Hydroxy phenoxy) 
phenyl acetic a.eid is purified from heptane, rr1alting at .. : . ' : - . .' '

1as0o, The yield is only 50~ of the theoreticaf; 
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PF..EPAR.l'tTIOH OP 

4•{3'•5•~DI.,.IOD0•4••DYDROXY PHEHOX'Y) P1IE!f:l'L ACETIC' AO!D 

from 
4., ( 4 •Ff'lDR OXY P!filH OX"'i) l?It:E:NYL AOET IO AC ID 

:c
HO Q.:.o'." QcH11<JOOII __. l':!00 •0• o~COOH

I ,

· Procedure• 

Two grams oi' 4-(4••1iydroq Pl?-e~oxy) phenyl aceti<l 
.acid were dissolved in twenty five c.o. of . Bllll110nilllll hydrox-

. , 0 I '

ide .. ' ·xo this solution was added with constant stirr1ng1 
L . . . , ' . . , .. 

the ca.leula.ted amount of a. norma.l solut:ton of' iodine ln . '

potassium: iodide. After the · addition · of iodine is complete 
the solution is · ~c:i.d.if:ted v,ith hydrochlor1o ac:td,. preo1p1• 

ta ting the 4-(s,~·~·5•-di-iodo..-41~1:iydroxr phenoxy) ph~~yl ' 
acetio acid as a. dark brown substance. Heptane proved to 

be the best solvent for 'the purifiea.tion of: this · di•iodo . . ' , ·, . .. . '

compound.. The sodium .salt of 4-(S"•5"-di•1odo•41 ... hyd;oxy 
phenoxy) phenyl acetic acid is very soluble in water and 

may also be used as. a means of puri£1oa:tion~ The compound 

decc:r.mposed at 220°0. liberating iodine. · 

Analysis: 

Cal~ulated percent of iodine (for 014Hi0 04 I 2 f n1oleoul.s.r 

weight is 496) = 51.20,S 
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Percent .ot loc.1.ine in sample ., ., • • ii!' -.. . .- . . . ·.

. . .. wt·. of ~ample ·· ~ . ·-.. ·.- .·,iii!..· • - •·~ - -. •i!- ·~ ._. ·~ .. .;. ·.~ .~ .1e94 grams 
' . . .. . . 

wt. of Iodine ·1n sampi~ •"t· ,,. · .~ · jjji/ · ... ·.., · .'!' ·"!'i · ""· ~ · •
., • -· . . . , • • ' " . ...i :. ·. , _ .,... .

~0859 g • 
50~72% 
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4•PBEMOXY PHElttL GLYCINE-SERIES . < · ·, ,, .·,. • • I .. ·· ' . · . ··, ' ' .. · .. ', , · , I ,
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PRIOPARAT'ION OF 

4'•tvmmHOX!!-4•Hrl?RO D:tPHENY!, E'r:aER 
tram 

133 

· 4•lr.iDRGXY ANISOLE and 4•NIT.R() FLUOROBENZlE

Procedure: 
4'•Metl#>q•4·-ni trQ 

1 

d1ph&n7l &th.er . hf{s . been:· p:ttevfous• 

11 prepare~ by Oesterlin4
• ana also by Brewster and 

Ohogu.11149; 

Melt 0;2mole <?f. ~-hydroxy anisoi<? ttithth':l ca;-
culated 8.l'llount oi' pota.ssi'?171 hydroxide (11.2 grams}. Iiea.t 
to a tempe~~ture- ot .129eto. ~nd ,lteep. t~s temperature tor 
te11 minute,s. Oool to .100°0. an<?- add tox-ty grams .of nitro 
t.iuorobenzene (12 grams ~xee~s) Ra1~e th~ temperature 
e>t ithe oil .b~ti:,. to :,.30C?o • \Vhen ·the taac~1ort takes p1acEl 
spo:ristaneousir• After allowing _the reaction to ·snbsid.e, · 
heat to _140°o. and. keept at this temp~rature tor twent7 
minutes. steam dist:1.11 to remove the excess n1tro fluoro-
benzene. 'l!he solution is a1lqwed to cool and 1s filtered 
and washed thoroughl:1 to ,remove the tlil.cha.nged monomethyl . 
ether of h7d~oqu1t1on:o• The p:voducb 1s ~en recr1stlliaed. 
rrom e.lc«:>hol. lteptari~ is alao vecy satisfactory· tor pux-1 .. · 
tioati~n. . ,The compound. '!om.es , out as yellow gltst~:lng 
flakes, , melting at lU 0 c • The yield is about 80%. 



l'REPARAtiolt :01" 
4.. (4'•N~t?O PBEliOXYl ?HENO:t

tx-om 
4•(4i•Rlt.rlt0 PI!ENOJOl)' .AN:tSOJ'B
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._o_nia.>_r-\ .-o~ r-\wo~ . _>Hor-\_. , · ~o~<7) no~ 
. · \___/ '\___/ .A-_.1·.· __ n_ - ·1··_ .. · . \~ ·----..1-

. ' ' . ' ' ' ·.·. . ' . 

. -·l?ro¢~durEr: 
Take .·tw~nby gram~ .of, 4~(4:'~nitrc, ph811,oq) .itn!sole 
' • ·1 ! : , . '. ' ' i ' i .. ; _,•: _, / ___ , -~ , I • : . '! • , • . 7 :: ', ' •, •. ' , . -. 

