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INTRODUCTION AND HISTORICAL

The c‘b‘jecﬁ of thi.g imestigation is to prepare

and study various mono- and di-lodo derivatives of substi~
tui:ad diphenyl ethers aml their Intermediate campmm&aw
Pasitiona 4 and 4° have been studled ahiafly, especially
w:!.’t;h reference to the difference in solubility which is
found upon changing the' groﬁps in position 4, The diffezv-
ken’t: aubStancas sﬁudied aros phenoxy ae{etcghénbne , phenoxy
benzolc acid ; phenoxy phenoxy acetic acid; phenéxj fphenyl
glycine ; and phenoxy phenyl acetic acid. |

~ The study of iodo derivatives of diphenyl ‘ether
has been recently greatly stﬂmulateﬁ by tha Wcrk of Harring-»
ton and Barger?, whs:) proved quite eoncluaively that thy-r
roxine wag a -‘aeﬁm-:!.ode derivats.va of a aubatituted aiyhanyl
ether, Thyroxine 5 a normal constituent of the thyroi& gland,
hag been the subjeat of much controversy in the last twenty
years. The work of Harrington end Barger, however, has
settled the ques{;ion as to the constitubtlion of thyroxine,
aﬂithough much is being done toward studying its physiologi=
cal acbivity, | |

Thyroxine ls classified as a hormone, a name given

to the compounds or seeretiona of coertain glends, Baylﬁ.ss
end Starling® named substances of this ki’n& » which were
secreted into the blood and aroused other organs to actlv-
ity, hormones from the CGreek word, gx__o_m__gp_ s meaning I

arouse. Several of these hormones have been isolated and



‘their chemical structure determined, Isolabing ‘these hor=
'&nan’es' made ‘possible the synthesis of them.

The main difficulty in isolating and determining
,tha chemical constitutlon of these homama, is due to the
minuteneas of the quantiﬁy pregsent in the gland‘ Thywxine
is a fme example of this difficulty in as much as Harring=
‘bcn and Bargaz* obtained yields of only 0,027, pareani: thy=-
roxine from thyrold glands..

o , Knaher*’ in 1362 racognixeﬁ %hat the ::pami:iva re-
moval cf ‘bhe ﬁh;yz'om gaiter produe.ed symptoms similiar to
thasa of myxoedam s which was atwibuted to thymid de-
iﬁ‘iq:.en.cy, Murray® found that to inject an extract of thye
.rpﬁnﬂ.ne and la‘i;e‘x*; gﬁ.vke‘ iﬁ c.:rgli;y'”wé,s‘ quite ,%eﬁ_'vfectfive An my=
oxedems. and alao Ain é;%stinism, which is apermaneni; infan-
‘bila Aédz;iditﬂion “(:'ivue to the d@fgc_tﬁ;vaj :dévalepment} of ﬁ:ha thy=
mm;_‘ Rfpety . |

'_r.‘he favcmbla “effect ei‘ icbﬁine therapy in thyroid
disaasea led :&‘aeher te believe ‘bhat this ae.tﬂ.ve prineiple
was associa-bed wi‘bh m. Later Bamann" ‘showed. that
ﬁ.odine waa & normal aonstitueni: *af‘ the thyroid gland. Baus
ihann uaed ben pement sulfur:!.c acid to hydrolyze the gland |
bnd - from :t.i: abtained a brownish substanee which contaﬂ.ned
faur to ‘aen percent mﬁine and passeaseﬁ some physiological
propertless This substance, however, wes regarded as im-
pure thyroxine. later 1t was shown thaf; ‘his results were
due to the strong hydrolyzing agent which he had used.

Kendall? at the Mayo Clinic was the i‘i.f'st ;to isolate



'thyroxﬁ.ne in a pure condition, whioh” hé did by using a
milder hydrolyzing ‘agent than that Gi‘ Beumann, 'Kend:all
usea five percent sodium hydroxide solution and then cone
tinued the hydrolysis with baryta. This hydrolysis and
t;has fact that the sodium salt of thyroxine was.soluble

in water madé possi‘%:ie» his‘ smccesa.‘;* Kendall gave the
name ‘rhymxine i:o this prcduet aﬁ he was of the. apin.ian
that the compound was an ax&namla &erivats.va, The ary-'-
stallina ccmpound whieh he :!.solahed eantained sixty i‘ive :
pereen’c 1od1ne and was very physialagically active. " How= .
every 'bha me‘ahed by Whiah he obtaine& this pr'aduct was very
costly an& the yialda vemy e:mall anly 0,0011 percents

Ho obtalned onl:y thirty three gra.ms of thyroxine from thres
tona of fresh glands. Becausa of the great possibﬁ.lities
of benei‘iting hwnanity, Kendall’s method of.' procedure was
talken up oozmnemially by aq_uibb’s and Scns. | h

o Kendall" at this time proceeded to st;udy ‘the chemi=

cal aetivi’cy and constitutﬁ_on of. thyraxine, In 1919 he
published a pape:e vmerain he gave the empirmal fornmla
: for thyroxine as Guﬂg_ooamﬁ. He also asslgned %0 it the
follov:ing strpebural formulas

| -3
e e G ——(=G=GO0H
ﬁxéé cl; : (ll 48

0/ \N/ \Q
i |



Os‘ter‘bax'g“ at this tﬂ.ﬁxe elaimed to hé‘.ve_ aynthesized the
afcrafmentianea ‘ac&npcund. His synthesis, according to Ken=
ﬂ.all s proved that the sbructural formula which he assigned
*im i;hwoxina was correct, However, no experimem:al evic‘ienca
wa.s ever offered to snbstantiate Ostex‘berg’s ¢laims 3 80,
ag a resulb of fbha work Wl;ic;h Harrington and Barger did,
?ian&al}; later véritha‘rew his ¢laims, If one _compares Kendall®s
fcmmla with the aorrecteﬁ fommla for ﬁ’myroxim he will |
notice tmt it is f.‘oar e&rben atoms, one hy&rogen atom, |
one oxygen atom and one iodine atom short of the asccepted
formula,

In 1924, two English Blochemi ste,. ﬁaws.ngtm and
Barger" undertock the task of aebemining the structure
of thyrcmna. o Inl «192'?» they publishe@ the maulw of thelr
vmrk thav Bioehemical Joumal“ ‘};‘he‘ré can‘ be no Question

as. to the aceurpey . of their results since the;gr determinea
’f:he s‘bmctum of thyroxine bo'bh by dagméatmn and by ayn--»
thaaia, The following formula. wag. aubmibtedx

ot mm
HO Q 0=, =G=~C=COOH

A5 may be seen, the above compound 1s & tetra-lodo derivas
tive of a sub sti*bute& éiphmyl ethers
A brief- schema for the ‘preparation of thyroxine

is given as f’ollowsé
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m ob;}eet of this mvsstigation was mat to syn~
thesize thyroxine ; ’but ra‘aher to pranare derivatives of
:the 4= (3* ,5’—»&3.-3.0&@, 4’ -hyxiroxy phenaxy} phanyl radical.

- Gonceming tha ie&a ﬁariva*bive of diphenyl ether,

‘ them were. only a few imown un’cz.l ‘bhe wark of Brewster and
Strain® wag publﬁ.shed m 1954. They preyax'ed bhree af the
Amrmo-» and five cf ishe dﬂ.-ioda &ax‘ivatives ’ but they ﬁid |
no’s hava any of the :Mdinea in the 5-5- positionsa ’l‘ha
’posit;ions mpmsizea by them were ‘bha 2, a-é-, 4-4 -, end
’2-»4"-', In Brewster e.nd Stmin’s wox*lr ﬁhe noai‘t;ions occupi!.ed
'1kether than by the iodina wera chiefly 2= and 4». : They used
'ni‘cro and amino grcups in i:hese pnaiﬁiona. In thia inves-
| higation the ‘only positiana ocmupied o‘bher than by wdﬁ.né
were é- and 4#-, 'rha groupa in positicm 4= weres -—coaﬁ;
-GGGH;,; -c:na-ccoﬁg -QOEQ“COOHS and ~rmcﬂaccom In posibion
14' thera was ei‘aher nitro " am.’mo,, acetamino N hyarcyyl or
'yme“bhoxy groups,

Diphenyl ether haa been Lknown for nearly a century,



It was f‘irst prepared in 1845 ‘by Ettling and Si:enhousa

by destructive aistilmtion of copper benzaa%e.. Ten yaara
1ater Iist end Iempricht*® isolated a substance from the
ées‘sructive distillation of aapper ‘benzoate whim hhey
named phenyl mciﬁa, The pmp@rties of diphenyl et}aer were
firs'b stuﬂﬁ.ed in detail in 1870 by Hoffmeist ex*"“ # Who pre=
yareﬁ. iﬁ by the aatian of benzene diaze sulfaf:.e on phenols’
Sinee then one of the: stxc:cessful me‘bha&s nf m:'eparing A=
pher\yl other is ‘Lha treating of sedium phanolabe wﬁ.k}m ¢hloro
benzena., This was firs%: aacomplished by Mampar“ m 1873,
Many darivativea ox‘.‘ dinheny& e’aher have been preparezi bcth
Vfrom airect su‘bsti,ﬁu*bian (m phemal and i‘x*cm fusien of m:t’t;- .
stmu‘ced phenols an:i halog:en derivaﬁivas of‘ b@nzene. Gllman"‘
Vwas the firat to use aopper catalyst in this typa reaetim;
He x*eg:ort:a uha’c :in i;he prepax*atmn of diphenyl a’cher i':r.'cm
pheml and bromc ‘benaem; the yleld inareased fram 0‘9
pement to aighhy seven percenb vzhan eappex* waa 'Q.E!Bd.a

|  Cook anc'i his aoworkers” preparaci mny &iphenyl
Bt;her derivativea s ineluﬁing nitro-ma’chyl phenyl ei;hers,
'bolyl and bromotolyl ethers, an&. mcno~ni'brc phenyl ebhersa
Maihle'®, Sabatiev“, and other Fz’ench chemists made &
study of the nitmtion nroducts of diphenyl ethe 'l‘heir
work imluded *bhe reé.uci.ng of the nitro gro‘up iw the emino
‘group and the subsequent forma‘bion cf dyes by azo coupling.
In England, Scarborough anﬁ hia coworkers’*“ have prepared.
many nitro derivatives of diphenyl ether as well as some
.me'bhoxy and methyl derivatives. In Ameriea., Raiford and



’colbert '-‘-9 have wo:*ls:e& on amino derimtives of G.ﬂ.phenﬁ ether
aa intamediates for dyess Clarkson and Gcmberg o ‘have
a‘isa prepared some io&a dinhany}. etherse Suter“' and his
}assoaiates have carrieﬁ en eonsidemble work on. phenoxy
sulfonic acids and other derivatives of diphenyl ether,
‘nf?.eference to his work vxiii be mﬁe later.

At the. presant *b:imes diphenyl ether and dﬁ.phenyl 4
gathex' derivaﬁivas are baaing sbudied in L‘nglana, Gemny,
em& Amerieau' whe *use of ﬁiphenyl eﬁher* as o heat $ranafer
,a.gen‘is 13 bei.ng inves’sigated. Same darivatives oi‘ aﬁ.ph@nyl,.
ether have been xsaten‘sed for use m bacueriﬁidas anci as
internal disinfectants”” - Suber®? haa ‘studied the
.amestheﬁia propexrbies of" diyhenyi ether &erhativeé.'

| ~ Several physiologlcal tests of the iodo compounds
ma&ﬁ in this investigabion have 'been perfameﬁ.. ‘Both the
’msults ana tha proaeaure useﬂ in making tshese tasta are
dlscussed on pages 4_,.;‘and 147,



The compounds synthesized in this work are
divided inbo five groups or series. They areg

1) 4~Phenoxy Benzole Acid Series, Position 4- is occupied
‘1 by a éaﬁboxylvgrﬁwp;

é)fééPhanoxg'Acetaphgnona Series. Position 4= 1s occupied
by an aceto group,

5}‘45?5énax§ Pheﬁaxy\ﬁ@etie'naid'Serieg;'rPésitioﬁ.4#=isr

| ~ occupled by an oxyacetic scid groﬁp§' o

4) é-Phénbxy'Phenyl Acetic Acid Series. Position 4=~ is
"bccupied“by an acetie‘aoid @rbﬁp.

5) 4-Phenoxy Phenyl Glycine Series. Position 4+ is
- occupied by & =NHCHLCOOH group.

Each of these serles will be discussed separately
and the compounds synthesized will be listed as above.
~ Preceding each discussion is given & graphic

representation of the reactions for éach series.
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- 4«PHENOXY BENZOIC ACID SERIES

o f.>.'.,a..,¢

é-Hyﬁraxy benzei’;.e acm is found in nature in wipe

> GooH

talpa ‘plants along with pmtoaatechuic ac1d®, It is
also found in pollen and ‘petal of the Gundilla vobusta nut .82
Small quantitias of %«h:gramxy benzaic aclid are found in
‘the urine of horses®® and dcgs“?“ T 13 interesting
to -not.e‘f that many esters of éfhydxfp{zy benzoic: acid have |
been patented for use as entiseptics and for thelr germici-
dal éfopertms;.'

 Retmor end Tierman®? were smong the first to report

tho ayntiioats of 4+hydroxy bensolo acid, They used carbbn
‘betrachloride with phenol end potassium hydroxide, cbbains
ing & mizture of the 2<nydroxy benzoic acld and the 4=
hﬁf&réxy‘ benzoice ac:td;' In this reaction more éf the 4= com=
;pounc‘t is formed, Kome:v“ ‘synthesized 4~hydroxy benzoie,
acid ’by mel’cing 4-»5,0&0 benzoic aeid wlth potaasinm }Wdroxide.
Bamam“ and Barhh”” tmaﬁea 'cymsine wifbh pa’cassim
‘hydroxide and pbtaﬂ.ged 4<hydroxy benzoigk acid‘along with
many other products. Harringbon and Bargerl found 5_4~hm§cxy
‘benzole acld to be one of the degradation products of thy=
roxins, fTreating vetexin, homovetexinSé, scistellarin®,
and carthamin®® with an alkali jﬁcs:f.ft:d';io::in;”gfe«'va%ﬁ 4dehydroxy
bénlééié"acid B8 one of the products.
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The or:lginal plan was to start with 4~nitra chlcm«-‘ |
benzenes a:ad couple thig with phenom, thus preparing 4-nitro
diphenyl ether,

\C1 + HOQ _— .©~o~ -Qm,

The %nitro diphenyl ether was then reduced to the

WOg ¢

amino diphenyl ethefe; This | reduction was accompllished in
two wayse Both methdds gave géo& ylelds and arek‘ﬁapplﬁ.ca’ble '
to large quantities. However, by the use’ of c.é.ta.lybia o
hydrogen, ve sults wera _obtained that aveﬁ&ﬁge& between 90
and 100 percent yiélc_ia‘, glving a product évhich_v requiﬁa&
only a little purification, 4-Nitro aiphén'yl é_-i:hér reduces
very easily and quickly in large quantitles.

It 1s inbteresting to note at this time thab when
a &rboxg grouping is placed in the 4« position of the other
benzene ring, that the compound did not reduce so easily., :
There can be no quesﬁﬁ.an that the influence of the -UOOII
grouping is very apparent in retarain@ this reduction.

The 4=-amino &iphenyl ether wag then ﬂiazotized and

8 nlitrile formed«. The vield on this was not very high, '
being around 35 to 40 percent, although tha'hydrolwis of
this ‘nitrile gave very satisfactory results, Th&s“ éia'zo-;
tlzatlion was accomplished by Sandme\yema reaction uéing

ci:xprous chloride.
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N 4 : KaN03
Q—a;«( yoy a0 Q.a-c-» Qﬁeo&

The nitration of the 4-carboxy diphenyl ether was
adcompiished by mathoﬁs which differ from i:hé euat‘omary ,
'nitratim methods, ag shcwn on page 54a The yiams however,
are small and *bhe :produet required a grea"a deal of puri-
fficaticn. 'l’hat tha "KOQ greuping goes to tha 4’- pasitﬁ.on
is pmven -“by tha aym:hesw of 4-(4’-n1tm phenaxy} benzeic
‘acm, using other methods.

Haussemann and Bauer”" reporbed that tha ‘compound ¢

NOg -.0-

could be prapared in L much simpler mazmer' by the i‘ollmv-

COCH

1ng re&ctions

‘This procedure was tried many times, using diffevent
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proportions as well é&rmﬁn‘y {iiffez*ént w@@}ysﬁ;ag however,
no sabisfactcry results were obteined, |

‘To obbain 4-{4’«-2111::99 phenoxy) benaoiu aeiﬁ which
was the starﬁing cmnpeund of the furthex* egnthesis , bwo
,auecessful methods wez'e used and the above s;yn’bhes:.a was
c‘iiscarded,

Sui:.er and. Oberg’s method®® of ‘prepering 4-»(4‘-:13.’%;1'0
iphenaxy) benzole acid wes accmmplishsd by using 4~h~yﬂroxy
’benmmehyae and 4~n1tz'e chlo:z* benzenet

,cﬂa'-cm +c1{  DHOz—»OHO 7-50.;

This aldehyde was then oxidized to the mcid:

owo [ =0 ooong

This pmcedura gava a fair yiald of the desired

produaﬁ. chaver, 1t was nat as effiai.anb aa at:‘her me‘bhocls
and waa discarded in favor of the mat«hcd 03? Bx'ewster, N
Rarick ana. Daﬁ.ns.

The use of énni%rc fluorobanzanaa and éuhyﬂroxy
ben aic acid gave the produet 5.n one step, giving a very
high 3—5_916. anti 8 pwducb requir:lng very 3.it:tla purifica-

tion. ,



14

\COOH

705 HF # 7a0<  HOOH—>N0p( - y=0=

The abova reaction mada paasibla the pwepamtian
oi’ a largez* smount - of én(é' -nitva phenoxy) ‘benzeie aai&,
which was then eonverised mﬁs f:he amine.