1 
• .. : ~. '. f i '· :,_ ' _. ' \., . . .. _'I . : ,' \ • , 

and mix thorough17 with twnety ax-ams of. srihydrotis _aluminum 
:··. i.:. ! : .• :: '. "·, -~ ·, ' ' . .' i . '.: . ' . ' - . ~- ·• ---<~ ·. '.' . ' :->_·:- ,', .' ,. ·_ .· ' . ·.,_-- \ - =·.\.:. ~- ; ,·. :_ .. :: ~---· 

·chloride~- . The reaction ibeg:Lns at once with nt1ch evo1ut1Q1'1 ') .> -.' \ ·:: '._ ·_, ; .'::. I 'r : :· '_.;·,:_ . ', l , __ ' .;'· . : ;~ . • : -- I · • . ' . ·"·•.': ' : , :, ' '}" . : , \ ·., : •.i •. . '::.", : ; 

of HOl.. ~he,, mix i~ placecl ·on, .~n ~1i 1'a.1;h and.. ,heated . s10W11 
1So,a;· • t!' -1;~/te~~~~t:llr& 1;';,_1ow~d. tQ go a~ov~ 120°a~ 

• . : ' _. , , , , j . • • '· ' t • -~. ,·· . ' , 1 ' '· ' . : . . , • ·•. :' t . , . . ' i , , : : .,_ ·, f • ,. : . ' , , • ·, ; I ;: , • . ' ' ,' . '

d.ecom.po;i:11t!.on µsua.lJ.y takes place, aon:tinu.e hes.ti,~ at :···\_J, .:: ::: ._::_-~-~-' ::, >.•. '< --, , :··~ ,•._ ·,,;<-:; . ·', : ·:· -:·_----;-:· :_,' ". _· :·· ·, ~. ~· •• : ' : . '._ :. ·.:. ; ·. 

11a.0 0·; to 1ao0 a •. t.01? 45 to 6'Gl 1llinutes. 
t ·,: ! . . : ', ; , . • . . ' • . . . . . , . ' , . . • ', , • , , ' 

Add. 150 c;e, of! water with some li01 in 1t to the 
milt• and. $ba~13 ~r~,;. ~l~tton b~c¢nl~S quite 

I 1:""·. l ' ' ' I ' . , i ,' • , ,"·•.· ,• •. · '·-._ :- , \ 'f:,, ' ·• , ' , t .1

ho~~, . P11t~r. and.wash· tho_l!'oughl.7. 
• ' . • ' , ·, ' • ' . . • ' ··: , , . • .i 

Tak$ up the pitec1p1'.l;o:b~ with dilute sodiwtt b.1drox-
, _'. ;· :1-. i : .'_} . " ·, . ; '· ,· ,.: ' . ' ' ,_ -' ·, :- . , '. : ;·_, , ··, <

1
i : , : ", . ·-.-: ;' .. 

id~'. . and· t 11 ~er. to ;re.move the ttt.i.che.nged. methoxy pxaod.uot • 
1·, ~. :!'. ·._· :_~- ' 1 , : ·· · :.· ,> . · _•. • ' . · : --:-'._ • . ;-;-_: '• ',.,~_.>· ',< •·_ :) ' : , : .. ·~·., • 

A second. .extraction with hot dilute sod.1Ul11 .hyd~ond.e solu• 
', '. ... . ' ·, • ' ,lo . •

1 

' :

0 

, . i ' . , "'.• ', . : • ' . '• .-~ • •,· . ·. . •· 
1 

' , ·: ·: ' . - _; . _'.,, : . , I . ' -• ~' ' ' " , : , '. 

' . ' 

tion, extracted hyd.r~xr The so1:utl91) .1s _then 
·.:·:: _ .- -- - -·':.. ....· .. -.. ·_··, ... ·. ·.. _- ·: _.· ·. . -__ -·_. _.. .. ·...· .: --- .- . -_ ·_ ·-- .. ··· ... ·, \i k -, _ ·1 ... . _-po~ed into dilute h~r~Qh1(?~1Q ,acid solut;~• 'l?h&.~m~ 

' , . r t \t 
pound. separa~e$ out . at o~ce . _. One tteeeyste1 U.mat1on. trom 

,· . _- • : ; , I • : ,; • .: . • . : • • • ' ' \ • , '. . - . , • •• ' • t , I J . , _· ( ,., •

wat·er gave a melting point ot l.50 ~ --165~Q~-, Oompoµnd 
. '. _-.,, . .. ;, ' •

.can· b~ r ·eccystlllised · fi,om heptane, benzene,- a:t~o~oi, or 
water. Be.st res~ts v,ere obtainE3d vd~h hepta.nEi~ . The 
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product com.es out as white needles m~lting at 1aa0o. 
~he yield was 75% ot the theoretical. 
An.alyslsl _ 
Sample 1 -= ;2191 grams 

C~·O•· of acid used == 9;53 
N of acid used. =·o~lN 
" · of _niti-ogen = a ;;oa% nitrogen . 

sample 2 =-.,2420 grams
. '

-e~c.- of· acid used =.t ~o;45 c.<t• 
N of acid used #f O,lN 
' . 



P!re;E>ARA?:tON . {W: 

4•(4/.-N:t!fRO ~$'.N'OJC!t)•2,$•l;)I~X()DO. PlrENOt

trom 
, 4;.-. (.~1-.Jrlflt!J J.?B!sN 0~) PHEN'O:t

. '-P~9ced.urer ·· 
I>!ssoiv.e 5 ·grams of 1~(4-'~~ftrQ.• .p11enoxy) phenol, .. ' . . . . ' ' .. . ' . ' .. ·,· . '

in 40. c.-c~·. of. timmc:».1tum ·hyd~e>:tld¢, a11.d a iitt:le, &:Luter aod:l.tUn
, . , ,• • •• • I • , •• • : , • • . • .' • 

nyd.roxid~ Elolut10l1. . Whe sod1ttm hyd.r~xici.8 , ,solttttt.on . is . . ' ~-- . , . -. . . . . . ' ' . . . . , .... 

rteo.ssst\ry as the e.mn1onii.mf salt> 1 s·.not veti solubla •. 
. '

•·' ·,,.' . .'. ' . '•,• ·/

WhilEI stin1llS·a.o.<1 .t11eca.lcnlatei~inatltlt ottook~ 
. . ·, . ; : . ,' ~ - . . ·.., . . ,: .- ~. ·- . . "'. , . ;.. . , ' ' . ; 

(11: g~a.ms,) in, potnssi\ttll lbct~il~. ·•olufr.toti;. ·Aftel" 'a.ddit!on 
l "·' ; . ' 1 

o·,# one· third ·•ol11t!..on1; i;h.EJ di•:todo i,rodtt()t · begin.a to $&p-.
• . •· ., « t :, " . ' , ,• ·. ;_ , .. , " - · I • , : • ,. • 

' J \: __ ••• ..--- · _: ' ·_,_ • __ · - : ! 

~o).ut;on e.nd. stil' fop Qll$ h¢ttf· after the a.:driit!.on ls ~om• 
pleile.. ~actical:t-y a:.1.; ··tne·· di.,,1(.)do eornpoU11d. p1,ecipita.tes 
out '. ind th.a solution is filtered.• '.rhe filtrate 1s made. >:• . .,· ' : : _- ~· • ·, ', .);; ' _, : -.. ,: : . . ; ·: . -.. - < '<· !. ; _--· '. ' ' ..: . ; : ::. •.. . ' .. - ,_ :·· . ,. ; . , . : _·_ ·-< . ;•. '. ' ; '-_; :-:: .· . . 

acid to recover the amount or: the di~!odo that remained 
lj- ,. ... 

·tri :sdiution. , However,,. the .unchanged hydroxt .:compound also . 
eotli~s down, Wtth th!t m~$ ·~llJlnC>nt~· $'-ttt ~t t~ ®.-.todo 

.. . ' i ! ! ' '

compouncl i ·s dissol:ted 1n aoet1e a.eid. . ~d pr~cip1tated b1 
•:, ' .' , _, , •i '! ' , . _,, _;_ 4 , • _- · . .- • ,r. _ ;,' --:· , , • 

;, ' ' • : • .. I • • •

i,o~ing the mix in ic<t~ ·fhis brir>.gs.. the . e&ii,olll)od. out as 
I •,' ' · , ; ' • "<·. • ,; ', :, ·, · ' .., _ ' ,! 

0

'. : , ' , , ', , ' ' ' • • .'·, ! '. :-- ·•, •-~ , . : •·

1 

' ,' _:•' <' '.I : · -· · ' ·. " •I ·-.·. , ' , · __ ,· 

gt'ey prec;p!tate~. lb .ia then dried and re~rystallized 
~itom. so,t a;J.coho1~ · 'l?b.e ~OlUPoinld ls ;i.lg11t i;il.QW a~ has
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a melting point ot 15~~(r~· · The rteld !.~ 911ly ~bout 
55% ot the _th~oreti~l;~ . ~b.a -:<n,.~;oa.o ~omp~unp. ;s · 

• f 'I •

only verr:,; slightlt soluble in he)?tane, -however., a . ·small. 
amount -ca?i be repuritied tr-om 1t•

• ' • . .-.. ,. ! . . . . ' 

. Anal7sis l 
.Calculated pet-e$nt . 0.t .+ocU.ne -:(tor -Ot1aH,06 I1aJ·moJ.eQul.at :. · 

. W$1ght ·:i;. illin ·...d 5~~is% · . ',•. ··.··, . . . ,'' ·' ,, . 
': > : ~ --- • ' '' '• ' '

' '

· ;11:·J?ouna· ~3.SQ%

\Veigb.t of· '$am.pie • ;.. • ~- .·:." - _. ~ -. . · · • -' ' ; . . . . ,__. . ,_ . . .1500 .

\Veight· ot: Iodine in ·sample ~-•_·'° • .. .- ..... · ,-_._ ~ -- · • ' _; . -~ • ;_ ~ , .080'1 
P.ercet).t ·Of I6dine in sa.mpl~ • • . • ... -~-_,.;.· ... <i ~---·-~•)53 .• ao%
2) found ·53~927' - .. 

Weif?lt ot satnple ·-:-
' ' , . :, .. -~ - ......... .. -~ '"'

. . . . . . . . 

std.· AgM03 sol11i used ·.(a.s above) - •-..••· • .. i~ - .; ~·12~911 · 
Vieight · ·of, Iodine. 1n··sample. ~--- . ., . .;.· . • ' --~ -·~ ,.,. '9·· ~·' ·. .;0824 
Pel.'cent cit Iod.:t.he · 1n_ · sampie· · · ~-~- ., ·---~-- •--~ ". ·~-- ---~- ·•-~.· ,..,. -~< 53·,9g,t 
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· PREPARATION OF ,,.,, •, ',,. , . ... · ·-· 

.4~J41,-A1ttN'(j·_··_PltiI?l()X.~lr~-s-.nt--.J:~D()., -~iJOL 

_i'Xfom 
4.-(4:•;~NI;~•lQ._ ._:P}tENOXY),~2,~•DI~:COPO-PHENOL 

• J?~o¢edtt1"ef-
D:t.' ss<>lve 5 .grams•ot' 4•(4"-l1it:oo phenoxy)--2i6--

{ . ' ' ' . ... -. : ' ... '- . . ' ' ' ' . . ,· ..· .. . ' '

-c11~'1¥o phenol_ >fn 3() o,~~·-· ot, glf-le1a1 ·a~et~c ·acid • . -It is 
:-·n·~cessa.ry to· •_wai1m· tlle .p:ttoduct 'in. sb1u£ion • . , 

• _. . . . •: 's. . -· . . .. . . , , . , . . . , 

Six gra#i~. of ' :t.x,on ;~~,vdel'. (:f.'~rr!.<freductunt) W0.$ ~dded, 
in small_ porti<:>llsi~ t.Ch$ veaction 'beccmes ~ulte violent 

' ' ' . ' , · . . ' ' . ' ' ,_,.· ,_... -- . . ' . . . . . : ' . . . . . ' ' ,, ' \, .. ·:- . 