 The reduci:icn of tha nitra ta the amme grouying
‘was accomplished by the use of catalytm hyﬁmgem Ewevex‘;
-;this reﬁuctmn was tbe most diffiaul‘b of 9.13. *bher x-educsi:ians
,aistempted. Tt was’ abaalutely nesaaaary tha.t the 4~(4‘-n5.bro
pbenoxy) ‘benzoic acid be of *bhe very highaat pux'ity. Thia
_product 2lso being only sligh‘aly aclu‘ble 111 aicohol made )
ii; necessary to keep the solutﬂ.cn wamaa at all i;i.mes ﬁur- “
ing the reduction, The amine will also _Siﬁl{ﬁf&ta out,, from
j,the aleohol solutian upon aaoling.

| - From the 4«(4’-&1311:10 phenaxy) benzoic acld thx-ee
,products were ma&e:

'Gna-c-i@- . . COOH

4=(4°-Hydroxy phenoxy) benzole acid can be | pizx?ified
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from heptane or hot water. It is a white crystalline pro=
; ducﬁ; melting at 193°C,

‘From the 4-(4’-hydroxy phenaxy) benzolc acid it
was necessary to prepare 4=(3?,5” -dinicdo-é'»phenoxy)
. benzoic. aci& which was accomplishea by the ia&ination with
.- dcdine,: potassimn iadide and amnonium hgdmmde. This

,-‘ai.-oliedo _compounﬂ, is e white csttalline gubatanee_"which ‘
melts with decomposition at 222 to 2259C,
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4=~PHENOXY ACETOPHENONE SERIES .

ﬁh@ starting edmpaﬂna‘in‘thiﬁ sertes ls 4-hydroxy
'acetcphenone » also ealled éaawtcphanal " 4~acetyl ph@nal
and mebhyl-éuhydxaxy phenyl ketones It oceurs. iﬁ mi;m:'a
.’m Apiin, a auhstanae which is found in leaves, stems end
'seaﬁﬁ ai‘ pargley. ; Ih was fix‘st isolated by Linﬁenham“ '
kbu’c was not identified unbil A.G. Perkins®® decomposed
the glucaaide* Ayiin g an& obtained amaﬁg many cmher pro-
ﬁueta yhloraglucinol an& é-hydwxy aceﬁ Onhenone.. 4—Hydr0xy
‘aeetcphenone haa s.lso been px*apared by Perkins“ wha obtained

‘I‘aum’a” ‘by the hydreiysia of pieain, abta:lned 8 aman
‘f;uantity: of 4-hydroxy acetophencne. Klingel®? prepared
this compound by the dlazotisation of 4-amino acetophenons.
Keﬁehi -and S*Eceberm uéé& phéﬁol, acetyl and férrié i¢::‘.3c1?..<az-.1.f34as
in earban disulfide solu‘aion M prepax*e 4-.~hydmxy aeeto- o
phenona, Hemr&w subab.ﬁmted zinc chlar:tda for the ferric
chlor:}.cie in the above reaction end obtal ned 4-hydroxy acatc:-
phenone, whila Mﬂ.c*.hal anﬁ Palmer” used acetic acld in
place of.‘ acebyl chloridau ;

éaHydroxy acetophemne was chosen fov 'Qeveral Q-
song, The ariginal pl&n was ta have the acetyl group as
a starting point s 89 thai; the hyc‘irogen eyanme could be
added and by g}:bgaquant hydrolysls produce a earbpxyl



17

group. . The presence of & carboxyl group would have made. .
I vossi‘ble an aqueous sclutian of the compound by making its
»isodium galt. The. addition of hydrogen cyanide. would have
‘given a method for the synthesls of an. hydragy a-cid,r con=
‘i‘:&ining an'assyméﬁricj.alx carbon atom, Eﬁwéver; all atbenpts
éa,‘f'aaa ;hydréqyania ‘acid to the ketone were msuceessful;
L "-xha first ‘step. in this”series was the. é&nﬁhaais
of 4= {247 -nii:z*o phenoxy) acetophenons '+ which had been pre=
mred previously 1!1 1927 by Dﬂ.lthey, Baekt Gmteri"ng and
" I}’anségri‘er ¢, end elso by Suber end Oberg;“ Su’ber usecx
4enitro diphenyl ether, almninum ::hloride anci a &hyl ch.orida.
Briefly %heir pmaedure is. a8 follwss 'L’c & solv,tion of
16.8 grama c:f 4~nitro cliphany:l. ether (0.05 mcles) an&
»‘3.5.5 grams (G.l mola) of anhydmas almnimm chlarida fm
one hunﬁred am oi‘ carbon disulfid.e was, added during; the
vten minutes s Live grama (0.06 mole) of ace'byl chloride.
_After refluxing for fifteen minutes, the solvent was re-
nmoved by &istillgfo;on‘ g.nq. ‘the. ‘;{ea:.due ‘heated for halfhcur
pléxigér on the sbéam ba{;h.. : Water/ﬁas added and. t&iev prodnet
‘cr:srstallized from ninety five percen‘a et:hyl a,lcoholg The
yield. was ‘seven grams s fifty five percent of the theoreti- :
cal of 8 colorless proc‘mct mel’bing at 80"(:.. Rarick, Brewster,
and Dains“ prepared thi.s compound by the use of 4-hydroxy
’acetc»phenone and 4:~nitrc fluoro‘benzene. I‘heir procedure
gave a high yielc‘i of 4-(4’-nitz-0 phenoxy) acetophenons .,
which requires very 11’61:16 ymificaticn. . &Hyﬁrpxy acebo=
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phenone. and 4=nitro :E‘iuambeﬂ,zma ‘wore heated together

fozv two hwz*s at 160°C, The solution is éi:eam distilled

to remove the excess 4-:1&.1;1*0 fluoro’benzena. It was then
i‘l.ltereﬁ whﬁa hot and the 4-{4’»111{:1*0 phemxy) acetophenone
semaz’a‘heea out as a whi‘ae mass s ﬁ.fter puz*ifying frcmx n.,net:;r
»five pement ethyl aleahel s the cscmpound melts at 81"3‘ .
tﬂha :yialé. was ninetynim n:maty fﬂ.ve pemem: of tha thamz-eti-
;cal. Quanfsifsies up ta five Bentha af a mola may ‘be usea

:m‘bh the same auccess»

wd s Omeacd e om

,At%;empts to aczd hydrogan c;gﬁnme to this compoum’l fai.led
‘to giva eny adﬂitﬁ.om ccmpaunds. It 15 alm of 1m;ex'est
to n&‘ae 'bhat %(é’-ﬁtm phenoxy) acei;ophanon& wauld not
iedinai;e, Ds.reet icdination With iodi.ne moncahlaride in
ace’aie acm failed *w give & produci: which shawed a. positive
test i‘ox* iodine Wihh concenﬁrated &ulfur‘ie acidc ‘

| 'l‘he 4--(4" -nitz»a phenoxy) acefsophencne waa then T
duaed *bo éa- (4’~am1na phenoxy) acatophenane.y This anﬁ.no |
derivaﬁiva hac?. ‘been praparad ‘by Bilthey“ ¥ by t.he use of
'zinc chlemde an:i hyﬂrcchloria aem on ’che ni.‘cm eampmmd.
?ha reéuctian proceeds rapidly uné.ez* these coadi’t;iona » but
as the amﬁ.ne h;q*&rechloride ml‘b 15 very acluble, the
’aolutﬁ on must be neutralimd hc remova the free amine. It
;is then raaryahallized fram a mﬁ.xture of benzena and petra~
leum a‘bher end gixres a melmng point. of 3.23"6 . Dilthey,
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doss not state what percentage vield he obtained.

‘Reduetion of the 4~(é'wnitra phenoxy) aeeﬁophenana
by the use of - cata&*tia hgdregenatien gave excellent re~
_sultsqv The yield was bery'neariy'theeretiﬂal.w Tha @roead-
 ﬁure is o dissolva the nltro.compound in ~ethyl alcdhol,
add 0,2 gwams of platinnm,axida“? and place ina shaker
;under pressure of ! ﬁhirﬁy five pounds of hyﬂragen.* mha rea'
action is camplete in a few mlnutes.‘llhe qampouné 1s re=
;crystallizea fram athyl alcohnl ané gava a mleting point
of 123°0¢_,
ne L From Aw(é’naminn ‘phenoxy) ac&tnphenane four differ=:
‘enﬁ campcnnas were prepared. Namely, replacin@ bha émina
grcup with.iodine and an hydroxyl group and fcnmation of
‘ﬁhe acetyl and benzuyl derivat vea.'

4~(4’~70d0 phanoxy) acstophenone was synthesized
by 1 mazmg the- sulfurie acid selt of the amina eand: ’bhen
‘diazotizing the’ salt with solutien of sodium.nitrit9~
'This solutien was ponre& alcwly 1nto a aold solution of
patasa;um 10&1&9 and gave a tarry'mass fram'Whidh yellow
cryshals wore obtaine& by axtracting with.heptane.k The
Zicdine eould go intu only one pesitien, that occupieﬁ by :
the amino grouya' nirect iodination of 4~phﬁnexy acetophen
none was aacumplished by'nsing glacial acetis aeid and -
'iodlne monoehlariae, Thﬁ campound fcrmmﬁ by direct 1odina-
tion gave the same melting point aa that preparea frem the
amino proﬂuat, inﬁicating therefcve that the twe aampounﬁs
are ident1031¢ ;*he mixed'melting poinha gave no depression~
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aié.o, ghowing that tize'—- two ‘e;émpmnés‘ are identical, It -
waé ‘ghown therefore ﬁhat 1odine goes “4nto the 4% péaitien

T*c;z'p‘éri‘" ﬁs_.::*’éai; lodination, The melbing paint of the compound
was 9645°C,

DT

'Eﬁhe meﬁyl anei banzeyl ﬂarivatives wm’e premare&

in the ox-dlnary wa.:y*;, Howevar N the acetyl grcm: mquireri
'haauiqg of several hours in acetic anhydride

‘I‘o reulaee m amino group with a hydmxyl grcup :
is nawztlly a. source cai‘ mach tmuble@ Yo dﬁfieulby was en=
cmm*t‘.ereﬁ h@re 5 hmever, the yialaa were enly fifty pemen‘h
Moﬁ‘ t;he theoz'e’cical. ‘the hydmﬁs:y ‘compound is purlf.’ied from
(heptanewg‘iving whﬁ.i:e ez*ysta‘.l.s which meli: ab 153“0. The
~sodium_ salt of éo,(égf‘-lgydx}ogy phenaxyj)‘ aecebophenone was nob

very soluble in waters

4*'{4’6‘,—‘-Hydmxy phenc}:"yf) "aeé‘adpﬁenané was prepared by another
‘me‘ahcd. 4~Hydr0y~y ace‘bcphemne wasg reae,tec‘t with 4-brom0

Vaniscle 3 farming 4-(4’~methoxy phenaxy) aeetophanona, The
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methoxy compound was then converted %o the hydroxy compound
éez'iva’cive by treatment with almninm chloride. :‘Ehia 4-:-(4‘-»
hyﬁroxy phenaxy} acét ophenane prepared from the methoxy aé-—
m*szative proved to be.identical ivi.ji,‘.h that ‘prapaxiéé by the
disgotization of 4={4%=amino phenoxy) acetophenone.

R RS P
CHg=C (" ) =0my ‘ocﬁg—-»c:ﬁg-c
' R 1. MO

To prepare 4=-(5 ,5 -cliuiodo-é'-hydmxy phencu;y)
‘acenophenone from tho hydroxy compaund neaeasim*bed a
change i the method of toatmation, The use of lodine end
potassim lcdide with amonia and vrater was no‘s satﬁ.sfacn
;ﬁory, dué o ’che reaeticn of nitrcg;an ic:aﬂ.da tm the ketone
g;z'ouping, The dedine 0ompounc1 which is fomeﬁ hﬂs a dige -
tinct odor of 'io&o‘fpm,. -Ghattmay ¥ in 1913 pbta.x_ne& lcdo=
form by the treatment ;:f _‘ a;etgpheﬁg;ze; wlth ‘nii’:::'ogex;i ﬁ.s@ida- |
o found that lodoforn s formed a s & product of the ays-
tematic actlon of nitmgeﬁi ip&ﬁ.ﬁe on keﬁone,s; i}ai:'bé. and
P:rosaﬁe"'”_ ﬁcmfimied Chattaway®s work end also obtained iodoe
form from methyl ethyl ketone when they tréataﬁ it with
nitrogen icdide. This was also tho case with c‘tieishyl ketone.
Datba andk‘{ércé\ad‘—"?‘ report that ii' cm‘xézantmted écﬁlﬁﬁions
of ketones arec used and the reaction carried oub at low
temperatures, that small ;yielyds of :’Lodo ketones may be
cbtained, It vas necessary. to abandon this prece&ure in
this investigation and. lodinate 4e(4’~hydroxy phenoxy)



22

aeetcphenone by anather meﬁhmd,

The method ‘used in :todinatmg 4-(4’-hyemxy phenoxy)
aeetophenme is as falla?mz ihe hydroxy compound 13 dig=
so}veﬁ in ethyl alechol, and treated with imsmuria oxide
and. . mm. This gave the di-todo acmp@unﬂ s the sodium
'sa.l'b of whieh 1s only alightiy Bolub}.a. tﬁha compound had :

,m: physiologieai sction on ta&moles.

nﬁﬂ {)HE.:EE_) G}Tang . . OE
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4=-PHENGXY PHENOXY AGETIC ACID SERTES

In the synthesis of this seriss, different type
; eacticns were ampioyed; It was the original plan to
start with 4<hydroxy phenexy anetie acid anﬁ eouple this
with nitro fluorobenzene. This was not successful as
f;he preparation of 4~hydroxy pheénoxy acetic acld ,i_‘fc_:m
hydroquinoﬁa did not give s‘ufﬁcienﬁ yields to merit the
use of this products L

4-Hydrox3r phenoxy acetic acid had 'been prepax*ed
from hydroquinona by Carter and Iawrence®?, The aadim
salt of hydroquinone was prepared by reaction with metallia |
sodium in alechol (absolute); To this was added one mole
of bromo ethyl aceﬁaﬁe and ‘Ehe solution boiled on & water
bath. The mono derivative was separated from the di-deri-
vative by treatment with dilute sodium hydroxide, which |
keeps the mono derivative in solution. ‘The ester was ,
hydrolyzed and the 4-hydroxy phenoxy acetic acid was formed
and melted at 152°C, |

Nao ONa + C1CH,GO0C4Hs —> HO OMHgaomaﬂa
HO Q OCHgCO00C,Hg —>  HO{

Since the use of 4~hydroxy phenoxy scetic acid was abandoned

> 0CHZCO00H

the next step taken was to ‘prepare 4-phenoxy phsnom' aeetia
acid. This was done by fusing phenol with brom anisola
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‘;uéing & copper ea‘halysﬁ 5 and . obﬁaiﬁing %ghendw aniscﬁlei
Very good yiems were . obtained in this reaction. Tha’ methyl

group was split off mth axminm chloride, gi.vmg énphenoxy
phenol,

,,.,'.0- C}Odﬁa | m ;-@.- <:>DH. :

,fmhé. re_aéi;‘ion with mono chlaraaetia acid gives a high(yiéld;
| Q‘f’; 4-phenoxy phenoxy acetic acld,

Thﬁ;s compound had been previously prepared by ﬂau36mam5“s

It 1a interesting to note that 4—phenaxy phenoxy - aaatia
';aaid hasg ’been recanﬁly patented for use as a garmic.iéal
Attempts to nitmte this compound wera ﬁnsueeeaa-
ful. In all the nitmtims ‘uged, only & gumy mass was
abtainea fncm which xw ﬁa’cisfaatory px*oduct: could 'be
'lisolated, The ati;empb to synthesize 4-(4" =hydroxy phenoxy)
phenoxy acetic acid by this synthasia was also g‘}.van ups
o 4~(&’~Hydvox;;r phenoxy) phenoxy acebtic acid was obw
tained by making b(&a-hydroxy phanoxy) phenal and starting
| ~ from this compound, - ’rhe coupling of 4ebrom anisola and
4«hydroxy anisole was employed to obtain the 4~(4!—mthexy
phenoxy) anisole: | - |
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CH50 < > Br + K0 ) 0CHz;—> CHy0 o oHy=0=¢

Good yields wero obtained in this réaetibna Oesterlin®

'as well as Ghoguill and Brewster hé,d previously prepare&
this compaumi which melta ab 3,62"0. By the reacbion of
’bhe ainmethoxy derivative with almrximm ehlorma 4-(4 -
bydroxy phenoxy) phenol was ‘obtained, Hausermann and |
‘Bauer®® and' Oester11n®® nad prepared this derivative which
{mal'bs at’ 3.61"0. |

Haing 4-(4’-hydraxy phenoxy) phenc:l as a starting
113933%, ma&e passible qui*be a se«r:?.ea of reaaﬁicms‘ The com=
lpm;nc‘i waa fir;a'c, iqd.’g.nated, attempts being made to pub four
ib&iﬁ‘eéﬁ :m the ring.

‘Choguill and Brewstex’“ had previously worked on this and
i:hey were only able to o'btain a di=~iodo ders,vativa. The
.zfesult:s of this investigation agreewith Chogulll and

Brewster’s work, as only two lodines could be put into the
riﬁg ¢ It is assunie@"’chat the iodines ‘both‘ go ﬂfthd t0 one
of the hydroxyl groups and then refuse to allow the other

two to enter.