A,fter a;:f _ ·~h~ .. ~ron· 11,a~ bf3en , ~dd.~d, the 1:1olution 1 ::( -refluxed 
for·:15 mihu.teif, ,. Tn.e··soiuh1on ·is £'11 -er~d,· :w1111e:hot ·<and. the 

ir~s:Ldue is e:t;tra.ot~tr ag~in with l.iot_•. a.cet1·c ·a1:td. 'Allow 
. ' . . ' ' ·. .

to :icool : and. p~ .1n· . The ·amino p~odtict ' eomes ·But as 
,. . . .. · ,·, ·. . , ··•·, ., -~ ,, ' · ., '• . . '. ;, ·, . . . . ' ' . ..·. . . . 

EL' brdwn ~olidi' ·whlch f1i r~orystaiiized -f~Oln heptane• · The 

~i#e9 p~du~t ill ~hit~ tuid ltleits at 147,0~ ~ll& ~l'O-' 
' :. . . · , . . - ·' , .-·_-.· . : . . . -·.. .. ' , 

c'hitir1de i:tal.t '·fa _soluble· tn wate;• and.···a mixoo Dielting point 
,Ith 4~.,,•~tl'o ph-)~2~a;..a1 .. 1oc1c:, phene>li e;ave • a

• . • • . . " . ·•· • • . • : . , '· <

depression.--

Anairs1si 
Ca_lculatet.1 percent ~or ·;~dine (for 'oidfloOatsa j molecular · 

weight = '439) = 57 .as% 
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' '\¥eight ot Iodine • -~- ~-+ ---~-.-~ --~--• ..,._-~ • _.,. • _~--,.,. --~ ;;0839 

Percent of. Iodine • • • · -~---~ -... -. • __ ,._.- ,ijr •• ·,. • • · • • -. • : S'T;.'30 

2). ~ound. 57.~~ 
?teiftbt of sample ---~ .. -~----" • · ~; iij-. "· ~ - ~ - -_"_ • --~ ---_ -~ • ~ - !1232 
·std• AgN03 sol~n used {$S, a.b~ve) ·. -~-: :.~• ~: ; . ~-- ·•· .;. , lli13 . 

· , . . . , · . , . , .

We:t~t <>f ·:codirt~. • · · ~-·~: ·~ f -~ · ·-~- · ,. · ·~- · ~. • ~- ·• · · -•. :,0767 
' ' :··-: . __ i' 

Percent ot Iodine .: -. .,- _.,.-~ ... ·• . ,ii,~-----~- ~-:~ ~- • ·~ .+ 5'1~43% · 



PI:iEl?A~T.~QN·· ·ot 
4~(41 •AflINO PIIENOA'1t) ANISO:t;E ': 

from 
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4•(4'.•lf!'rllO' _PHEllOX!l) · AMISOLE BY l{Et)UOtr:tON 

ProQed-ure 'i 

Di~s<?l"!'Et ten grain_~ . o~ · 1~ (4':•n:1.tx-o phenoxy) ant sole 
'1n tifty 'o.o,v ot ethy1 alcohol. irra.nster to 'tb.~t· rsd.uc•· 

. . . .. . ' . ·-, --. ·.:. . !• ·. ,: ' ... '. -~ (_" ·, .. ' . : ' 
', j 

tnsi: ma.ch:t~e an.d ·add O.,.~i•gr,att1s ot· p~at:tnum· ox1«e••;., Th& '
eaiculated amount ot hydx,oge~ 1$ used .:bf a raw· :minutes. 
$olttt1on ts· filt~red i?~ .. :remoye' the ···catalyst ana.··poureci 
-lnt? · finely ·a1 vided. i'-l~. · Tl1~ . ami~o product '. separates out 
,;_e·. yellow cr1~taU::1n& Wl$B• . · · ~ · m~1t'1~ poini; ot th1S 
.unpurifir;Jd· .. pro~uct ls . 65° _ to 70d0 · Recry-~te.i11ze.tion from 
heptane· give·s goOd results a~ after· two purifications 

' ·' . , 

gives>a' melthig.· point 'of 8~0 c~ ' The yield 'is eighty 
percent -~f the . the~:ce~ical., . ~his nit:co '?0mpound .. ··~ · a.lso 

'· b~'·, redu~~;d by using $~e-tfc acid and ·1ron·.'. -' Howev~:tt .. the 
yi~ici :i1d1ot; a~.:Jii.g11 and. t'equiJ.>es more 't;hna t;han the above 

, z,saetion. ' 
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PREl?ARATION . Oli'

. 4-(4':--I0D0 . PliEUOXY) A,NISOLE 

4•(41~:CODO PHENOXY) PHENOL .

Prcfoed:ure: 

gram~ or ~~~4•.;;.10~0 phe~oxy) phenol we:r,e 
. ' . . . . . ' . \ ' ' . . o.iasolved :tn tv:rent:v c.e. of ten percent sodj_'l.l?!l hydroxid~ 

', .'.• • ', . . • • -; ' . I '\ •,· . ' • ' ' ,;. : ; . , · ' ., 

ao~'\ltion, .1.\dd :three ~i!c, .of dimethyl sull'ate to this 

solut':t~~,·. ~f~er :we.~ ng t~ ,50°: eo0a:~ and ahak~ · 
. : · . ·• ···_;: _··:'• ; ;-~ ;/ _; ,:'.' _''. :•\ "' .-.}- \<,":-\ -~ ;.~---·:'\ "•) ' ' :i •\••:,:. '• ·~· '. ,.·.'. ' :,,1 ·· 

The reaction 1$ ·aportts.neouaa.nd. comes to e. ,boil p:t-e+
\ '.·: : '·-., l . ) I ) ·, t ,· _:_;) ' : :·: . 

cipite.t1ng a white solid;. Continue to sba.ke the<isdlut1on 
• ·_ • • • . • ' . >. • • ; ~ - i, • ', ·. ' • • •• . ! • ., . '. • ' ·, ·,• • ' '. • ·:· ,· :· ' ' • • ,'• . .. \_ ; '. • . '. i ' • '. ) : . . ' _. . ' ' 

!lnd let :tt ,stand tor ·. fifteen minutes. Oooliin iol and 
' ' '

, ' ·

filter• The methoxy compOtmd is pur:tfied from alcohol 
; ·; : ' . . ', . ,' ;'.. . . ' ' ' . . ' ,' ' ' . . . ,. ~· .; '

and melts at l:ts 0c.. The yield. was t\10 grams. 
. . Ami~ed melt1~g ;oint of , 4~(4,•i~do .phenoxy) 

. - . . , ' ' . . . ,·,

a.niaoie li'l.&de by ~ethylatio!l and 4 .. (4» ... 1oa.o· phenoxy)· an1• . . ' . .\. ' . . -. . : ' - '. ' .

~ole made . by dir~ct :todination gave no d.epr<:'saio~, thua 
showing that the t .. 10 compounds are the sarae. 

, ,
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··· l.'R'BfARATIOlT OF 

.4•(41~BENZ.oYL AM!NO. • PHENOXY): ANISOL'E 

from 
4.;. (4:'i•AMIN(l PHENOl.':l) ANISOJ;JE 

.. . · OK 
w11,(_)-o .. QOOH;o • . -. ,-G-NQ-o-C)ooH• 

· . QlQO-f6 

.. Proead~et 
Take two grams of the amino cOmpound and niix thor-. . ' . ' . ' .· . . .

ollghlJ" with a ten ·percen'b ~ol.ut:ton ~f sodium hydx-oxide. ~.- . . ' ', " ·. '-~ . . ' ., . . _. . .

Jdd benzoyl chl6:t51de and ' ~bake 'Urlt11 the {?dor of' the 
_.. . ·• ·.' . . ' ' ' ' ' ' • , • . . j '.;- ' ' 

benzcr.vi bhloride; has . The ;t>eaction fs com• 
I . , , '• • . . .

pl.ate in t,venti minutes. TJ:te brown amino compound 
' ' , . ·, ' . ·, . • ' . ··. ... ·• ' ·) ,· ; - '

ehang~$ to a. g:ray:t.sh, eolc;,reid product, This is washed 
thoroughly to r~~ve sodi'UXl1 beru~os.te.· . The residue :1.s

. .. ' 1 . ' 

clissolv«l 1n ethyl e.icoholnandp~~C1p1ta.ted. b-:, adding 
. -· · ' 1 -. • _··i ,. _. ' • , ·, • . ' . ' • 

to ice' water• The product oomeEJ out lighter and he.a a
' < • " . -:• < • • R . •' ' ' ' 

m~lt1ng point of l25i)O • Iiecrystallization trom. heptane 
•, . • , , . • . ' I <

gives a ~lite eeystalline product; which melts sharply 

at 1S7°ci 
· Ana.:i:1sia t 



Pttocedure l 

PltEPABA'r roi1 OF

CATALYST • l?LA~11ro:M ox:i.:o:g&t
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In a 150 ().<-:. porcelain oasserol~ ws.a prep;i.red a 
solution of' crystals of chloroplatinic acid correspond.• 

. . . ,· 

ing to one gram ot p}.atintl1'11 in five e.c. of w~ter. To

this was ·added twenty grams of sodium nitrate. The mix• 

ture v1e.g heated. gently O"Q"er a bunsen burner and stirred 
' . . . , ' . ' ' •.

with a glass rod while the water was expelled. The rolx-
twe was then, heated ~entl.y over a bunaen glame agai11 and 

the intensity of the £lam.~ gl'adually inci"es.sed. until the 
maximum heat was . obtained, at which time the sub stance· is 

oompletely fused. The stirring ~nd. heating · was continued 

until the evolution of the oxidescof nitrogen had 

practically ceased. _Th.a masa was a.llov_,ed to 00011 with 
stirring and fifty c.c. of water added. The brown pre ... 

oipit,;ate which remained tm(l1ssol!ed we.a filtered of'f and 
,vs.shed. free from .inorganic se.lta. The precipitate was · 

washed several.·t:tmes with hot water ~o reniove the .soluble 
sodium .salts.. Th~ filtrate will contain some colloidal 

platinum which can be recovered.. The prOduct was im~

dried in an ov~n and · kept in a dessicator untiib . used'• 



Procedure; -

l?nEl?!HAT!ON OF 
:ru~.ntf•S. CATALYST '
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wo tw11e~t_ftve g:r>a.ms ,of sod!~ h1(lro.rlde dis-

·sQl:v-ed !11 li3 c.c~ of.watel;l 1s added~ .-. little at a time, 

twentr five. grtln1$ ot R~ne,-,:s oatalyst powder vdth eon• 
•·· -~ • <' : . . . -, "" : . . .'-. _; . · .. ·, ; _· : · : ,· • \ . . . :. . . . • . ·'· • . . : ' . . ·.,

stant · at~rring. Ea.ch ·~dd.:t.t:i?U ca.use$ · aonaiderable violent 
reaction• Vilten. all . tl:lG ~()W¢).e!i ha.a been ~d.de~, h~at to _ .. 