I
i¢ -;-o- | NOE ——> -0
‘ T
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It was ycssible therefore to prepare mono and di acetle
acid derﬂ.ﬁatives of 4- éé’vhydro:&y phenoxy) ‘phenol and also
of 4-{3',5 ~d1-iade-4'~hydroxy phenoxy) phenol,”

The i’ira‘a of these reaetions was the sayntheais of
A-(é"‘-hydroxy phenoxy) phenoxy acebic acid, Thia was
acoamplﬁ.sheﬁ by traat:ing 4-(4’-—hydmxy phencmy) pheno‘l

wﬁ;h one mole of monc chloro acetic acid wi‘bh md;mm
hydro:&ide solnhiam

 OCHLCOOH

The 4-:-(4"9113?&?0:@ phenoxy) phan:bjf:y acetic acid was
then lodinat ed ;f?ix;aing ‘ammonium hydroxide, Lodine and
ipot»assm@ fodide, - 'rwo iq@inaa,ént‘eredintc the rings pre<
‘sumably in ortho positions to the hydroxyl groups | Attempts
‘o substitute four lodines failed,

1

I

» 0CHg000H

-4-4%-Big oxy acetic acid diphenyl ether was then
.prepared by baking 4= (Muh;ydrox:f phenoxy ). phenol and braat-u
ing 1t with two moles of chloro acetic aaid.. The sodium

salt; of the bis cmy acetic acld darivative is not so soluble
in water as is the mono ‘oxy acetlc acid ‘derivative, this

providing a means of separation. 4-»4*-.1313 Oxy acet:le acid
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.diphenyl ether was -pm:v’iﬁgd _‘;fmm_ heptgne‘; coming oub as a
white flocculent. preﬁi?imte;; A fmj.xed meilting«pamt‘ of the
4-(4’~hydroxy phenoxy) phenoxy acetic aaida.ndéu&’ -bia |
oxj acotie acld diphenyl ether gave a depression which ine
'ai‘cated that J the two admpaunds are dif‘femnﬁ; |

| 4—-4’-313 oxXy acetic; acld diphenyl e‘e.her was than V
icdin&%ed by using ammania, iedina, and pqhaasium 10&1&3.
Two iodines enter the ring forming 4= ,~(5’,5 ~di-1odo)
'bi.a oxy a.eetio acid diphenyl ether.

o 4,-(5’ 5’ -di-iadoué'-hydmxy phenexy) rphenol was
t,hen reacted wiﬁh cne and two moles of mtmo chlemace‘cia
'ﬁ-i'm.d forminga

i

, ~ ,0CH,COOH
AN CIOE,00E . /o
T . __ szowemgoomn Y __

7 T . OHgooR T

A mized melting point of the aompounc‘xs preparea

}first by lodination of 4-(4’-h;9'droxy phenoxy) phanaxy acetic
ac1d and secondly by treatmen‘b of 4-45 ,5'-d5.~1cao-—4'-hy-
droyy phenoxy} phenoxy ace’cic aeia with chlom acetﬁ.c acicl
dic‘i not give ‘a depression, *bhus indicai:ing thai; they ara
the same ccnnpcund.

 4=~Phenoxy phenoxy acetic acid was then Lodinated
with lodine monochloride. Thls gave the 4-(4'~1odo phenoxy)
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phenoxy acetic acid, k“he position of this lodine was
yproven by synthesiziﬁg the same compound by another method,
4w (4‘ -ioda phenaxy) phencl was 'b:-eatad with ehlaroacetic
, acid in sodium hyaroxids solutions 1ha compound formed
; by this reaetion gave the same malting point as ﬁhaﬁ pre-
,_parea,by tﬁa ﬂirecb indination of éaphsnoxy phenoxy-aaetia

. 331a¢‘

D= ommasamn—sz yeo(
,’-‘-O-Qoa —— va-;-o.;
~  G1OHgCO0HE N\

rhysiolagical testa were made on the following

N 0CH,4CO0H

OCH,COOH

Jcampaunds!

'1) 4-(0»,5’udi~10&0~4*~hyﬁro\y phenoxy)} phenol

2) 4-(3',5 -dinioaowé’-hydroxy pheno 7). pbanayy acetie aeid
:3) 4-4’«(5 ,5 ~ai-ic:ao)-bis~axy acetic acld diphenyl ether
j;4} 4a(3" 45" *edi=idod phenoxy) benzoic acid.
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4-PHENOXY PHENYL ACETIC ACID SERIES

Goor

Q@Kydroxy phenyl acetic acid was selected as the
starting compound for this series, This substance was
chosen because it was thought thaﬁ the praaenc@ of the
acetic acid group would greatly inerease the solubility
of the diphenyl ether derivatives, This proved to be the
case as ali the derivatives of 4-phenoxy phenyl acetie
acld form very soluble sodium salbts, .

- 4=Hydroxy phenyl écatia‘aom has some bilochemical
significgnee,; as it is one of ”tﬁa degradation proﬁﬁats of
tyrdaina.. 4-Hydroxy phenyl acetic aeﬁ.a 1s found ih the
human urﬁ.na"" in quantities of one half gram to twenty
;ffi.ve liters of normal urine, &-,-Hydroxy phenyl ace’;::!.a acid
is found along with tyrosine in ﬁh‘f’., urine ,of_ dogs“”;
Czaplukl, Kostanecki, é.nd Lampe®® 'syn{;heémed hydroxy
phenyl acetic acid by treating, 4-methoxy mandelo nitrile
with hydeciodic acid. Perkins and New‘barry prapax*eﬁ this
compouna by heating genistein with potasaium h;ydrnxﬁ.de.

Erlanmeyer and Halsey‘“ made 4-hydroxy phanyl ace‘aia
aeid by ‘breating 4-hyd.roxy benzaléehyda with hippuriu aei.d
and sodium ecetate. Salkowski“ was ’che fﬁ.rs'b o syn’ahesize‘

4=-hydvoxy phenyl acetic ac.id by the dia‘zctizahian of 4~-amino
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.‘phengl 'aéeﬁié aai&g - Thils method was also ﬁse& in this
‘MVeatigabiom

 4=Hydroxy phenyl aeatie acld 1s no ﬁnubh foﬁmed ,
&n*éhe‘bady‘by'ﬁbe éegradatien of tyrosine, This could be
aecomlﬁ.sheﬁ, simpl-g b;sr *ahe deamination. snd aabaequen‘i: «
| oaidat:zm of the hydroxy acld.

— HH - . — HE
i c-c”coag ——————> HO\ uo-c-coaa
"‘Iimﬁn S 3 om
EH

S C#0=GO0H —————> HO (
/ H OH h

Di~ioda gorgoria aai&.may alaa‘be canéiaeted a precursar
fof 4~hydroxy phenyi aaetic anid; This weuld af’caursa

| naceasitate the loss of bwo iadinas.,

83

' S L e .
,cec-coaﬁ *j;ia;”’>'“HG<;:::;>§*9acoaH
£3 - S HH

eonverting it to tyrosine,'whidh then wauui react a8 shown
Vabove.

To prepare 4ahgﬁroxy phenyl acenie aciﬁ in sufficient
qnantities requires many steps. The s&mplest procedure
would bewtoAnitrate‘phanyl acetic acid end then reduce this
nitro compownd &0 the emine, Thisvaan be done buttthe
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the mitration of phenyl acetic acid mivas a mixtura whieh
is composed of tha 2« nii:ra anci t;he b nitm phenyl aaetia
amdg. This mixture 1s very difficult to Beparate, The
pmaedure &eeided upon was the trea.tmem m‘ bemayl ehlurme

wﬂ.th potassium cyanlde, glving benzyl cmmm

) CHaCN

‘Cﬁgzﬁ; + KON —

'Bhe ayane dex'ivab ive was nmtmteéi and gave a mi.:rbura of

2- a.nd é:-benzyl cy'anida, 'Ifhese isomars ax'e e&aiﬂry ae;parata&
as only the 4~n3.’am benzyl cyaniae comes mﬁ: fx'om aighty
pemenﬁ athyl a,lcohal. Furthw ailutlon separama i;ha Lo
nitx'o "benzyl eyanme as 8 :r*ad nil. fi‘he reactian gives

a fifty percent yie'ld ef each of %:.hssa i.scmea‘s«

’ HNOg
cngrm —-——-——a» ma< }sﬁacu + Qcmg(m

NOB

fﬁgdrolysis of é-nitz’o 'benzyl _cyanide gave a goo& yield of
4=hydroxy phenyl aeetic acid,

W04 CHgON —— > ¥o . CH,COOH

Two methods were employed o convert the nitro compound

‘into 4-amino phenyl acetlc acid. The first mathoa was
catalytic reduction using either platinum oxide ‘or Raney’s



6&%&1&3&; 'fne seeonc‘i mei:had, by wh:l.ch nmeh 1arger amounta
oulc'i be. reﬂuae&, was cha use of hydrogen sulfide and

dmmnmitm Maroxiﬁem Xiams of elghty i;’ive yereeni*_; of a

«ém"ma ‘product were cbiained by this prﬁc}és;’m’z;éi

«o,;s orgcoon 22 g, Qcﬁmoa.

Fram the 4~ amino phenyl acetic ecid two products
‘were synthesizedj é-sioé;é ‘phenyl acetic aci& and 2-hydroxy
‘phenyl’ a}:e‘aiu aam,‘ éwmdo phenyl aae’bie acia ha& previaus-
‘yly been prepared by Ee-al‘bery end Jackson®?;

W&s. OHaCOOH =+ s r{o CH,CO0H
‘NH@ OHa000H ~——> = | :c~ CHLCO00H

- By making the sulfuric acid salt of the ;é«i-émincs phenyi
é.e’a’t‘ic‘ acid, diaztoizing;,’ and adding to 0 cal&'sclu%im of
potassim iaﬁma, a pmauct was. abta}, nea which was eaaily
pux'ified from heptene, ‘*‘he melting point of tha pmduet
was, 155@0. which 1s the. same as reported in ‘the 3.ﬁ.teramre.
The objeat of;‘ praparing *bhis mdo compound waa to a%empt
'aa ceuple ii: with monomethyl ather of h:yd:z*mminone.
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com_ Yram yoomo X m;g’Q oy
coon —~ R /" " oo

Thisa waul& give 4~(4’ﬁmethozw'phenoxy) phenyl acetic acid
which could have‘been converted to the hydroxy Gompaun& by
‘treatment with aluminum chloride,

@he sacona yrodue% prepare& fram 4~amino phanyl
~acetle acid.was 4~hydroxy phenyl acetia acid, This camy
&pounu has previausly baan prepared by Salkawski‘ﬁ by thia
;samﬁ methed.‘ 4vAmino phmnyl aaetic aaid wes treated with
'sulfwria acia, dlazob izea with sodium nltriﬁe, anﬁ added
to e bciling solution of fifty, peraent amlfurie &Giﬁa
Humerous experiments were d@ne, nsing varymng ammunts of
‘the amine in an attemph to increase the yield, In five
and ten gram portioms the yiald<waa.always»lessAthan fifty
percont, Byvinereaaing the’quaﬁtity of ﬁhb'amine~he thirty
grams ; and extraeﬁing the solubion at 1aaab three times
-with ether, the yield‘was incraase& to eightyffiva percent;
This, thereby made pcssxble a goo& supply of atarting
‘materia1.~ The 4~hyﬂraxy phenyl acetic acid is vory soluble
rin*water, and must be extracted from the snlutian with an
organlec solvente Salkowski reports thaet the»hgﬂrcxy‘cem~
‘pound ‘may be preeipltatod as the lead, ‘calelum, barivm, .

“or silver salb.

o S HOH |
GHB{‘III’)NHQ o cag<::::;>cﬁ
COOH N " coon g
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starting wi'bh 4—113'dvoxy phen-gl acetic mi&, two
compnunda were synthssized H 3 ,Smﬁioao-ﬂahydrmy phenyl
,acebia aeie and 4-(4’-115.%1*9 phenmcy) phen:rl aaeﬁia &@1&, |
. The 5,.5-5.5.-10:3@ &erivative of hydroxy phenyl acetic
aem wm vaepareﬁ by mak ing the amanixm: sa?;t of 4=hydroxy
*phenyj. agetic_ aam‘and adding to ;t.hiia a aalculateﬁ amount
of “iediné in potéssium io&ﬁ.de solution, The aalution is
than acms.fiea with dilute bydmchlarie acid and vaaahed
-.thoroughly with watex* to remove eny unwaai:eﬁ 4~hyﬂrmy |
phe:nyl ace-bia asm. The lodo derivatzive :‘t.?. ranryatallize&
; frmn heptane s g;ivimg a white crys‘balline comnound melting
ab 23.3.%« and amlyzing correctly, for two 1@&11168& The
fuse of this compound ia fux*bhez* ayntheaes is discusaeﬁ

leber,

, OH,CO0H

‘The potassium a;aj,t: of 4=hydroxy phenyl acatie acid

~1s prepered by di as‘wlving the acld .in : alcahoi anc?’.‘ é&ding'

| calmlated emount of az_coholie potaﬁsim h'yaroxme so‘,!.u-
ﬁian., It 1s no&; necessary to prepare th@ salt this was aa
the 4-hydroxy phenyl acctia aeld. enrl pccasvim hy@roxide ;
may be melted to gether an& then reacted with nitro .t‘luoro-
~benzene,. Better results were obtained by the former process.
The 4= (éfwnﬁ.t;fc.phgiioxy)\]phen;;’fl ‘acetic acm,wﬁi?h;rasmta

.from'bﬁe above reaction comes out in a gwmy-mass; which
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is _ quite different from the other sub s{;i‘butea phenotic |
fusions wifh nitro fluorobenzenes ﬁowevér s 1t cah be
pwifiec’;t wi’ch heptane and gives a yellowiah ampcmzd whieh
melts at 3.29“(3. ané. gives a cnrrect nitrcgen analf,fsﬁ.e. |

The 4= (4’ -nitro phmcxy) phenyl aae’cic aam we.s
reduced to the éa (4‘-amm0 paanoxy) nhe:ezyl aeai:ic acid by
catalybic hydrogena"ion and alaa 'ﬁy ualng iron and e.eetia
acid, The amine ie sii@h 13‘ yallmsr and malts at

and "amazlyzes correctly for nitrogen.

oo O Oz O O
‘GOOH - dooH

I'mm 4-(4’-Amino phenzoy) phenyl acetic acld two
ccmpounds were prepareﬂ. 4-(4’ ~Ioda @henexy) phenyl aeetie
acid was synthesized ‘b:,'r ‘breating the acid saltz of i:he anﬁ.ne
with sodium nitrite and potassium ioaide.

COOH /- cae&

4~(4’~Hydroxy phenoxy) phenyl aaetic asﬂ.ﬁ wae prepamd from
"fthe amine by treatmmt of emino aeirl salt with dilute
gulfuric acid., The yield 1is very small being only 30%

of the theéréticais
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| GHa Oo s;sg.»% O .
CO0H -4 GOOH

| 'mw ‘preparation of 4=(3* ,5% =d1-10do-4’ ~hydroxy
phenéxy) phanyl acetic ac:}.a from 4-(4# ~hydroxy phencxy)
,phenyl aeetic aeid was the firaﬁ reaatian in thisseries‘
’.Ehe iﬁ&inaticn w&s accmpﬁghe& by trsating the hydraxy
aampuund.wiﬁh ammonia, pctassium ia&iﬁe, anﬁ iadina,
g@his :‘teﬁo ‘derivative has not been testa& 3?03:* physiological

properti.ea .

 CH O-@~< H0H ——>  CHg
¢door N—/ /" | cocm
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4-PHENOXY PHENYL GLYOINE SERIES

The 4«»‘911@11633; ph‘én;g*l glycim‘s serics was the last
series ‘bé be studied, These glycine derivatives of diphenyl
ether wers nob used because of any biochemical relationship
with thyroxine, bub rather Lo sbudy the characteristics
of diphenyl ether derlvatives with a =NECEsCOOH grouping
6%:3 '\‘:Iwmriﬁgg |

Attempbs to couple 4-hydroxy phenyl glycine with
4=bromo enisole and 4-nliro fluorcbenzene falled, The
potagsiwn salt of 4-hydroxy phonyl glyclne was made and
was heated with 4~nitre fluorcbenzene at ﬁempéra‘&was vary-
ing between ‘3'.2‘9"" and 200°C, The nitro £luorobenzene was
treated by shean. distillation end hence removed ancl the
remainlng solution wes neutralized. A black tarry mass
which was formed proved to be the unchanged 4-hydroxy
vhenyl glyeine,, & simj.liar p&aceﬁu’ré‘ wag trie‘d'iz'aipg'
‘4-bromo aniscls in place of 4-nitro fluorobenzene but. to
no avail,

It was 'neééssary"the;*efére ¥ 'b"év px?gépare these ‘phanoxy
phenyl glyciné‘&erivaﬁives by dthertﬁxeans, This was accome |
plished by ‘coupling 4~hydroxy aniscle with 4-nitvo fluoro=
benzens; This producs héd'pre'qfiougly been prepared by
Oesterlin®, who used 4-nitro chlorobenzenme in place of
4=nitro i‘luorobenzege; _ Thew reactlon takes place at 135%
140°, and is complete in & few minubes, 4=(4’=Nitro

phenoxy) anisole can be purified from ethyl aicehol and
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the yleld is very satisfactory.

)Noa—0H0 (-

CHg0

Fram the 4~{4-‘~nitro phencxy} aniss‘le} two x’eaeticna
wex*e naad» I“irsi;, i',ha sylitting of xig oi‘ he me’chyl group
w.Lth aluminmn chloriﬁe ana sscondly, the reduction of the
n:z.tm gmu;p i;o'the amino -gmup,f

wos o el
’, Alcl | "
yeo-( oome— MO iy

Both the &bove reections give good yleldsy though

GGHQ

.spx_gc‘:iayj. precautions "n}usﬁ be taken in removing the methyl
gfbup‘ with alunlnmum éhiazfideg It 1s absolutely necessary
‘that the raac’aion miximre of 4—(4’ -nin:ea phenoxy) an:’!.aola '
and anh:;draus alxminmn chlmeide &cas not go above the
temperature of 125°C. In this work severs1 batehes were
decompesed at higher tempémﬁux‘ésg After the resction is
compleba the ‘black solid left in the flagk is tz’eated wibh
wa*%:.er ‘ao aeccmpwe the almm Oh...()!’iﬂe\. 14- 3.::: then £ilm
tored and washed and ‘bhe precipitata e::tractec‘i W tn ;a.lkali
to remove the hydroxy compound, |
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The éeduc*sio:zx of 4« (’4"#21:1%1*0 phenoxy) ‘anisole was
e;(ccomplished by using platimm oxide as & catalyst and an
‘ahmesphere 'éf hydrcgem- This amino ccmpom&"criysmllizea
in white leai‘lei:s i'z*om hep‘aane.