l!f61'1ing point- and h.9ld th.er~- about ~ro ho~s• Replace with 

water_ the liqu~<i lost through evap9rati9n .. - A.ti the en~ ot 
'· .. ·. ·:·.- -. . . . ·_--- '

tv11:h.ours- -d.1s6ontinue adding water, and ~e_at to' 142tja. 
· The)_~ $oluhle soitas a~e d.i aoolved . by · bringing solution. back 

t6 Otig1M1 · an101.int whlla heating.. 'l1he solution is d.e-

cantec.l . from the_: sludge a~ the, sludge · is wa.s~ed with wate:a,
. . . 

;by 'c1ecantat1on until i·b. ia neutral ~o litmui1- (It must -_ 

·be kept thoroughly wet 'tat -all timoai) . It. is vi8.8.L'i-ied . three 

·times ,t,y r!leeantation with 95~ ethyl --alcoh<>lj to:,rebove the 

wa,~e~, ari-d 1s placed ,Jn a · gl~ss s'boppered bottle , whe~a ~t 
. Is _ ltept ·~ovet'ed with alcohol,, and · then is ready :ror use. 

: !-thr:·.aet':tt1 ty. may ~be tested by .allowing a . -little· _to :~ 
. .· .. . ·- ·, - _ . . ' . . 

. ' .

on i~lt~:tt ·paper:,-· arid.. -1~ th$ paper !.gnites spontaneously 

-tht~f: catalyst- is active• 
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4.;.1"1ITRO FtUOROBENZE1'iE: 

FtUOROBENZEN'.e! 

OF
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Fluorobenzene was first nitrated to 4~n1tro fluoro-

benzene by adding twenty five g11a1ns or f1U(?I'(?benzen with , 
stirring to a. mixture or nitric aeid {50 c.c~)(specii'ie 

. ., ,.' . . . •· . . ... . .. ' . ' ; . . '

gravity .of_ l,.42J, sulfuric e.eid (40 c.c.J (speeifie gravity 
' . . . .' . ' ' ' .. ·· . .: .;· . ·., . -, . ·•·. ; ' ' ..

· of i..s4)e.nd nitri~ e.e:td (15 c.e.·) (spec1f'1o gfavity 00:f' 1.5) • 
; ; ·. . '. . ' ' ; · . . . . ,· ' . ' ' ' . / 

While this mixture wa.s ·st1_rr1ng,. care -~as -t;e.ken to.}ceepL 
the temperature f:ttom rising e.lfove 25°0. during .the a.dd:1t1on, . . ' ' ·, .. ·• ' . -. . . . .

by cooling the i'la.sk_ in cold water. · The stirring was 
. ·-, . . . . ·. .. , _ . .. ' . -•. : .. ,· '. .··.; . , , : 

continued for an· hour,:. maint~ ning '\h~ temperature : e.t the

above -value or s11~tly 'belo~~ . The mixture waa ai1uted : ' . . . : . ., ·, ' ' . . . '. ' . ' . ·. :

'With water..,, the oily layer separated~ washed with di1ute 
; ' . · . -,- ' • . j . . . ' • ' ' 

.· sodium carbonate solution. d:r1ed over calc.i'Ulll. chlor-1de and 
._ slowly .distilled~ . The pr~duot . boi1,ed at :2os<>c~.--and ~as 
' , . . . . ~- . . ' : .. 

shown by ita uae in the s-ynthesis of diphenyl ether de".' 
. . " . . .. : "; ; ' , ' . . : -

x-ivat1ves to be fi~ctica.ll-y pure 4-n!tro fluorobenzene. 
'. ' - - • -' ·' > . •

The yields were between . 85% and 90$, 
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G OOH" Bra :,, . Bi:> 0 OORo 

To one mole et anisole ti.OB grams) 1n: orie .hun-.. 
. . . .;· . . . . . . . ' .• 

dred nnd. £:t!'ty' c.¢ •. ,of i'1:t'ty pe~cent acet.1e aeid there .· ,·· . . , .. ·>; ' f ·; . ' ·- ·- . _.,_ ··:· . . : . ' • • '":";

ls s.dded. ons tenth iltle>1e '(16 gr.ams) or .bromine; Th:ts 
·. ;,. \s._ : ,-... ·-· ··-, ·· -.•• -., ~, ,~---··.; .. :-·· ' :.,. i-\ '. ,;:~: ;.;.~ .. -'. ,·, ... .. . , '. ·-·•·· • . 

addltion. must truce -ol.ace slowl::t• f£h~ temperature of the 

. reaction mils~ nbt' go ab9ve ~o0o• ,,

. After the 'bromine ~s, been added the 1~xttu:>e is · 

poured into water f:lnd. the oily Ia.yer separated. It :ts 
' . . . . . . ' , ' . ~-

thoroughly wa~ed w:tth v1ater, . dried over ca.lei um chloride 

and. d:tstilled.: Th~ boiling point of the 4""bromo · anisole 
- ' • ' J ,

is 215°0 • and· th~ boiling _ po:t~t -of the anisol.G :Ls 155°0 i 

Ninety ae'7'ert grams of. 4•bromo anisole were obtallled; this 
' . . . .. , _ ' , · . . ' . . ·•

an£ountbeing n1nety ·pe~cent or the theoretical yield. 
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I ,noQ .. o.. Qon . 
I 

4-(31_,.5'--D:C-:tOD0-.4'•m.~ROXY FHEHOXY) .PH.ENOL

sample., .03.25 gram of compound in 500 ~.c; of tap ffllt.ex-. 
• • ' ' ' ' ' ' J • • • • - • ..