E&any at*oampts were m&de to react chloroacetic acid
wi t’n 4-—(4’ enibro phe:mxy} phenol, This Wcul& have made
poss'?ble the sgnthes*s of 4~(4:" ~nitro phe»wmy) phenoxy
acetic aci& which is 6iscussed in serles 13:3:4 The. reaction
in a sealed ‘tube and at high temperature failed tc produee
any results,

5O, O.—c@ @mx — 110, Q Qccagcoori

CLCHLCO0H

The presenee of the ‘hydroxyl group in bhe four posi=
tim proviaea tb.e means to pub %:wc iod.ines in bha ringa
This was accqmplishefi_by uss,ng anmmonium slat of 2=(4’s
nitro phenoxy} phenol,' and a&ding tc this a aalauaﬂatéd’
amaunt of :1063.119 in'a solution of ptasssium icciidm ‘I‘ha
i-iodo conpoun& separates ouh a8 the amonimn salt and.
is purified from dilute alcohole

NOg «Qu Qea ——> N0g Q-
| - %I

~ Reduction of 4«(3*,5 udiaiodo-é’-ns.tre phenoxy)
pnenol without 1oaing ‘che iodine was aecmnpliahed by

O

, OH
T
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x'eaucticﬁ with acetlc acid and iron, The nitro compound
was ﬁissolved in ecetic acid and ferric ;;sduc*auml was
a&dea alcml:f. ~ The "eac%ién mixbure was‘reiluxed fé; : :i:en
m_nu’ces and fs.ltereﬁ. 4-— (3’ 5*~d1~iodo~4’~hydro::y phen%.y)
anilim is pmmps.tama 'by the adclition of water to the
vacehic ac.:s.d snlutien, ml’ld can be mcrystallized J‘i‘rom hep=

“Isane, I"u is 8 wh* e cryatalllna ampcmz& ‘rfalting at 1479,

I | o : SN
- . Fe |
HO =0= N0y ——> HO =0
, o T Ac0H- .

I | o r

. (o ,5’ udiua.ma-phenom) amlimes was fused with

ona mole o;, chlcx*ometie aczid» "'b.is reacuion gave very

small amcum; of a bro\mish c;ompeund meltlng at 235”0

I is very haﬂr-d to Wiﬁ‘y. It molts with uewmnosition;]
ﬂo physialogmalmteats were made with these

ﬁ.odmatea cempounds.
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METHODS OF IODINATION

Since this investigation 1s gonqg;*ned primarﬂ.ly
with iodine derivat;i'sares 'b‘f“ diphenyl ‘gthar, the mathbt’isf '
of iodination employed are i;‘xen‘bianed,‘

1) ‘T_hefk addition of iqdine*pailsaéaim lodide
solution to an ammoniacal solution of the compound to be
:?.e‘dinéi;ed, was very .,snf;cessfui when there was an hydroxyl |
group in position four, The enpering lodines in all cases,
‘but one, substituted in positions thres and five, or ortho
to the hydroxyl groupa

2) As it wes Impossible to lodinate 4-(4°-hydroxy
phenoxy) acetophemhs with niltrogen lodide, & mizture of
‘iodine, mercuric oxide and ‘ethyl aleohol was employed.
This procedurs was satisfactory in this ‘1odination, sub-
stitubing 1odines in the ortho positions to the hyéroxyi
gourp. |
" ‘:‘5) The replacement of an amine gﬁa‘up with iodine
was used, This is a stan&ardvreaction,“being acémﬁi;lisheﬁ
by making the acid salt, dlazotlizing _wi‘bht s‘oﬂim_: nitrite
and adding to cold selutiqn, of potassium iqﬁi&e; Although
‘this z?eaéticn gave a means of prepéring lodine r‘:ompcﬂn&s
1t was mecessary 'yin this investigation to aid s.n’prgving" :
£ha position of the substituting lodine after io&iﬁation
with lodine monochloride, |
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4) The addition of iodine monochloride to an
acetie seid solution of the compound to be iadinatad
was ‘employed entirely when ‘aha 4’- - position of diphenyl
abhar was not occmpieﬂ. This re&eﬁim pamaeds
‘quickly but the resulting products are usually difficult
to purify,
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DISCUSSION OF TADPOLE IODINE ASSAY

‘The 1odine compounds prepared in this investigation

were tested for ph;srsinlogicala properties 1:53 usiﬁg i}addmni s
Taﬁpnle Thymxina Agsay

| - In 1912 Gudematsch dism}vered a ranarkable of =
fect of thyrold preparations on tadpoles. They sh;'ink
rapidly in slze and ‘{;heir metamorpdsis 1s“',hasteﬁéékt‘;»"fh&ss
phenamanén has been .described in great da‘sé.il by»Ron‘xéis“,*
I{ahns“ s 8nd others, Numerous wcrkers have sugges‘aad that
~ thyroid prepamtian cou:j,é. be aassayed. degen&ing on these
phenomena. . Swingle®® discussed this previous work and
eriticizes them on the grounds that tﬁé rasults are not a
.specific effect of the actlve princig:la itegelf, but may
’oe producad in verying degrees by almost :__i é@éﬁé compound .
Gadd ® hag revised these previous methoda and gives a
procedure for a quantﬁ.tative measurement cf.‘ tadpcles.

The most: Q’bvious change which . oeevms is a rapid
édiminutién in sige, This appears to be due partly to the
hastening 0f the narmal proeessas of‘ metemorphcsis and,
Vpartly to the waating which is associated with ‘ahe inaraase
‘m;metabolic .rs_.ta‘ The simplest measuremen‘as to make,
and the one most usually made, is that of total Length.
‘Although a measurement of volume or weight would si;&w much
Jlarger differences end might thus be .tl'iwght Mkely to prove
- the most sensitive index of the effect. It was abandoned
in favor of measureing {;he ‘over-all 1éngth of each tadpoles

The tadpoles were sucked up one by one into a piece of
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glass tubing end the water allowed to vun out of the tubes
‘tihen they become immobile in the m@aﬁim they were held
‘againat o scale and messured to the nearcst millimoters
%éiva tadpoles to a ‘ba%m%z *éém uged, and they were imwam
in i‘i% hundred CsCu r:sf amm aaﬁlutzw, in tap water, of
on mﬁ* the empm&a m&w %aﬁi;, Sodivum wrbamﬁa was
a&c}@a in mim%a tamtitwa to aemm emmpmm sam%@m
in ’ahia &wam&gm:&m, &mﬁwz@a pma@ﬁuw wm nodis
f&m aomwmm The mothod of meamrin@ %;m %aaz;mm wos
stuplified, The tadpole to be measured was sepavated by
means of a bea atmmxs anﬁ plmm in a man awsﬁalmam@;
dish containing a emall amomiz of tap watoy, anaa@h this
,ﬂiah wag maam a gheet of m‘.i.m% miliimetor paper, After
the m&pm.a had he@n izz the dish fw & minute w :a:a » he
omaas to Ma&s. By aﬁﬁuaﬁim the pazw:w ws.mem w:mg the
"a&sh taulek m@am@am% of the mﬁmw tcx wi?zhm a mua-
mober is pmai‘b&.m This mﬁﬁhﬁﬁ is vepld »mﬁ 18 quﬁ:a ace
curate, The tadpoles ave then placed (by means of a strainor)
’m*m a :ﬁ’i'fm hm&mc& é;.m crystallizing m&ﬁ; : aani;aiﬁm
,?:-ha aeluﬁmns to ha wam&, ‘ﬁs: 18 naméaé@ ﬁhaﬁ *kha ‘a%cims
ion be ehanged daily, Tho tadpoles wore fed on tho whites
‘w? hord baﬁeﬁ egge smﬁ 8 ama?.l mnmmtz of mwuas lesaf,
ﬁmm m’ th@ emzmmﬁa %staé gave an'g imveaaaa
mﬁabnmsm in %adpolw whila tmmg ﬁhis mes:mﬁ“ 'm:x@ rosults
wa ghown Gn page 147. 3&563‘*6 t:am:a are ‘bam run ek tm
; wmwﬁ %:ma and w:!,:u be mpart:e:fi on ah a mtzw daﬁm
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SYNTHESIS OF

_ e Nogﬂeduwion i
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SERIES I
SYNTHESIS OF

g >-0-Q cooH
iy
Ncgc}.y-’a KGOGGOH —> w0, Q‘G"s/ ) cooH
) ~;£3-7<:> COOH ——> mQ -0~ Qcoaﬁ

SERIES III
SYNTHESIS OF

by

NOg Od)- Q(}HO ——————= NOy <:>-'.0..1 CooH
KOg < > Q. ' >CGOR — B NHa( } w0=¢ ) COOH
A ) Mw/ B i k——-«—:«é ‘ R » \wx’/f
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SYNTHESIS OF
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PREPARATION OF
4~-NTTRO DIPHENYI, ETHER
friom

‘DIPHENYL ETEER
Procedure®®y

Gne hundred c.c. of fwﬁ.n@ nitric acid ( amcﬁ.fie
gravity L!. +52) in three hundred ¢qc, Of glacial ace’bic
acid we:-a added over a pemod of two hcmrs to a Wlln
st“fx-rea solution o.f:' three hmzdrea and forty gr’ama of di=-
'pheﬂyl ether 4in i‘oux* hundred c.c, of acetic anhydriée »
kep’a in a wet or bath at a i:enpemture of 25% to SO"G.
‘After three and one balf hours lcmgez* the reaction mixtura
was poured into wa‘bex*, isha pracipitai:ed oil washeﬁ twiaa
'a.nd &151;1113& wnder :z'educed pressuz*e.. Ths monc-nﬁ:m abm-»
pozm& ais'lsilled over ai 193° to 210 °0, (uncorrectea) at
fourteen mm,.

From seven hundred grams of the mono-—nitro miximre
kep‘c at 09C, ovemight was. a‘btaineci t\va hmdred and seventy
grams of practlcally pure 4~nii‘.ro diphenyl e’sher by fil&:er-w
ing end Washing the crystals with methyl alcohala 'I?he
melting point of.‘ the ‘compound was found to be 5'7° ttx 60°C.
reported at 56” » 60", and 61"0. The yield was eighty
percent of the theore’sical,. |
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PREPARATION OF
4-AWINO DIPHENYI, ETHER
o by |
REDUCTION OF 4-NITRO DIPHENYL ETHER with
ZING AND CAICTUM GHLORIDE

OO O

; Pmomamem |

To a well—s’ci:*red minture of‘ eighty gmms af zine
'dust and twenty g;rams ef calcim chloride in ﬁeven%;y f‘ﬂ.ve
"cz.e of water ana twa hundx*ea me, ei‘ ni.ne'é;:; i‘ive peroent
aleohol o a s*seam ba*:ah waa aﬁ&ea slcwlx fer!:y threa grams
bf the nﬂ.’wo compound, ’lha reac‘b.wn was ve:z*y vigorous and
after an hour the mi.x‘sure vag filterad tc move *bhe zine
:oxide and vnehanged zines ﬁhe filtra%e was fi mﬂea a@;ain
’:ami depositod a few crystals eﬁ’ the hyﬁmzo compouna, These
k‘were removea end the solution diluted with water, which gave

a 3.§.ght 'yellw mass of the amine.

4 galr yield ©of the crude product was obtained and
‘*bhe melting point ma 82%C, 3 repor’bed melting point of the
crude proﬁuet waa ’?5° to 80"(}'. g reported melting poi,nt for"
'theg puxve amine .wa\a 85.5”(}',; It was found thet the ’bes‘lz
'yiéida could be bbﬁaiz;ed by the re&uct;ien of the nitro
éoinpéxﬁxd with catalybic hydrogenation.



PREPARATION OF
£-CYANO DIPHENYL ETHER
fron
| 4-AMINO DIPHENYL ETHER

O Om—s OO

Procedure? *¢

Thirty seven grams of finely divided 4-amino Gl=
‘ghenyl ether were warmed on & steam bath with ‘aixty '6.%
of eoncentmte& hydmeh..aria aa 6. an&. cme hmdred emrl fiﬁ’ty
e.c, of water, "l‘he nﬁm:we wasg heateé wnbil the -cmapamd
:was & finel*y divided sz.ass,y The mpension of emino hydrm-
chlorids was cooled to 0%, and ﬂiazotized W:x.‘bh fifteen’
g::ams of sodium nitrite in forty 6.ce OF watexw Ai‘tar one
‘:nalf hsm::' the msy*sure was nemralized with andimn carbonata
anc‘i peureo“. into a r:o.’i.a, ‘golution of' twen’cy five gr@ms of
‘seaim cyanide ané twenﬁy i‘ive gms oi‘ cupmus cyanit‘ie
:in ﬁme humired e.nd fifty c.c. of’ wa"sam *.fhe bmwn px'en
i aipimte i‘irst fome& evolv'a& nihrogen when mmed to room.
i:&-anerature;
| | The: remining oll wes takan up with banzme. The
benzene was emporated anci the o1l distilled md@r vaamm,
giving fifheen grams of 1ﬁ.ghiz yenow &il.* 'l‘he 'bcili.ng pcin’c
ef‘ this aompomd at 14- na. wes 187°C,. Upcn s’canﬁ ing the
oll partiall‘g solidiﬁes and was recr-ystallizad from hep=
tane gi«&iﬁg colorless nea:‘iies which melt ab é’?ﬂ"c .
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PREPARATION OF
4~PHENOXY BENZOIC ACID
from
 4=CYANO DIPHENYL ETHER

F#adaﬁﬂfé*‘i

By'hyﬁrolysia of 4~ayano d&ghenyl etmer wiﬁh
alcoholic patasaﬂ.zm hg&mxide, the acid vma formm in
:theoreticﬁ a.mounha. :

This was accomplished by using fif‘ty’* c.0, Of
‘ebhyl alcohol 3 w}r\.wh was mimed with twc g,::*e.ms of pm:aa-
aium hgdrayiae, gna five grams cf dwcyano dighenyl eﬁher.
',The mim:ure was refiuxed tm a wa’cer bath for three hours
afﬁer-which fime ‘the praduct was ponrad 1ﬁta & cold acldie
”ieﬁ solvtion of ice wai:er. ﬂuring the pauring t:he solution
’was stirred'continegsly¢ 4~Ehanoxy benzoic. aei& precipia“
h&bes cﬁﬁ»aa white‘érystala and is reqryatallized,from |
bailing ethyl aleohol.
t ' An eigh%sy pemant yﬂ.eld of tha final pmanet wes
btalned and the melting was 160°C, j reported ab 169° to
1619ug
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PREPARATION OF
4~PHENOXY mf.;i:%'mm ACID
4-CHLCR BENZOIC ACID and SODIUM PHENYIATE

sgon@ o1 + ,moQ — s com  ye-o- '

‘Preaaﬂura” :

To five groms of 4=chlor benzolc neid were added
five grams of pt‘;em’:z.l, two and one vhe_ali‘; grams of sodium
nydroxide, and some - aapwr catalyst, Thifa mmwe*ms :
-heated on an oil ba gradually mmbil a tempamture cF‘
?00 ’C o WoS reaehed, ‘Tha teruperamre wag anoﬁe@. ’co m-
‘wain constant for ‘bwan%y minvtes and stirraéi canstantly '
with a copper wire. After t:alcing up the mel‘a in ha‘c wator,
.the gsolution was filwrcd and seldd f:!.ea wﬁ.’ch h-ydmchlorics
‘aaid; _

‘This procedure was tried several times snd no
: Qu’gnti“sy‘ of -the,[i’inél_fprqﬁuct was obtained, Varix;#us‘ Pro=-
‘portions of the 4-chlor benzolc “a‘am; phenol and saﬁimi o
hyq.roxide were tried, but the reaction would not take
place sven when the tempémture wag ralsed to 250°C. and
meintained there for several houvg, ?iffaz%ént catalysts

were slso used but no appreciablo results were obtained,
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PREPARATION oF
|4~ (4#-NITRO PHENOXY) BENZOIC ACID
s il
4-GARBOXY DIPHENYIL ETHER

?‘?raee’;dux-ez'

\ coor

Aftez* ‘x:rying many ﬁiffamnt me‘bho&s of rﬁtmtim
_the fallw “ug zarocea.ure waa f’oun& to give 'bha t:)'sat maultm
One mola (216 grams} of é-ﬁaarbcxy &iphenyl ather vras adﬁe&
‘o one mole (63 gmms) af ccncen ra*bed nﬁ.wie amﬁ (syecii‘ic.
gmvity a.wf&?.) am‘t ona mole 0.3. acnaem;wa%ad sulfurﬁ.o acld |
"(98 gz-ama) VJhan the mix‘aure waa heaﬁaﬁ. to 75“0* thera was
"sudden&y a aopious eveiuhian cz‘ brm fmnes. 'f-’he 4~(4 -
nitro phenoxy) banz'.oie aem. arystallizaa frem the solubmn
to fom :?'ellmv crystals vmioh ceama to the auri‘ace of the
’llqum. "‘hee solui;ian wa..s ;f.'iltere& and tha precipi'ba%e |
‘was raarystalllzed i‘rﬁm bemzenea

*a@x' aeveral recrystallizatiuns a melting point

‘of zsoﬁa. was a‘btaﬁ.nea; reported ab zsa"c.' The yield was
“aixty six grams, Qhe mal‘bing poinL of tha em&e proc'tuct
‘waa ayound 185%. and. it am not meﬁl.‘b sharply, 1nd§.cating
'apparen'bly thai: there might be prasent both t‘ha 4-nitro
:ami the, a-nitro Qmpcmnda ’ the melbing point for the ortho
péoﬁnct being 182"0, |
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~ This method of nlbration apparently is in contra-
dictlon to the ordinary methods, which report that the
teﬂperaturs should not go above 40° to 45”6., howevar, no
results were obtalned abt these temgaraturé, wﬁile raaults
*émx'e‘ cbtained at '?5"0.%

IL'a*:xsemiann anci Bauer reported that“ﬁhé‘ pﬂcﬁucﬁ
was Insoluble in hot alaahal, howevex-, it was Tound that
fhe prm&ueﬁ was 3&1ﬁble in hbt athyi alcdhcl. iha amount
‘\of alcohol used was aonsid&wabls &n yrcwsvtion to ﬁha

ﬂ~(&’~nitro phenoxy) benzole acid, %dwevva, it was salnhlé;
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| PREPARATION OF
4-(4?-NITRO PHENOXY) BENZOIC ACID
| from
4=PRENOXY BENZOIC AGID

OO S o

Proceduret

| Twenty one grams of 4%&:*“1;0@ 1 benzolc acid were
ﬁ;égalveﬁ inlbneﬂhundra&,tc one hnndﬁé& and twenty five
Cicq Of concentrated nibtric acld. Tba\solnhion;waajcaq1ed
'by'meaha,éffan ieeebath;and,thgn gégtig‘wanme& to 45“63
until all the éﬁher was in solution, _?he tampef&%uré was
kept balew‘45?8@'uaing an ice-~bath foriabanb‘nné‘ha1f hour,
preventing an evolution of nitrogen diexide,aé umsh as
possible, The solubion was then allowed to set overnight.
‘In the morning rea&ish4brewn erystals filtered off after
‘eooling in ice-water, Water and ice added to the filtrate
‘gave only a very small emount of & tarry gum. The filtered
crystais5wera ﬁhan,ﬁashed end turned Wiﬁh‘iGG“Wéters They
‘were dissolved in dilute so&ium.hydquide,‘boiiéa with
‘eharcoal , filtered, cooled with ice, acidified, and the
product filtered off. The substance was purifled by re-

'ijstéllizatian fram,béﬁzené¢
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PREPARATION OF
4=(4”-NTTRO PHENOXY} BENZOIC ACID
4-NITRO GHLOROEENZENE and 4-EYDROXY BENZOIC AGID

o |
NOg Q o1 + wQ C-0K—> NOg O -0~

e 36
25’1*:::»t:-,«ar:imnau$ -

) ¢oox

Pive grams of niltro chlwabanaene and six grams
cf the di-vpotassixm salt of hydroxy benzcic acm were
‘dissolved in £ifty e.e. of nitrobansene. Tha mixﬁura was
heated between 150° end 160°C, i‘c:r f:?.ve hours 5 an& ena half
‘of the mixture Wcrked up by adding watex', and a littzla
sodium hydroxide aclution, When staam distilled, r;i%::*u
benzene 8nd nitro chlorcbenzene was distilled over. The
‘solution in the steam distillation flask was then filtered
-‘a‘r;&madef acidic. This solution was then heated five hotrs
'nicx‘*é and the bﬁhé:g? palf of the solution worked up the same
as the first half,

This procedure was tried and revised several times
but no appraciabiey 'féﬂﬁlﬁa'we:-e obtained, however, 'éﬁ/very
small amount of the 4= (é‘-nitrb phenoxy) benéoié‘aéid was
‘o‘btained but the yield was ‘80 small that Q'hhex* metho&a were
used, Using the potassimn sa.:!.t of 4~hydmxy benzaldehyde
‘instead of the 4~hydroxy benzoic acid gives a good yield
of the aldehyde which can be oxidized to the acid,

(see page
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PREPARATION OF
4~(4’~NITRO PHEV OXY) BENZOIC ACID
from
4-NITRO PHENOL and 4-CHLOROBENZOIG ACID

GOOH C1 + HO “ Nog—> GOOH O o Q N0g

Procedures

™ éouplmg 4-nitro phéﬁ'bil m 4~fehi¢mbéﬂzéic
‘ac;iﬁ, thirteen an& i’:!.ve tenths grams of 4»1:5.1‘.3:*0 phenc:l
and ﬁf‘aeen gmms ci‘ 4-ehlombenmic acid wex*é &isaalveﬂ
:{n a aolu*bion of ton pex‘cemt petasaim h}fdmxme.. & Th:’.‘s
vmiytura was vefluxed for slx hours with uecasional stire
ringa» ’fha con‘ben’as wera filteraé. and made aciﬁic with
hydmehlaria a.aid. B;,r means of fmcﬁicna}. cryaﬁallizaticn
the final pmducﬁ was cbbained and purified by dissolving
in hot alechol,
| - }ﬁxperiments with this proeedure ga‘ve varying ro=
sulbs, At fs.rsf, rw rasults wers obtained bui; when ’che |
:Laolu‘hion which vas maaa acidia wibh hydrochloric aci&, was
s.llcwad to stand for aeveral ﬁaya a prnducb mstallﬁ.ze& |
‘out whiah was 4~(4*~sarbaxy) ni’cra aiphenyl ether . howevez',
the yield waa very amali. ’rha melting point of ‘che eam-
pcuna was 220%‘.3 reporteél in literature at 256"0‘.
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PREPARATION OF
4-(4*~KITRO PHENOXY) BENZOIC ACID
from
4-NITRO FLUOROBENZENE and 4-HYDROXY BENZOIC AGID

0, <:> F + KGchacﬁ —> N0, @ub-' GOOH

Prace&uréﬁﬂ#

Forty ﬁhree grams (0.2 male) af the dry pctassium
salt of 4-hydrcxy benzaia acid (prapare& by atirring the
equmvalenz quantiﬁy of potassium hydroxﬂde in water, into
a water suspens*on Gf 4~hydro?y benzoic acid, ﬁh&a evapor~
ating to dryneaa) were haate&.with 65 grama of 4~nitro |
fluprcbenzene for one‘hour‘at 190° to 200?&. Whan cool,
%héléxgéés 4—nitrq‘f1u6r§baﬁzgﬁé.wﬁs‘&amoﬁéa by Bteam dige
tillation (40 granié me recovered). After fi‘ltering off
a small residue (2 grams) of a by-praduct, 4»(4 ~nihro
_phenexy) benzoic acid, the sclution ramainmng in the dige
tillation flask, was aaidified ana the white precipitata
waahed wi'hh wa‘aer. Tha yield was u’? grama cf the orude e
‘product whidh after rearystal&izaticn fvam glacial acetia
‘acid and chareoal, melted,at 255°G.3 reportedlmelbing point
was 255“ to z:zss"c.‘

When the above acetie acid solubion is dilubad.with
waber, more of the pro&uct will ba obtamned huwever, ‘the

nelting point of this product is around 19@” +0 200”0.,
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showing the presence of some unchanged 4-hydroxy benzole
éé‘ié,f.g ‘But 1f this is recrystallized from glacial acetle
’adi&‘ pure 4-,({.1;’énitro phenoxy) benzoic aeid will be obe= |
‘tained,

This method gives the best ylelds as well as the
pure‘é*b prdduqt -of all ether‘m‘éthgés which were used in
gré;garing 4-7(4’-n3£r§_phémxy): , T:V(anzaics acid. |
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PREPARATION OF
4=(42=-NITRO PHENOXY) BENZALDEHYDE
4~CHLORO NITRO BENZENE ané 4~HYDROXY BEN ZAL'DEHEDB

Procedure®? s
A wlutlbn was made eontaining 45 gmms cf pbtas—

sium hydwxme and twem;y i‘fx’.ve CuCe of ho’c water. This
j sc»lut:!.bn wa& adclec’i wiﬁb ecnstant sﬁim:*ixwg to n.mei:y seven |
-gmma of the crude 4~hydroxy bemzamehyde c.ompmmd v:hic}::t
previously had been diaaolveﬁ in two lmndmd c.c. oi‘ ethyl
e.lcehol.. E«y cooling this miximre in 1ce there was ebtai.ned
one hundred end sixbeen grams or 91% of i:he theoretical
of the 'pbtassiﬁm salte mh@ material whieh was obbial ned
was of & dark re& color but was fmmd to be sabisi’actox-y
for the fallowing reaction. :

- Po two bundred gr*ams (1.2‘7 mole) of 4=chloro nitro
‘benzens kept at 165-3.’70"0. was addsd izz emall portions with
'sts.m.ng durang one hour, ninety three grams (.58 mols) of
the dry potassium salt. The mix was then kept at 190-2009C,
for silehours,. ,éoci‘l.ed;énd steam distilled to remévé oxcess
4=chloro nitrobenzenea On crystallizatﬁ.an from diluta acetle
acid and charcoa.:. gave 106 groms or 75% oi' ’sha themrebical
of & 'brown product ’ which afer eeveral arys’oallizaticns
whth charcoal and alcohcl gave colorless neeales ’ which
~melted at 104° and 105"0*



62

PREPARATION OF
4=~ (4*-NITRO PHENOXY) BENZOIC ACID
from
4 (4#=NITRO PHENXOY) BENZALDEHYDE

CHOY  mOe Oﬁ%;gj moﬁo-{;“

Proceduret
A mixture af sixty grams of aadium diahromate in

one hundred e.e. of water and forty ni,ns g;r&tns af bhe
vé—(é,‘-vnitra phemxy) banzam@hyae WaE" haated un‘cil the
aldenyﬁe was just; abouf; to melt, ‘&b_en aa sc:on, aa it had
camyletely mels e&, i‘ar‘oy three CeCs of aoneanﬁrataﬁ sul-
furic aci& were added *bc ’che stﬁ.rreﬁ mixture cinring the
‘half‘ hcmr. &fter an hour, ’t:he mizture waa allwad ho
acal s ’t;hen diluta& wiﬁh wa‘é:ex* and Lha sclm residua
‘axtraatzsd aeveral tﬁ.mea wlbh hr:t ziilute svdimn hyaromide
'soluuion. 33}}‘ acidii‘ying this alkaline sclution, there
was a‘btai nea farﬁy one gz-ams af 4«(4 -ni'bx'o phanoxy)
‘banzcia acm cr savemty nine pement ai‘ *bhe theoretical. .
'Tha mal‘bﬂ.ng poin‘b was fovnd ©o be. 2.’55"6‘ o} z‘eported at 235°
to 256“’0.
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 PREPARATION OF
s&.«(&’nﬁmﬂm PHENOXY ) BENZ0IC ACID

o From
4-(4°-NITRO BEENOXY) BENZOIG ACID by REDUCTION
WITH CATALYTIC HYDROGEN

NOg Q&QO ,

Procedures

‘quanty grams of the&ﬁ(%'-ﬁiﬁrc pbenoxy) “bénémia
acic‘* were @isgolved in hot athyl atf.cohoh As i;hia ni Lo
praduei: is noﬁ readlly aoluble in aleohol e s. auf?fieien‘a
’Quaiﬁ:y was useﬁ to insure cample‘ae solut:!.on c:i‘ ths ccm-p‘
:’pomxcl. The sol&tzlcn was heamcl to boiling and plaoea in
a 1iter ‘boL 3.e which had previously 'been haated “E:o apprm.ﬁ.—
Umtely the vame temperature ci‘ tha aaluﬁion. Tha ‘bm tle
‘me ‘chen plaeed ﬁ.n a special catalytic hyamgen reaue.ing
apparatus ana two tenths grams bf the p:!.atimnn oxide
cs.talvst were a.dded.

he mixture was then shoole ﬁgwous}.y and at the

pame *&ime hydrogen wa.s passed in*i:o the bot‘ble mdex* preasur-a.
,‘The slm:!ng was ecn*a*nued until complate mductiem had
taken piace. In tm@ easa f:he amount 0£ hyaragsm mli'red
was thirty pounda. After repmﬁed erperiments 't;he besﬁ
' results wereo’bisainéﬁ when the prassura waa aminhained at
ﬁ'ifhy pounds. When the compound had baken on tha necasaary
amount of hydrogen it was left in the bottle under pressure



64

an&. bontinued shaking %o insure eompiéﬁa reduction.

The Wea‘aiﬁé& ocsmpmwd was then fllbered, ‘6;9' suctlon,
to remove bhe caﬁalysi; ami any insoluble impwities bhat
may hove been in the salutium lhe amluﬁi.on a.ftaw reduction
‘V.tnrnad a deep greenish color and the smine was bmught down
'»by adding to 8 aulxxtion ané. iaa ané‘. wa.bﬁm T‘ue f.’mal pro=
duct ¥ was o:ﬁ‘ a white araamy natum, which mel*aad m: 193" o
'1911”8.. H zseperted at 195" ’co 194"0. by Hausermnu and Bauer®®,

| The scarcity nf ﬁhe ni’bro preducﬁ :mti the 1cng PRO=
'"ceﬁure requix'ed i*;e o‘btaﬂn the 4-»%’-»&:11&0 phenom ) ‘bengole
';Tacm ma}:es :.t nacasa&r‘g ’cha{s the m&ucmm of the cmpom&
be xme gwing a vary high yiaB.m Large qmﬁiﬁies coulé.
,mzi-; ‘be mduced. a‘c one tﬂ‘.ma becauée of tba d,.f’f culty of
| dissoﬁ.ving; i:he A-{é -nf:.tx*c: pham:my) benzoic aeid :x_n alcehml.
i{auaemmn and Bauer have mpor ed t.hai: {:his nﬁwo ¢Onte
‘pmmd was imelu‘ble s.n h(:)‘i'} alnohcl s bu*.: ﬁ.i; was i‘ound that
iwith sufriciant aleoml 1t will go in’m scslubion ao ﬁha*b
»‘the re&uctﬁon c.an be eaamiy nawﬁ.ed out. :

| The nz.tz*o proatmu ms f:c:und tc raduce :mmh be’s‘ber
M‘ i;ha solution was takma ou%: oi’ the bettle eceasmnally
"ana haated and a8 :f'::*esh nc:rtien of ’chca datalyah adﬂ.e&. :
| In o:vcler ta c‘bﬁam the ‘besb resnl’w, the nitm ;

s praduci, muai: be nf gh e higheat purity.. Att enpi:s to reduce
'the ritro px'oduct melting at two or thrae degrees lower
‘than 255-236°C, Were very nsatisfackory,
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PREPARATION OF
Awla®=T0D0 mmm} BENZOIC AQID

feom
4 (4°=ANINO PHENOXY) BENZOIC ACID

| K
GO0 ——> % "o"'"
/' HONO .,

’ro a so?s.uticn 05“ fﬂ.va gmma of 444’ «amina phenoxy}

' \ COOH.

Procedur’e“ :

benzaic ac:ic'i in izwenty c.e.. m. glaeial acoﬁc e.cid was
kaéded ] cooled :so‘.mtion of ten C, c. of amcentrat@d xauli‘ux':lt:
acid irx f‘ifty e.c. of water, and i:he rasulting m..y'uura m
was eaelad i;c 0"0. The Su.huria acid sal’c of tha amina |
sepa”ated aut consié.emblj.‘ ‘ﬁh‘lle stirring rapmly, there
'wad then added. drop by ﬁ;z'ép an 1ce co:&ﬂ somt‘.wn of 1i8m
grams of soc‘iium hfmroxide in ten c.ﬁ:.. of watexu N

The nitmua acm i‘omecl vms uaeﬂ. up mmadiatal‘y,
w:r.th very 1:’:.1:1;1@ evoluhion oi‘ oxides oi‘ nitrogen . buﬁ the
appaarance and mush;y ooncliton 03’:’ bhe solutim ehanged aniy
.slighﬁly. No elear oragne di.azanim solution 15 fomedu
ALy ex' standing for ten minuﬁas, sb:trring i‘wqu&ntly, ‘the
’miytura we.s paured wii:h rapﬁ.d aﬁirring inho a so‘lution of
;four grams of potaasim i e&ide in ’cwen‘cy fiva a.c. of water
;to which fifty gmms of ice had 'been added. A deep ’briclc
red adclition produci: formeﬁ :I.meﬁiataly. The m&xture was
then diluted to i‘ive hundred c.m y then w&med alowl'y tc
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95?& The red color ‘gradually changed to light brown during
‘t.‘hé; '_heahing s ue very 1ittle decomposition oceurred -imtiz;
véppro:;im&ﬁely eighty perceant had hém macheﬁ;iwhm the
precipibate rose to the surface in the form of fra“bhg Afver
’keeping" e.*‘:. 95°, for a few mim"xte‘s "bé ‘cémpleta the docome
ncsﬁsitm, the- ms,xtwe was. sealed weill, ami L—’a vsx'mi :’zoﬁ.‘uxf&-»
jed pwdueh {'7 grams) filtarea off. An a*at:empt m dissolve
"*he 1&%9:* ;n dilu‘w sodim hyﬂraxma solutim precipimted ‘
tha sa:n; in prac%:ica“‘ 1;sr quantitaaive viel& whm enly a vory
‘slig_,h’c es:m%s ﬁi‘ alkali haﬁ neen added. *T‘hﬁ.s fﬁ.lt@ma off
and ac:.&ifiea g}ava sw:r. gmms Ie ghty one parcani: of hhe
theox*etical} of ‘i:he emc‘ie *o&c ac:ld wnzch bv r@eﬂystalu
mvat}.on from aleahol, waa obtainec‘i as fine neax*ly color=
._less nrysbals, maltmg a‘%: 216" t‘a 21‘?”0. The proﬁuc’b wes
‘salubla ia ether, hat hmzene, meuie ama, bv.’c Insoluble

in watezu
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PREPARATION OF
44" STYDRGKY PHENOXY) BEWZOIC ACID
from