· .• o~~-~~am otj·~~pouricl :+n· r,:;· 25 ~p-,p;m. 
Using crystallizing dishes · i, ·beight, ,-:o! dish = 8.0 .cm.

depth .. of water = 3.8 cm1., 

Controls: 

Length '·o;r: tadpole. 
1 · , _1"· .• 

7 .. 10 ... ss 
' • · · ., 1

2a;o mm. · 
136;0 
23;0 
26;0 
26~0
24~0 
25;0 
27.0 . 

..25;.Q_
24.0 .,..._ ____
25 .• 4 Average 

25;0 mm. 
23~0 . 
24;0 
27~5 
26;0 

. 26.0 
2e;o 

~-24 •. 5 .. , 
·.2s.o
25;.45 Average 

7-.20..36 .
. . . 

7-.20-38 
• '

. 24;0_ .mm. 2a.o ;· 
29~5.
29.~0
21;0 
25~0

-25.;o, _ 27.,o 
ea.a · Average 
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Compound; 

4•(3'i5~•DI•IOD0•4'- .. m-pROJ:Y PBENOXY) · t:iBENOXY ACJ~"T:ro · AOil) 
. ,, · " "' : . ' . ..·.• . . ·. • ' . ..- . .,· ' , , _ ' . ·,

.. 0125 gram ot compound ;:tn 500 o.o. of tap water. . . . . ' . ' . . ,,,- ' •·- -,- . ' . 
' . 

. ;._003() g~ ot Na1oa.006 ':;: 25. P•P ~m.~
'·. , ' ' . ,·., . ' ; • . , . • • . ' ' . ..

traine; . cvystallizing ciiahesJ height '·of · dish a~o em • 
. , . , •. ·-1 ., , . . • • ' l ,. 

·Length . or: 'radpo1e 

7•8~~6 

Oontrols1 · 

25;0 •• 
2a·~··o•• 26;5 
25;0 
23 '0·ea:s 
2s;o·
24;0 
-2s;o·,.....

·. ·•.2'7JO
· • ~!j ;4' ' Average 

25~·0 mm. 2s.o · 24.o 
27,5 
fa6~0 
25i0 
26~0 

··-.24.5 ~. 2s.o 
25 .45 [\.Verage 

·24~0 mm. .2a;o 
'. 29;5 

29;0 · 
27JO
25~0 

.. 25;.o :..· 
2'7.0 
26 •i . Average 
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PHYSIOLOGICAL TESTS 

I 
iiOOO..CH8 (l O 0 OCH~OOOll' 

:c

4 .. 4,~ (3'5"•D!-IODOJ•BIS-OXY AOErIO Aom . D:tPHEM!L ETHER 
. . ' ·' ,._ . , . . · . ' . . ,,

$ample: ;0125 gram of compound in 5(?0_c!c. or ts.p water 
· .ooso g~am, of u-1~~0$ # 25 p.p,zn;.., 

Using oryatallizil'lg dishes J height of ' dish a;o em • 
.• ' . ' . . ' ' : '

L~ngth or Tadpole 

7--l.;;..36 

Controls; 

· 23;0 mm~
22~5 
22;0 
21~0 
26;0 
23.6 
2·5.o 
22~0 

... 21~5-
.21~5 

· :22 .a ·· AV'erage ·• 

7.-1-36 ,.

27~0mm~ 
23 ·0 ·
21!0 
22~0 
26~0 
25;.5

.23;5 , 
~s.o _ 
24.25 ·Average 

7-17~56 
. .. ..

23;0 mmi. 
25i0 
51;0 
27;0 
26.i,O. _2,z;o .. 
2s,o · 
26~3 Aver11.ge 

7•1?-36 
2e;o mm~
25~0 
22~0 

-- 22~Cl--
28,0 
.2s;o , Average 
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PHYSIOLOGICAT~ TEStr!S~-- . ,

' I 

HQ Q.:.9:. Qcoou 
I . 

4 .. (3•.s~-..,DI-lODO PHENOXY) 13ENZOIO AOID · 

sampleJ ~01?5 gram of compoun<:1- in 5(?0_c~c• of' tilpnwe.teI'• 
~0030 ·gram of Na;a003 :; 25 p,.p.m; . 

Length of tad.po1e 
6•24•36 . 

26;5 mm. 
25·;5: 

· 2s;o 2a.o 
24;0 
2~;·0 ., 

-24.S ,!, 
· 24~0 

: : '

25 .o Average··

<Jontrols, 

. 21 ;o :mm. 
25;0 .• 

· 2a;o 
25.o · 
21.s 

--21;.o-. 
.. 2s.o 

25,.6 Average 

$~30-56 
'I • . .. o '• ; 
' ! ''.'I ,, '

27;5 mt11°~
28;0 . 
26.0 · 
22.0 · 
25!0 

..Ji?4;.0-
23~0 ·

. 25 .1 . Average . 

7 .. 3.35 ,. 

· 2a.;6 mm~
2e;s . 
26.;$ 

· 27';0 
21;5 sa;o· · 

.21;0 _. 
27~0 

• 25, 1 . :Average 



.SUMMARY

1) seven d1-1od.o d.erivati:ves of diphenyl 

ether have been. synthesized. 

2) dne d.i•iodo der1vat1ve , of_4•hy~oxy 
phenyl acetic aoid has been prepared.. 