4-(4°-AWINO PHENOXY) BENZOIC AGID

¥, O“o.-‘» choﬁ ——> 10 Om— Qc‘coa

Procedure;

Pive and. one helf grams of finely ‘powdered Au(t’a
anﬁ.no phenozry} benzoic ac:.d WGI'B ssmfr*red inhm a. slightly
wermed mixture o:ﬁ' fif*scaen a.c. of conoentratcd sulﬁ‘ux" c
acld and uwen'%:y CeCe Of waber, then atour’ fif'b;sr grama of
»cmshed i.ce qdded, With 2 ‘thermomet er in the mﬁ.%uwe, an
ice colc'i so}.umon of 1.8 grams of sculum n‘ltm.ﬁe in ten
CeCs OF ica wa’c;a“ wag glowly addsd w:ith ﬁ*birmng, keeping
the 'bem}gurature ag &"G. by imzzerslm in an 3 ice salt bath,
v;hen necessar;s', The mushy corxsistency oﬁ' t;he sulfata salt
wa s ahangscl ber-y 11i% stle E}r conversion to tha dﬁ.azenimn salt,
ana *bhe appearance alfter the ﬁiazatiza{.im vw.s abou%s the
same as before.' Afﬁer allow:lng to s’sand fo:s fii'teen minutes
wlth frequeni; stirmng the ecld diazo mixture was ad&ecl
slowly ’shrough a reflux condenaex* {to prex- en*i:- 10 sing wa.’aex')
to a boiling mixbure of one hunﬁrerl and hwenﬁy GuG; of
keoncen‘sra’cerl sulfuric aoﬁ.d and nmeﬁy c.c. cf wa‘bex» s taking
RATe tbm; ‘bhe adai’sion dm noi: cccasion too great a froth-
ing as t:he n&trogen excaped, and tha aciﬂ solu‘bion ke)p’e
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’holling &uring the aﬁd&tim s ?micn required abﬁmt fifteen
'mizmtee, o aolublon vas cooled with lce and filteved,
anc’t washea séVaral times to remove {:he ac‘i&i Afger a
v’ehorongh weghing a gra;;rish brown produch r@@lﬁe& yie:ming
fiva ‘grams of the product which melb ed in&efmitely at
"mpprmzimataly 1’7@”3» \

Aﬁ:er ﬁryﬂ.ng tha pra&uet ﬂ.ﬁ wag thm maxrgsmlmze&
f:z:*cm hot hmzene and eb&reeal. Rapam;ed crysﬁalnzaticm
"_yieltied a wmi%:a yra&ncis me‘i’ciing sbarpl:yf aﬁ ’1.93“’&'. A« the
| smine mel 8 a*h 199”0., 2 mmea vaels..,ng paim: was ma&e,
's:wmrr a maltimg poin‘ oi" 3.68“0” shtmlng that uh@ nroclueﬁ
'was nct *c.he amina. Thm p:'cdnbﬁ ﬁ?oms m@ 5@6 :mm aal’i: end
-,:::ﬁa :'Ls very scluble v:atar, % waa a‘j 30 very ssolzio}.é in
‘v'uﬂlﬁ, ethyl alcohcl awo. aaema acm. m-. *ma.s al«sc rewmstal-,
| lized :E'x*cn. }:m; wa‘aez:v a.nd ma}ts Pt 192"&‘. ‘I‘he ;grield of %he
’ *mrs pm&uct was c:nly a’bou‘!, Wenty pemen*o.
| Analysisz
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PREPARATICN (F
4-(3%,8" a.oznmm’ <HYDROXY PHENOKY) BENZOIC ACID
from
4= (47 <HYDROXY PHENOXY) BENZOIC ACID

Frocedures

> €00H ——>H0

. s
Ta 1 .

To two grama of the 4~(4’~hgdraxy ph@naxy} benzole
aei& was added sixbeen cac, of amnonim h;;'dmxida twpec::.fia
wmavity .68) and LWO Gl of dilute sodium ny&rozida solum
tion. To this was aad&d with gons &;anu stis:'rmg s %;he ¢l
cnlated amount ef a nonmal solution of iodlne in patasa¢um
lodide,. Th*s was performed as a tiﬁrat;an, the iodine
golublon being added by means of a bureﬁ%e¢

~ Black ma f’omas and disappears slowly. Aﬁ;ez:* thé
additicn of the theoretlcal amaun% ef iodlne, sodium di-~
sulfite wag ada@& to remove any 8xCGa8 ioéine that way have
been formed. ‘ha aalub;an.was Lhen mada ac&& wibh hydro=
,dhlorie acid, Thﬁ preaipitate fommed is om a gelaﬁxnmus
aature and oan be reafysValliznd from hapbane.' ihe orystals
formed were white and decomposed ab 22”“6‘ with the libera=
tion af iodine and i;nally'mﬁlted ab 255”0.

Tmere wad obtaiﬂad three grams of ﬁhla conpound .
which was about 60( of the theoretical yﬁeld.
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Calculated percent Iodine (for C35Ma04Ta } molecular

welght = 482) =
1) Faund'52,45%

,Weﬁghﬁ of sample'ﬁ d’d»b'ﬁ.m - f‘é o
.‘.Std. AgNO,; 801°n used (3. e.a.
Weight of Iodine - o

Percenh 03? Ie;dine
2) Ecuna,se,ssg

52.71%

- e o -

E’?eighﬁ Of Saxnpla - R -

Std. AENO5 s01°n used (aa a‘bove)

Weight Gf Ibdine - w o w w o

Percent of Iodine

-

»00635 g

-

of I)

-

-

ol

.1892
15.61
40992

‘52'43%

.1640

13,57

.0862
52455%
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EXPERIMENTAL

SERIES TT

4=-PHENOXY ACETOPHENONE DERIVATIVES
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4-PHENOXY ACETOPHENONE SERTES

GHg-c OGK &+ < ,zwa ———;’H% Q Q "Cﬁg
Red
2ol O m e




73

PREPARATION OF
4-(4-NTTRO PHENOXY) ACETOPHENONE
from
A~HYDROXY ACETOPHENONE and 4~NITRO FLUOROBENZENE

CH,=0- an + F sz —> Gﬁs"‘é'o ~Om Qtﬁog

Procedure®®:

Mo ‘ten grams of the potassium salt of 4-‘hydmxy.
acetcphenone » 2dd fifty grams af é»mltrc fluombenzene. ,
(Using a large excess of 4=~nitro fluorobenzens wi‘ll: glve a
better vesults), This mixture is then heated for -oﬁé’ nour
in an oll bath at ;'é‘_bOLt 160"(3. ’l’he mixﬁura 1g cﬁclefi, steanm
distilled %o remove the excess 4=~n§.tro fluorobenzene s 8nd
£1ltered white hot to remove the tarry materials. The erude
da(4?enitro phenoxy) aceterhenone sep@imﬁés partislly as an
oi’i but upon coolii:g éc;idifies end is purified by recfystai« |
lizing from hct» aleohol, The aleohollc filtrate 1s diluted
with water and more of the' ccmp@nd will pz-ec‘ipi’aai:e. The -
two precipltotes added together glve almost a quantitative
yiecld., The compound is repurii'iea by boiling in hot alcohol
end charcoal, Pure 4=(4*enitro ?ﬁemxy) acebtophenone separates
out as a heavy, flaky, ;.vhi‘ge pﬁaéipihai;éf an'd" melts shaz*ply
at 83°C, The vield was 12,5 grams which elghty nine pa:‘r’éent
of the theoretical yleld,
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PREPARATION OF
4=(4°<ANINO PHENOXY) ACETOPHENONE
from
4={4°<NITRO PHENOXY) ACETOPHENONG

o - o
aﬁaab’fi@-o« ng —> CHgeC ‘-.0;, Qm,;

Froceﬁuﬁe%

| Disaolve 5 grams of ﬁn(ﬁ’anitro ﬁhenoxy) acetopha~
inana in one hnndreé and fifty c.a. of hst ajcohol an& place
in the re&ucing mnchine.} Iarwer aunntit#es mﬂy be used i
.dcsired as ﬁh@ pra@uct 15 readily soluble in hot alcohgl.
vse 0.2 grams of plaﬁinum a 1de es a catalysﬁ and rcduce ‘
,in a hydrobenation machine under 45«&0 pounds of nressurao
The reaction is complete i@,&bmv‘?ﬁfr—se‘m minutes, ebsorbing
the %beéreﬁiaai. aﬁounb ofv hffd‘z'ogén. The nizbure wa.s i'i‘l’f:er@-
:ea ta remove the nlatmnmm,oxi&e end noured.ivto finely B
vcrudhed iaa.' Thgvamﬁnefp:aauct:separgtes ant’as a,f*gg.ghita
flaky;prac¢piyat§,giyingé~qu§n£itagive yiéia‘ofﬁhe.egma
pQunﬁ.kéﬁ{&f~ﬁminéwgﬁan¢xy)‘acetophanQnQNcrystal;ized from
zéﬁhy}5algohbl‘an& ﬁhe‘ﬁeltiﬁgpeint!qf the purified compound
His}lES“C,_‘?hé 3161§1W35;3§9S g?ams Whidh'isfniée@y p¢rcent
ofwﬁheAﬁheﬁﬁeticai yiaid;“



75

PREPARATION OF
4=(4%=~I0D0 PHENOXY) ACETOPHENONE
" from
4= (4°-AMINO PHENOXY) ACETOPHENONE

i e n

Proceduret

Five grems of 4-—(4’«&:@.110 phenoxy) acaﬁophenone n
f.‘inelsr powders 6, are disao&ve& in fif’f;een to twenby c.,c. cxf
glacﬂ_al acetic acm. To tms solui:wn ia added i‘if{:een c..ea'
of ccncentmteﬁ sulfuric amd lthe suli’a'be does m)'c go S.nte
golution). om Gcol the mix%nre i;o 0° C. anﬁ add .,.,..5 gmms of
sodim nitrite dissolve& in ten ‘co fiﬂ:een mc. of water. i
Add the soﬁium nitri‘ae goluticn slowly an& kaep the tempem- ~
ture of the mixture balow 5"6. After al:!. the saﬁim nitrite
solution has been a&ded le’c t;he soluts.on stana in -hhe iaa
’bath for ten minut&sg The d:iayo cempmmd is then aaaea slcw«:ly
to a solu‘aion oi' i‘cmr gmms eﬁ‘ mbaaaiwn iodida 6issolved
:111 bwenty fi.ve c:.c. of mi:er, containing cmshad iae.j Gon-
‘cime atirring foz? e faw minutes after e.ll ‘the ﬂi&a{) am&ueﬁ
has been adae&. Fla.ce the solutﬂ.on zbn 8 waber ’ba.th and
gmdually bring to '70"0. and mainf;ain this tempemture until
‘l:he avolution ef gases aeases; A brm*m precinﬁ.ta‘be cf
4:—(4’ ~1odo phenoxy) néetaphenone separatea from the solu‘tsion
upen cooling. Sodium acid sulfdte is added to remove the
excess iodine, The sqlution is £1ltered end washed thoroughly

With wator,



76

4-(4°-Todo phenxoy) scetophenone orystallizes

fram.hﬁptgﬁevgiving a light yellow product which melbs

sharply ot 96.5°,
Analysis:

vGaleulated pereent iadine {for Gzﬁﬁalozxg mclegnlar waight

’of 553,0} = s? 57% Faund$ 57 22%

‘1) Weighz of aample R R

6.ivsa

fstandaré Agﬁgs solutian~usaa (1 a.a. Ai.ﬂeﬁﬁs grams cf

Ioaiﬁe) ‘u.wdonmnnm~un.un

gWeight of iodine in sample - - - -'v;é,é

fPercent af ?cdine in samp?e o W -=$ a

‘Founﬁ 57.087

2) Welght of gample - ," FRPER s
astanﬁarﬁ~ﬁgﬁ05 salutian use& (as above) -
;Weighb of icdine is sample e - - - ~‘w 

1Percent of Io&ine in samnle ‘e ehbmﬁ ﬁ:*;*‘

-~

-

-

..a

1&h

10.52 CoCo
.0655 gme

' 57,22

0 1586 e

-2‘7 Cels

" 0,0588
" 32,084
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PREPARATION OF
4= (4°~T0DO PHENOXY) ACET OPHENONE
from
4-PHEROXY ACETOPHENONE

céa-.GQ Q AOH — 2 OHge é<:>

Procedure?

Five grams of 4-phenoxy acetophenone were dissolved
in 15 c.éz;é of glaeia'l acetic mseid, To msma added a
calculated amount of iodine ‘monochloride (4 gz*ams) in small
,partions. The reaet:’con 13 apontaneaus wi.th m‘gch hydrogen
_baing given off.' Afher a.ll the 10&1:16 mcnochlori&e haa
kbeen added the solution ws.s refluxeé‘. i'or thx-ee hours. The
ﬁixtura was then poured S.nto aracked ice s.nd tha praduc‘a
separa’ces out as & black %&m magss, A scluhion of.’ sodium
dﬁ.aulfite was aﬂded 0 remove ‘any free wdine.' The me.ss
was then extmctea with ether, separated and dried. The
_ethe::' was allowed fso ev&poraﬁe leaving a reddish oil.
This was take:z up :’Ln heptana and allowed iso slcwly eva.po-'
Tate, Yellaw érystals sepaz*ated aut whiah ge.ve a melting
point m‘.‘ 96"3. ‘A mi:x:ed mel’aing poim: ci‘ ’chis icacs compcun&
and tbat prepared .f.‘rom 4-(4’--&1:13.110 phmoxy) aoetophenone
gave no ﬁepression, ‘chus proving that: bhe 1odine entered
the ring in bhe 4‘- yosition.
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PREPARATION OF
4~ (42 ~ACETAMING PHENCXY) ACETOPHENONE
from
4= (4 ~AMINO PHEROXY) ACETOPHENONE

o
.
sﬁﬁ““é Ouo“ Nﬁg ——> GEQ*G O QN"@“Gﬁa
| | 7 AcOH

Pro‘ce&ure’f

'Ifwantzy two grans of' 4«(4:’-amino phenoxy) acetophe=
none were dﬁ.ssolveﬁ in thirty c.m of aeeti,c ac‘id (glacial) 3
'thir*sy a.c. af aaatie anhyﬁric‘ie aﬁde& and ﬁhe regulting
'sal.uﬁian was bailac?. under reflw: for i‘ifby hﬁurs. The
xseac’si.on is camplgm 4f one dmp of the J»selgtipn bwhén‘ B
placed in eold mi:azi”cxﬁysii:alnma’ out as a séliaj-if“aa |
an 011, reflux some more. Vhen the reaehion ia aomplete
a:‘id encugh acetic a&id to quadruple the vo‘.hma. Then
pour slowly into cold water, sglbating at the same time,
A"broﬁm pre'ciéitaﬁa ‘_.'u‘."s bbtai_'ﬁeé; ‘which cen be ,purified
£rom hot -’wa’c'ér and ¢harcoals As the product is only
éligh‘hi!.y, solume in water, it takes & large volume of water
and aan‘smex‘»s'.‘ble time to purlfy e snall ambunt‘. - However,
the pmaﬁeﬁ comes out as 8 ywh,iw flaky compound, thich
me}.ﬁs sharply ,ai;- 14‘6”6”.; The yleld was seventy percent of
the theoretical,.
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Analysiss
Sé;mple Noe 1 Wee of sample = 0,3784 gm,
CeCo. of acid usec‘i = 5,02 N of Miﬁ 2 L4733N

x = 5.27% of Witrogen

‘Sample No. 2 W, of sample = 0.4125 gm,
cac af acld.used =-5.22 N of acld = 4735N
x === \

.4.-125
% = 5.3.8% of nibrogen

‘Galeulated theorstical percent of nltrogen = 5,207
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PREPARATION OF
4-(4’-MEﬂAGYﬁ‘AﬁXﬁQ ?Eﬁﬁcxw) ACET OPHENONE
from
| 4-(4%-ANINO PHENOKY) ACETOPHENONE

0 | ‘. 0 o HO
: ] , , , i Il

Procedure

Ta ten grams of . 4»(4’~am1ne ﬁhenaxy} aﬁeﬁoﬁhenone
‘add tha ﬁhﬁar&tical wmaunt (6.25 grams) of benzoyl chlﬁriaa
anﬁ “ifi;y e.a. of.’ ‘aen percarxt scsdima hy&roxiﬁe anlutibn.
'Shake in a stmpparea f:‘z.ask until the odor of {:he bengoyl
‘chloriae .hag ,qmp;etely )dia%ppearea, The mas becmnes
wmi;er aﬁ&‘ fiﬁa‘liy*ai wm’sé ‘aclﬂ;d. Af%;er i;horoughly waghing
’with.water, the product 1ls raorgstallized frmm.athgm alcdhﬁl.
The melting point is from 144° to 145°C. The yield is ninety
percent of the theoretical.

! Analyai.s LS
Semple Noe 1 Wt. of sanple = 0,4946 gm.
é,c. af acid used = 3429 04cs ¥ of aeld = J4733H
g(.4735)(.0350a)(a3997)
T #4946
x= 4;41% o
Ysample Nou 2 Wt of sample = 0,5594 gu.

x = 4;30%
'calculaﬁad ﬁneoretical } of N = 4.25%
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PREPARATION OF
4~ (4° ~HYDROXY PHENOXY) ACETOPHENONE
from
‘4= (4* °ANINO PHENOXY PHENXOY) ACETOPHENONE

wd O Omgrad SO

‘?tece&uj:*a‘z‘

are finely powdered and atirmd inta a alightly warmed
:btture of fifbeen CaCe oﬁ‘ acncentmted sulfuria aeid

and ‘twenby c.ce Of watez*, giving a greeniahmnloreﬁ

’mixture. F:li‘t:y grams of cmshecl iae ware added *ao the

}sclution which haél been plaaea in and 1ce~sa1t ’bath, lower=
ing the tempemture to 0°C. Than 1.8 gmma 01? so&imn nitrite
1:1 ten Ce0e OF water were added.l The @reenish-colnmd

‘mﬂ.xture ‘then tumed a brcvmish colar ’ and was aomnletaly

1:1 soluhion, Mter anowing ’che solutimn to stand ft:r ten

vtc fif’ceen minu‘aes wﬁ.th i’raquent atirring the aold diam

’producb was added to a boiling salution ef 3.20 grams of

| concentmhed; sulfuria aicd and 90 grams of water, _The

‘seluticn will ‘boil around 155" %0 160"0. It ia 'betbav

to add this product b}; means of & ref‘lux aondenser, in this

,Way preventlng; the lcss ef *watar.: Tha pmﬁue‘c shmzld

not be addec‘z too rapidly as it will froth up & great
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&9&1,‘ due to ihé 11362’8%:3‘.{321 of 'nitmgen; ‘This addition
shculé: mquim ‘ten f’aa fifteen minutes. The: saiui::tm is
caoleﬁ wii;h ice which ‘produces & flaky brown preai;gﬁ.tate.
’rhe pmduct ig. filtered ‘and washed i;homughly to remova
‘a_.i;l the sulfurlc aem. 4—3_(‘&"’3~Hydwxy phen@cy) ac‘éte‘-‘e;,
:mmm is purified by :t*aeﬁaﬁba‘l’lizing from hob wa.ﬁver,

in ﬁhiéh it is only yéiig‘htly' soluble, It can also be' re=
cﬂyatallﬁ.med fmm heptane. The mel‘bing pa:mf; oi’ *:.his
oompwnd ia 155"’0. 3 anci the y*elﬁ was bbcmt sm;:; nemen‘b
ai‘ ‘bhe thesoretmal.
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ATTEMPTED PREPARATION OF
42(3%,5* <DI=T0D0=2* <HYDROXY PHENOKXY) ACETOPHENONE
with NIg
_ Prg;éedwa&

Five grems cf 4~{4’-hgﬂroxy phemmy) aeetaphenone
‘is dissalvea in fc\rﬁy a.n. of mm&mn h;drexidm To this
azmnonﬁaeal salu‘bian ls adaed elevaxx grams cf iadina dig-
“aolved in potassmn iadms. Afﬁer one half of the lodine
fhas bean added the iodo compound *begina to saparabe fmm
i’she solutien as a broxmiah ble.ck mbs‘canca. When ‘she
‘a&c‘iitian of ma,méwmass&um 1odlde is complete, the
“ sc»lution 18 maée acm anﬁ filteraﬁ, '.Eha precini%ate ia
‘ﬁasheé thorwghly wihh a dilube m}.dim bisulfiba saluhion
ana then wi:bh v:ater..

Attamp‘as $o pnrii’y i:hﬁ.s 3.1@111; yellw colerecl
compound. which had & dm&mat bdor of iudofom, faileﬂ. :
The iorl..ne analyaia was not: sahisf‘actcry,. This icdo come=
pounﬁ provec’i to be very: baxie ‘bo tadpoles, killing &1l of
‘bha ﬁ&a‘b ba’ceh within thﬁ.r‘tsy mimﬁ:os. ‘

The e&plq.naﬁioz; of the formation of lodoform is
given cn “ﬁaga_éi;_j It was therefore necessary to use some
other method of iodinetlon besides NIy and 4-‘(4“*-@1:-0:@ |
phenoyy) acetophenone. The procedure found to be success=-
ful was the« traa%smen‘a oi‘ 4-(4’-hydrozy pheﬁow) acetnphenona
with 10&1:1&, mez'curic tmide,. and alcchol,
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EXPERIMENTAL

SERIES III

4=PHENOXY PHENOXY ACETIC ACID DERIVATIVES
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SERIES IIT

4~Fhonoxy Fhenoxy Acetic Acld Series
Synthesls rof

z N

by

cp’ao .Br g KO. wﬁwcaﬁoo
S 0CH, — > aoo..o... —




87

SERIES IIX
(CQNTINﬁQD)
Synthesis of

I
OHg0- Onﬁ’- Q-ocngacoﬁ
COOH ~

by
CHgO an{ s 80 HOCHZCHG0 -o—-; Qacﬁg
CHz0 Q-o»- <:> 0CHs ——>  HO Quc-g L

281CH, COOH
HO O‘O-' , OH /
| _CHg0 ©~,¢. OGGH&O@H
COOH ‘

/CHQOO-O- Ooazzzcaoﬁ B

| CERO O.-.Q,s QQQHQCOQH
GOOH
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4=(4"=TODO PHENOXY) PHENOXY ACETIC ACTD

Synthesis of

I -,-GQ < Y OCHaCOOH

by

YOH ————> 1 Q“QF
’ ClCHa000H ~N—7

O O
7 coom - o




PREPARATION OF
4=4’ -DTMETHOXY DIPHENYL ETHER
from
MONOMETHYL ETHER OF HYDROQUINONE and BROMANISOLE

CH,0 Q oK + Br { HOCH5—CHz0 Q-o—-

‘Procedures

Seventy grams of monomethyl ether of hydroquinone
mre nmelted _anci heated to re&cﬁicﬁ with 28‘;4 g’;ramg‘;‘;‘)f
potassium hydroxide, The salt formed was heated i;b ‘12160?0.
on an ol1 bath o remove the water formed. When cooled,
90 grams of p=bromo-anisocle were added With, 8 l:ﬁ:tle
é‘opper bronze. The mixture was heated uné.éi* a rei‘lux con-
denser on an oil bath at 200°C. for three an& one half
hours, The s0lid was extracted with dilute alkall to
rocover the excess monomethyl ether, and steam die‘bille&
to remove the excess bromo-anisole, The residue wécs;
washed with water several times, filtered, and the solid
arystallised from hot alechol, The product formed white
iegf erystals which melted at 103 to 104°C. Tﬁa gield

was sixty grams.
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| PREPARATION OF
4 (4" -EYDROXY PHENOXY) PEENOL

CHg0 -e~—t- v‘ 00H,; —> HO O ~0= O oH

1&1!313
Procedurst
‘waarnty grams of &-4: a-dime*b}wxy diphenyl ether

;were heated with fori:y gmms of anh;yﬁmua almninum
chloride and ‘che 'orcduci: Tuged with the avoluﬁion of
‘,hydr%en t:bioméie on an oil beth for one and one half
hours at 145 3 _"tovmo“(’:‘, TWater end (h;dmenloria‘acm
(331) wex’é_ alowly added to md}ﬁcompt?mtﬁ.e aluminum salte.
Tﬁé iu‘:xtﬁre we‘ié allowed to stand ovémigh‘c'. The solid
»fomea was fllterﬂu of £ s €7 xiracted with somum hydroxide
golution, filtered, and ;;rejpi,pihamdﬁ_g_q_lagw with dilute
n:,ramchlc;?iq acid, The px?ec;igimte crysta:i.}.izecl from
boiling water in gmjﬁ flekes which melted at 160°C,

S?hez' yield 1s fdﬁrﬁeen ggram,é.;_
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PROPARATTON OF
4=(3%,5 ~DI—IODGw&’~HEDROXY PHENOXY) PHENOL
Eronm

4~(4® ~EYDROXY PHENOXY) PHENOL and WITROGEN IODIDE

T
Ho<<:::;>—0a<:::::>oﬁ?~+——4>ﬂo<<::::>-@-<:::j;>aa
» L ' RIg T |

Procedure:
' Four grma of 4-— (4 a-hydrox:y phenoxy) phenol were

dissolved in f:lfty CeCa of ammcmivm hydrnxide; Ten grams
of iodine were dissolved in a solution of pgtaa.éiim
iodide and added to the above ammonivm salt. After the
‘addition of the lodine was complete the solubtion wa.sk'
stirred for thirty minu‘g:esfmore,\ ‘The mixz was poured into
a dilube hydrochloric acid solution, which sébaratas the

(é *,5" -ai-iodo-é’-hyéroxy phenoxy) phenol as a black
masse A dilute solu’cion of sodium bisulﬁte was added to
TOWOVE any excess iodine, | The solution is ri'iltemd and
washed v;ti.’ch hot alcohcl as the di~lodo cempc;md is not
soluble, while the 4«(4’-hydraxy phenoxy) phanol is.
Atteﬂp‘ca to obtain the product o’cher than 'blaclc failed
although the analysis checks with the calculated ‘amount
for iodine, The yield }i‘s,tw'o gramg and the melﬁfmg point
of the 4~(3?,5”~dl-lodo=4?=hydroxy phenoxy) phenol is
240°%, #:iﬁh 13.Bera't‘:’i.on of iodins.
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Analygisz

Caleulateﬂ percent .of iadine (fo" G;gﬁgﬂalaggmolecular
Weight of éaé) = 55.94%

1) Found 55.01%

Wéight,of Cehar CRCIR AR A e L S .188

Std. AghQs Spl*n.us‘ed, (1 cacy . +00635 g 03? I“f)"* - e '3.6,{23 |

Wﬁ;féf:IQ&ine in samplé‘“a &)%'* b N -‘w'—fgve . ,1034

Pérqent;af';adina In sample = = = = = . o o - aké/sszﬁlﬁ

2) Found 54,889 |

Weignx of samnle Smm e s H e A e e L1348

Sud. Agzm;, ‘sol’n uaed (1 Cola .99655 g. of x}- e-‘{-z 11.65

Wt. of Todine in sampla Rl R T L - - w'*fév L0739

Percent of Iocdine in sample ﬁ ﬁ=W -k w W ow e = 54,889
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PREPARATION OF
4=4®=(3* 5% <DT-I0N0)~BISOXY ACETIC ACID DIPHENYL ETHER
4ms? (3" ,5%=DI~IODO) DIHYDROXY DIPHENYL ETEER
and CHLORO ACETIC ACID

I '

o OO g o
COOE § |

Prdceﬁure H

- Two grams of 4-4.%"-»(5’ 5'~c15.~3.od0) dﬂzydroxy cli-l
phenyl ether were mﬁ.Yecl wii-h one gram oi' chlo:c'o ace’bic
acid. To ‘bhis was added & strong; solutim of sn&mm |
fhyaroyz.&e‘ , Af‘cer the maeﬁioa whiah is swwtaneoua had
subsided the miy’cure is hea ed foz* fii‘teen mlnutus.. : ’rhe
,ml-{ is diluted wi"h 'szatez' and the aodium salt of bhe di~
iodo eompqqnd éoes no‘i; »gc_in soluti_m_u ‘:;‘ha ‘pmc::.pitate
1s made acld gndk:_filtevra@,  The yield L w&é' about '1‘;55':?:‘&);::-&3;13
of a dark brom éomnovnd. ' The meltfmg péinﬁ of
4..&’,.(5’ 5‘~di~iodo)—bn.s~oxy ac.etic acid diphenyl ether
was a‘bove 285°C, al’ahough iodine is 1ibemted ai:- 2J0°C.
}Analvsis‘
Acal{enlated, porcent of Iodine (for C 16H120,15 § molecular

 welght = 570) = 43.35%

1) Found 42.95%
"Wleight Of SamMPle = = = = = = & = « w = = = = = L1280
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Stds AglNOs 801°n used (1 €sce 400635 go Of I) = = 8,67
,.Weiight of :'Eoc’lim“m ‘sam"pla e s e e e e W o - ';;.‘QESG
‘Percent of Iodine in sample « = « = = = @ = = = = 42.,95%
2) Found 43,01%

Waight of sample = - = “EE e = 41456
Std, AgN% solin useﬁ {as abcve} -  -.-» o - - . 10,01
Wolght of Iodine in aample R +0636
?er*cant of Todine in sa:npie - - - - - - - «- - 43.01%
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PREPARATTON OF
4~4* = (3°5” <DT-TODO)~BIS=0XY ACETIC DIPHENY], ETHER
Lrom

4<4°~BIS-OXY ACRTIC ACID DIPHENYL ETHER and NITROGEN TODIDE

COOH A cooa (}OGH ~ GOOE
}Broeeclure:

Three grams of 4—;4’3—133.3433;;9{9.95‘{310 aéﬁ.@ diz}hsnyl
other idq:&.saolved 1in thirty £ive ¢,c, of ammondn
hydroxide. ,@Q this iswa‘,dldéé. thirty seven cc. of 041N
sniu’;iion of iodine in potassium iodide, This solution is
stirred during the aéidiﬁieﬁ of tha lodine and one half
hour longer t‘o 'complebﬁ;e* the kreac;iv;ioz;, 'Eiie mix ig ‘pmzrad
‘in ice and dilute hydrochloric acid, and the product
separates out as a dark brown mass, A dilute solution of
sodium hisulfite 1is added o remove the excess iodine.
The mizbure is then filtored and washed with water, The
melting point of the impure product is 110°C, As the
di-‘-iddo‘prcdué’c 1s not soluble in hob ethyl alcohol, and
the 4=4’«dleoxy acetic ac*d diphenyl ether :‘m, this gava
~a method to remove any unreacked starting prcducts. The
precipita’ge wag refluxed with ethyl alcohol and filtered
while hot. The di-iocdo compound became iig:htez* in color.
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“*Js'hej maiting point of the compound wasg above 285°% .,

E.ﬁ,jb,étatiﬁg {odine at 250°C,

| ‘Ané;i{qréia? |

,Calculate& pereenﬁ af‘ Iadine (for C1eH3e07Ig j molecular
weight = 570) 45.35%

1) Fonnﬁ. 43.63.%

we:zghe of sample f e me e s m e ... 1545

-sm. Ag;m‘es sol’n uaed (1 e.a. .00635 g.' ai‘ I)v- 1{3.60

Welght of Todtne in eampla ARt .oavé

‘:~fFex*cant nf‘ Ioc‘l.‘me '- - o = - -:.-‘ - - dS.Gl%



PREPARATION OF
4w (3" 5% ~DI-I0DO0=4? ~HYDROXY PHENOXY) PHENOXY AGETIC ACID
. from
4-(3" ,5° “DI~TODO-4* EYDROXY PHENOXY) PHENOL and CHLORACETIC AGID

HO Q-‘-op OH ————> HO O-o— ' ecﬁ,s
Prece&urea

Two grams of 4-(a*,5’~di~ioﬁo-4‘-hydraxy‘ﬁhenoxy)
phenol were reacted with one half gram-of c¢hloro acetic |
acid and a:ébncentraﬁéd goditm hy&roxide»aolutién. The
mixture was heated for‘oné hour on the water bath and then
poured into ice and”ailuté'hvdroéhloric scid which separates
out a brownish crystallina MASS o 4-(8’5“~di—£oﬁo-d -
hfﬁ"oty phenoxy) phcnoxy ac&tic acid was exceedingly difw
ficuls o purify’ gs it is very insoluble in most of the
ordinary golvents, Making the soaium.sait’of}this ai~i6do
compound, boiling wiﬁh charcoal and acidifying with hydro=
chloric acid‘géye a cémpound ﬁhigh analyzed sﬁtigfacﬁorily;
The melting polnt of the product was above 250°C,, although
iodine is liberated at 250°C. As this is supposed to be
the same product as that formed by iodination of 4=(4%~
hydroxy vhenoxy) phemol, a mixed melting polnt was médeg
The melting poiﬁtvof“the mixtu?e waS'unaeprégse&,’thgreby
indicabing that the compounds were ildentiecal, |



Analysis:

o8

Caloulated percent for lodine (for CyuHzo0sls  molecular
‘welght = 518) = 49.60%

*1)7Foﬁn&m48.9%

B’cd, Agﬂca aal’n usad (1 a.a.

n00635

: 'Pament of Iadine
2) Faunﬁ.49.15%

- oamowm e G e

Wolght of sample ~ = = - = = = -

| ‘siﬁdgAgm)a sfal“n uae& (a8 above)

Wﬁighﬁ of Ioﬁine”—'--a ; -

Percent of Iodine

-

g

" 

-

:01423
10.95
'99695

fégogﬁ%

-
g9

«0603
49,13%
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- PREPARATION OF
4=(3® ,5°=DI=I0D0~4’ =HYDROXY PHENOXY) PHENOXY ACETIC ACID
from

4= (4*-HYDROXY PHENOXY) PHENOXY ACETIC ACID and TODINE

, | I
HO Q = O(EHQ -—> HQQ w{Jew
’ - COOH T '

Procedurs?