·:, • < • • • • • •• ' ' 

3) Two mono .. iod.o _derivatives of diphenyl 

ether be.Ve been 'prepa.reci. The· '.v(?S1 ticn ot the 
. iodine :tn both eompc)Und.s. waa . 4'•, 

4) Five of thedi ... 1odo der1vativ~s ot 
diphenyl ether lV&re te·sted for phys;o1ogioal act! vity•

. ...

using Gaddum' $ 'l'adpol~ Iodine Assay. No s1gn.if!ea.nt 
reaultJ3 were obtained. · 

5) The advant~geous use of 4-mitx-o fluoro,.: 

benzene in the ·synthe~et1 of diphan:11 · ether deriavtives 
has been demonstrated. 

6) All attempts to add hyd!'oayanic ~cid to 

the phenoxy acetophenone de~:tvatives failed, 
7) Iodine in a.tnmonium hydroxide solution 

could . not be used as a means to 1odiM1;e 4-hyfiroxy 

acetophenone although it worked sa~isfactorily 
in the other iodine.tions attempted• 

8) The m.elting points .of all the 3i5•d:t..-
iodo derivatives of d.i!)henyl ethettwere found to be 



above 200°~ •. ,, and.. :tn· .all ca.sea .the. compounds 

decomposed.•.

9J Physiological bests ot those !Odo 
compounds not prev:t.ous:t7 test~d are being 

pertomad at the p~esent time. Th~ 1'esults ot 
these teats will. be reported later •. 
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!he object of th1_s 1nvest1ge.t1onls to prepare 
and study various mono• and d.i•lodo derivatives of 

substi~uted. d1phe1:1:rl ebhers and their :tnte.med.1ate. com.-
pounds •. P0stt!on1 4 and 4'have been.studied ohietlt, 
especially with reference to the d:1.f'fe:r:-ence in soluoi;:tty 
w~oh is frund. upon changing 'bhe groups 1n position 4. 

In sOme or the 001npounds· here reported. the 
iodlnated·diphenyl. e~he~ nucleus is somewhat simil:ta.r 
to tbs.t of thyroxine, but physiologics.1 tests upQn some 
of the substances have not re~ealed.·any_ms.?'ked influence 
upon the basal metabolic rate. Gaddunl.• s Ta.dpo;e Iodine 

_... ... 

Assay was used to make the physiological tests. 

The fo11o,ving ne,~, compounds were s111thesized.·- and 

and. analyzed •i 

4•(4'"'.9h-ydroX7 phenoxy) benzoic a.cldi 
4•(3~.s•-d.!•1odo•4'•hyd:t-0X7phen(?.xy) benzo1c a.qid, 
4•(4"•iodo phenoxy) acetophenone. 

-4-(4'•aoetam1no phenoxy) acetophenone. 
4•(4~•benzoy1 amino phen(!xy) acetop1?,enone, 

4•(41~111dro.xY' phenoxy) a.oetophenone, 
4-(3.,~51•d1•1odo•4~-1tydroX7.)phenoxy) acatophenone. 
4-(3',5'•di~1odo•4'-htdroxy·phenoX1,) phenol, 
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· 4•4'•(~' ,s1 .. ,u.-10do)-b:ts-o,r;y acet:te acid. 
d.iphenyl (i)fihe1:, · 

4-.\&~·.,:S':-d!•lodo•4,'•hyd.J.-.oxy- phenoxy) .phenox, . 
a.eet1o acid.,. , 

4~4• .. b!sto,ry acet1<.r aoid. · ,d.fp..lieny+ ~the~i 
4' (4/thfch-oxy phenoq) .phet10,cy- . acetio . ac,1d1 , 

4-,.(41.-iodo phenoxy) phenoxy aceti.J acid,; .~ . ' ' ,, ' .: : , . ·. ' ' . ·. ' ' . , ' ,, ·. ' · -. ·" ' .-. ' ' . . • .

: ,5 ,5 ... d.1•1od.o•4•bya.1-0XV phenyl . acetic ac:,it;1, 

4 .... (4-' .. nitro phenc,xy) phenyl. aQetic e,oia., . 

4•(4"-e.mino phenoXy} ·phen71 a.cetiq actd.,. · 
' ·.• ' · , · ,' . , , , ... :- . . .• ..- ·, . . .

4:•(4'-.,hy4ro~ phcmo:q'). phenyl ace~;o ~oid• 

,4....{~'•s',d1 .. !ode>!'4:f .. hyt;J.ro2ty phanoXS") phenyl 

acetic acid.j ·· 

4• {4~ •nitro ·. pherioxy- )•2 ~S .. di•itido pheno,l~ 

4~(4~-.am1.no ph$n,oxy)...-2,,6•d~ .. 1od.o phe~ol, 
4'"'(4'•benzOyl amino phanoxy) an1sole. 

PhysioJ.og1oa.J. testfi were made on. the following 

compound~ t .
4.;_ (3~ ;s ' :--di--1odo•4l•hyd:roxy pherioxy) pheno1.-

4• (~• •5f-eit-1odo.-41_;hydroxt pheno,cy) :pheno:icy-
aeetie acid, 

4.;.4•.(~1 ,51•d.1•iod.o)-bis•oxr acetic ·acid diphenyl 
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~heae diphenyl ethar:d.e~ivatives were prepared 
part:i.7 b:V' the Ullmann synthesis • . Three separate methods 
of' iodination wex-e · fm1pJ.oyed. · suocesstully in·. this: work: . 
(1) Iddina.t3.on with. iodine n1onoehloride 11:1 acetic acid, 
(2) iodirie·in rumnon.iumhydrox:tde s6lut~on#and(3) Iodine 
and merctll.'ie oxide in . alcohol solution, · 

l?hysiolog1cal tests of those iod.o c0111pound.s 

not I?raviously tested are being perfol'lned.at·the present 
time. The results of these tests will be, reportE3d ·1a.ter-. 