). GC}:H,;
COOH

Three grams of 4=(4’-hydroxy phenoxy) phenoxy
acid were dlassolved in .amamm hydmxiam To this mig-
‘tura while ‘being mechanicaliy sbirred' .’Ls added six grams
of iodine dissolved in potassium iodide solution; The mix
is allowed to stir for one hour after bhe iodine golubiog
hag been added. The solution 1s then poured. into dilute
h;’fdfochléric acld eontaining cracked ices | Soddum blsule
fite is mdded to remove the excess lodine, The precipi-
tate that comes down is brownish black end formed a soluble
sodium salt, which was boiled with charcoal and reacidified.
The product thits formed wes light brown and gave an 1odine
‘test with concentrated sulfuric acid. As this brownish
'preci.pﬂ,tate wag not soluble in heptane it was washed thor=
"oughly with heptene to remove the unchanged 4—(4’-hydmxy
phenoxy) phenoxy acetic acid. The yield was only about
605, and the melting point was above 250°C, Analysis of
"th"e conmpound ‘shcws that it contalnsg two lodines.
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Analysiss

Calculated percent of Iodine )for GiuH;o0sls § molecular
weight = 512) = 49,60%

1) Fowd 48,752

:Weigm: of Semple memedrese e . L1657

Std. AgNO, Sél’h'asaﬂ (1,¢.6§‘ §06635 Be OFf I) = = ~‘12§71

.- = L0807

- 48,73%

3

AWeigﬁé of Iodine = = k‘;fﬂ e m o m s

Percent Of TOQINE = & w = = = = & o = = o = = =

$
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PREPARATION OF
424" -pIS=OXY ACETIC AGID DIPHENYL ETHER
from
 4-4’ -DIHYDROXY DIPHENYL ETHER and CHLOROAGETIC ACID

HO Oa-&-@ﬁﬁ - /OHQG",-OHQG?HQ

coon GOOH

Procedurst

' Five grams of 4-4?-dihydroxy diphenyl ether end
eleven grams of ‘chloroacebis aéiarlfivéré'meltad f_ téééther.
To this was added a concentrated “ ‘splu{:im of sodium hydroxs=
ide., The reactlion is spontaneous and evolvos fzﬁzmh ‘hoeat,
After the addition of sodium hydroxide is csém;;léﬁe the
mixture 1s diluted with waber and boiled for ben to
f’iffeen minutes, The solution is acldified, filtered and
washed thoroughly with water. The product comes out as
vhite flakes which turn brom upon drying. The compound
can be 'pﬁrified from heptene, end benzene and comes out
as snowy white flakes, The yield is seventy f£ive percent
of the théoretiéa}.-’alnd'the"’inélﬁing"péint ‘of the pure
compound is 188°C.
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PREPARATION OF
4=-(4” ~HYDROXY PHENOXY) PHENOXY ACETIC AGID
from
4= (4*~HYDROXY PHENOXY) PHENOL and CHLOROACETIC ACID

' B N | | —/ COoH

Procedurey

Five grams of 4~(4’ -hydroxy phenoxy) phencl wers
melte& m.m ’chree grams af mono chloro acetle acmd. To -
'bhis melt was added two grams of saﬁim_hydrmiﬁg m jusﬁ
enéﬁgh mter' to'ﬁisaolw}‘e its The ';zieaet‘.ﬁ.bn' is ‘agdzi{:ane’cus
and ears should be taken uot o add the sodiun hydroxide
‘soiutixm i:ao rapiﬂly. Ai‘tar the initial reaetion had
10 c.c. of water was acmeci and the solution heated for
‘fifteen minutes, The solubion was then poured Into ice
: and dilute hydrochlaria acid,  4={4’-Hydroxy phenoxy)
,phenoxy aca’cic aoid ia precipitahed as a whita selid.
It is then dried on a plate and r'epux'ified from heptane,
'rhe pr'oauct comes out white and melts sharply ab 14'7"(}. ~

J—he yleld was seven‘cy percent of the theoreticals
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PREPARATION OF
4~VETHOXY DIPHENYL ETHER
£rom
4=-BROMO ANISOLE and POTASSIUM PHEWOILATE

CHg0 Br ¥ KOO _— Q 0= O 0CH,

Proceduret |

‘To sixty seven grems (slight excess) of phenol
‘add £ifty grams of g0lid potagsium hyamxmé, f wi’thmb
a raflux cendsnser heat this mﬁ.xtwe to 185%C, cn an o1l
‘bath, . stirring freqmrtly, to drﬂ;ve off the water. Keop
;i:he substance at 18‘“’6,. for ten m...nu’ﬁes anﬁ %her a’ilcm 1t
‘, ﬁo eool to 145"3. an& add 122 grams of 4~bromo anisole end
" ccppex* catalyst. Thﬁn heat the mix‘bure ais 19'0"0... fer one
hour. Ai‘m‘:er one hcux‘ continue heating at 2143"(3.; foz:* an=
“other hour. - Pour the mixture into five hundm@ €y OF
‘water and add three hundred .cs of chloroform, Stir the
mixture ;iqell ‘and ‘séparate the chloroform la&er Which con=
-talins the z'met};oxy ,p;?bducfs, - 8hake the aqueei;s»‘pdrﬁidxi aéain
with more. cm.crbfom ana separate as befox'*é;' ’ Tiie- chloxro~
.'fbrm- was ‘distilled off and the -feznainiﬁg*oil-ﬂisﬁille& in
gacuum, -That portion distilling bewéen -150° ‘and“‘l%”(}_. E
was collec{:ed.' ' The product is avvpalé yellow liquid whose
boiling point is 176%. at 20 mm, of pressure. The yleld
was fifty three percent of the theoretical,
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PREPARATION OF
4-HYDROXY DIPHENYL ETHER
from
4«METHOXY DIPHENYTL ETHER

Procedurey
seventeen g:cams Gf almni.nm ch‘loride was ad&ec’i

‘in small pertions ’co twenty ﬁve gmms af 4~me’chexy ﬁiu
phenyl e‘aher. . 'm'm mixt;ux*e 'ﬁzas shaken & fter each a&dition
with aec:asianal warmmg in an oﬁ.l. hath whieh waa never
,‘over 110"0; ‘untn disanlvem | 'rhis was, aantimze& until all
the alwainmn ahlaride was added. : The mixture was -bhen
heated fer thirty ms.nu’ces in an 03.1 bath, 'che %emnerature
being kap’a a‘b 120° ﬁo 150“"{3. Two gx‘ams of’ alminmn ahlorme
was t;hen added and shakan into scluﬁ:ion ag before.. 'I.‘ha
mix Waa than heated anether thirty minutaa between 140"
and 150“0.. ‘The mix waa ﬁh&n conled, powdereﬁ, anc‘i addaﬁ
te faux' hundred e,c. of wa-bax* comai.rning a mall amoun‘b

rﬁ' hydrochlorﬂ.& acic‘i.. Af‘ber this additian {:he :rﬁ.x‘aure
was a:!.lm:eé. bo stand for twenty minutas wz.th c:ccasional
sﬁﬂ.rrizag.\ A 1ithle chlorafem was then add.e& ’bo disaolved
bhe oila.‘ !{'he chloroform layer weas aeparateé ana the

other fracticn was h&ken with another particm of chlorofom.
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The chloroform mixture wes twice treated with five per-
cent sadimn hydroxide solution to remove the 4*hydr6xy :
diphenyl ether, This portion was bhen removed and
aeidii‘ied,, The hydroxy product which separa’ces is i.han
?red*’ sgolved in chlarefam and the chloroform is recovemd}
'by distillation. Ths hyélz'oxy prcduct ia-ds atilled in
vacuum, Thet f‘rae‘ai.on which distills between the "sam-
,peraturea of 180% and 01:3"0. is eollsate&., The boiling
point of the pure 4~hydr9:ry &iphenyl ether ia 195"&.
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PREPARATION OF
4~(4"~I0DO PRENOXY) PHENOXY ACETIC ACID |
4w (4’=I0D0 PHENOXY) PHENOL and CHL.OROACETIC ACID
M METHOD I

I y=0- Ocﬁ —>1 Q 0= Q OCHgCOOH

.?:daedurefa
To, imo gxoama of 4= (4 mélo phenoxy) nheml ‘bhsre

 waa adaaﬁ one gram of chzoroacatia aeid. To this mixture
; 5trmg mdim hy‘&roxma aolutian was acic}eci. An :’an :
{stantsa.neeus reaction aecurs, and the mixture 1s then |
heated for fifteen mimztes tc\ ingure compiete reachion.
Tha mixbura is t;hen riltered to remove the aodimn sal‘a
.c:»f 4-{4’ -ibda phenoxy) phanuxy aaetia ac&tia aaiﬂ from; 1
v’the sﬁ:artine; material as ‘ﬁhe soé.iwn sali: cvf 4-(4’-10&&
‘.phenoxy) ph@nol is sel'ublea 'Bh:ts precipitat;e which is«'
"wh:!.te :T.s ma&a &aw wiﬁh tiilute hyax*ochloric acia, ‘l‘he
4~(4' -10&6 phenoxy) phencmy acetﬁ.c aeld is purifiea frmn
® ethyl alochol a.nd begtns o shrink ab 200°C, and finelly
melts atz 30&"6. A mixed mel‘aing point of th:ls ccmpounﬁ
,wiﬁh ‘chat prepared from diz'ect 1odination of 4-phenoxy .
phenoxy me aeiﬁ shcwed no. depression,, thus proving

Athat the two aampounds ara identicalo
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Analysis:

Celculated percent of Iodine (for C1aHy10414 } molecular
weight = 370) = 34,828

1) Pound 5¢.12%

wé»ighfs Of §Ample = = = = = = @ = = & & = &= o == 1550

St AgNO, sol*n used (1 ¢ c.c. 00835 ga OF I)= = 7al5

Weight of Iodine in sample T Y.

’Percent of Iadine in aamnla LI B R B N R T R 54;12%
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PREPARATION OF
4-(4=10D0. PEENOXY) PHENOXY ACETIC ACID

from
| 4-PHEROXY PHENOXY ACETIC ACID end IODINE MONOCHLORIDE
MBTHOD II
| & A COOH ‘COOH

fwacedwet :

’ Dissolve three grams of énphmaxy phencxy aee‘a‘a
aaiﬁ in ten .Ce o.f.‘ glacial aceﬁie acidy To this ia then
slowly a&ded 3.:5‘7 grams of s.odine monochlarids aissclva& |
in a smll ‘amoubt of acetic acm. The salution is z’aflnxed
fcr ﬁhma hcux's on & mtar hath afber v:hiah it is poured
iz;‘co emcked_ ico, - A“i&i;uﬁg golui:ion_bﬁ’ sodium bisulfite
is a&ded' %0 rméve ‘any excess lodine, end the mixture is
“f‘iiﬁ‘ere'ﬁg ‘4a(4i"'4x¢do pheno*j) pheﬁoxy acetlc acid can be
puriﬂed ‘by recrys‘callization from heptene, giving a
cmnpaunﬁ which meli:s above 250"0, A ‘mixed melting peim:
made uaing the above wmpound. with the ibéa prcduct obtained
from 4=(4’~1odo phenoxy) phenol, gave no depression thus
indicating thet the two compounds are the same,



EXPERIMENTAL
SERIES IV

4~PEENOXY PHENYL ACETIC ACTD DERIVATIVES
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CBERIES IV
4~FEENCXY PHENYL ACDTIC ACID SERIES
- SYNTHESIS OF

5O ..e..- O%am

T N
‘bng’aj,-.g oy ———>
xo@, CHON #+ 2HOH ——> WO0g srgtton

\ Recmctian ,
> Gﬂacooﬁ — s g

OHLON

NH#QGHQGO&I& 4 HOH — MO QQE;GOOE
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1

7
COCH

CO0H

7
COCH

4o
COCH . .
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PREPARATION OF
BENZYL GYANIDE
from |
BENZYL CHLORIDE and SODIUM CYANIDE

Q CHp-C1 + NaON —>

Procedurse®”t
In a five liter round-bottom fs'.asma, fitted with

a stopper holding 2 reflux crm&enssar and aeparatow fmnel,

are piacaﬁ fiva hundrea grams of pwﬂarea so&iwn c:yanﬁ.de
and 450 c,m of mtev. The mi:a:tureﬁ.s warmea on a wa.ter
"ba{:h in order to dlssolve most of the sodium cyanﬁ.&e, and
, *hhen 1006 grems cf hzmzyl chloride mixeﬁ with 10(30 grams
of 959’ athyl aleahal is yan through the sépa:ratcry funnel
dn the couz'se of on,e-ha.lf *i;a three Cmarters of an hour.
,‘Tha mixture is haated unaer a. reflux condenaef on the
g sf:eam bath for four hours, cooled and fil‘aereﬁ with suction
to remmre maat of the soaimn chlorme. It 15 well tm wash |
the filtered sali: wi’c}a a amall portion of alechol in
‘or&er to ramava ﬁny benzyl cyanide which may;hﬁva‘ been
mechanically held, |

The flask is now fitted with a condenser, end a8
muéh_a.lccnom as possible is distilled off on the steam
‘bathe The residusl liquid is eaeied,' filtered if :iecessary
é.n_‘d itha iayer of bengyl cyanide is now placed in a
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Claisen flask and distilled uvnder reduced pressure, the
weter coming over first, and finally the benzyl cyanide,
it :S.a advantegeous 0 use & fractionating aolum or,
be%tex*ss’cij.l,; a Claisen flask with .a_modifﬁ.éd side arm
whiah gives‘ the seme offect as a fractionating colzmm;
The material 1s collec ted ab 120° to 135°C, and the
yield 1s 740 to 830 grems.
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PREPARATION OF
4~¥ITRO BENZYL CYANIDE
from
BENZYL CYANIDE end NITRIC ACID

O QH,;-GI? . - > Neg O GHQ"C'I"W

Procedure®”;
 Ina 2 lter round bottom flask, £itted with a
stopper hélding a dropping funnel and & mechanical s tirrer,

is placed & mixture of 275 c.c. of concentrated sulfuric
aci&(é.g e, SPegTe 1 1.8) and aoncanhraiseé. nitric aeid (4.3 ma
'5}?&‘83;’- 1.4). This 1s cooled to 10°C. in a freazing miz-
ture ‘and 100 grams‘ of benzyl eyanide 13 run in slwwly at
such a ra’aa ths.t the tempemture is about :LG"G. and. a«:es

not emaea 20°C, After all the benzyl cyanide has been
‘added, the ice bath 1s removed, the m:lxbure stirred for
emhour ’vand’kthen poured i;}.%b“ 1200 gra‘/ma‘ of lee. A pasty
mess slowly separatesj more than half of this mass 18 4='
‘nitro benzyl cyanide, the other zonstituents béingf'b‘-;-nitm |
benzyl cyanide and a variable amount of an '011 which re=
‘ais‘bs hydmlya:mg apparently no dinitro campcunas are form=
‘ed.y ha mss 18 filtered cm a ateam funnel and diasolxred
inﬁsoc ¢.Co Of boiling 95% aleohols On cooling 4-nitro
benzyl ejanﬁ.&a‘h:*ystallizesr‘g the mother 1iquid, on distile
lahion, glve an impure alcohol which v,an ba usea for the
next mm. Recrystanization from 550 c..c. oi’ 80% e.lcohol
yﬁ.em 70 to '75 gmma of produah whieh melta at 115“ to 116°C,
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PREPARATION OF -
4=NITRO PHENYL ACETIC ACID
from:
4-NITRO BENZYI, CYANIDE by HYDROLYSIS

N0q chn-.m o ;m\/\ | >cn,;4maﬁ
TN/ HE N/

Proceduret

Ztn a. 1 111:93:- x*oxmd ‘bottom flmsk 13 plaaeﬂ 1()0 grams
of 4-n3.tro banzzrl c;yan:me. A solution ef 500 e.c. af.’ cone
centrateé. sulﬂmic aaid in ‘280 c.é. oi‘ watex* is prepared
‘and twc-‘shirds of th:la selution 13 pamre& cmi:o the 4~nitro
benzyl cyanide.' The mixbure is shaken weﬁll, unt:ll the
‘solid is all moistened wii;b. tha am.m Any aalia ma’ater
vadhering to the walla af the vesael 13 now washea down into
‘the 14quid with the remainder of the acid; i:ha flask ia
'attqched. to a reflux eonﬁenser end set without shaking
over a 10 centimeter hole in a 1arge sheei; oi‘ as’bes’cma board
whicn. rests on a tripad.. and heated mtil the mixtura
bcils. The boiling 1s eontinued for i‘ifteen mnutes.

The reaction mixmme, whieh new beeomes ra‘cher
dark 15 distilled v:ith an equal volmua of ccldwater anci
cooled o 0°0. or 'belcew. kThe soluticn is filtered ‘the
‘praeipitate is washed saveral times with ice water and
diasolved in 1600 c.c. of boiling water. 'Ehis golution
18 filtered as rapidly as possible through a :!.arge folded.
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‘filter, preferably wiﬁh & steam i‘tmnal. In splte of all
px'eeautions > howevar, sone salid usually aepamﬁes cm the
fﬂ.lter, 'l‘hia mush be redwso:tveti in a minimum quanfsﬁ.ty nf
‘bo‘rz.ing watez* and this final solution filtered into the
same selution. The 4=nitro ‘phenyl acetic acld separates
:‘Ln long, pale yeilow needles, which melt at 151%=152°C,
Whe yield is 103 to 106 grams.
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PREPARATION OF
4=-AMINO PHENYL ACETIC ACID
from
4<NITRO PHENYL ACETIC ACID by REDUCTION with HYDROGEN

NOg Qcﬁacew — > NHg QGKECGGK

Procedures

Dissolve thirteen grams of 4-nltro phenyl acetic
acid in about one Immdred and fifty c.c. of éa’léohbis th
1s best to heat the solubion ‘ba bciling despite 'bhe fac‘b
,hhat the nitx*o pm&uat is very solu‘ble in alcoha&. | The
sclutign is then placed in the reducing .machine with about
one-half gram of Rane?y?s ‘catalyst added, The px*océsa 6f
reductlion beging at once., During the reaction i:hix*teen
‘pounds of hydrogen ware a’bsor‘bed. After the reaetion heat
the solﬁi:ion to boiling and filter from tlm catalyst while
the solution :ls still w‘am. The amino proﬁuc‘a prezipitates

out without dilu‘cicn with v:at ors If hhe reduc’cion is com-
plete further purificai;ion is mneeasgary. The maglting
point of the product is 199° to 200°. The yleld is nine
‘grems which is 62,7% of the theoreticals



118

PREPARATION OF
4=AMINO PHENYL, ACETIC ACID
 from
4<NITRO PHENYL ACETIC AGID by REDUCTION with HYDROGEN SULFIDE

) CHg000R ———> xmgQ CHoC00R
Procedure®” s

A 1500 c.c, flask is fﬂ.t;tsd’with-ﬂzi'.i;‘v}ma-lialédf rubber

,'rstoz:per aarrying a glass tube Ywh’ieh_»eﬁd/s below the middle

of thé f}.aslc.ﬁ' 'Thé.~sa¢ond ‘hole is fitted with & common :glaés
‘stopeocks To the flask i'g; added 500"6.,3, ofsﬁ a&ﬁebus
*‘amén:za and 100 grems of v"'é-\-:-n:lﬁrq ‘phéns'lmétie“acia is now
slowly introduced, with shaking, The £lask is then placed
in an ice bath, and the .mixture saburated with hydrogen
sulfide, The isempera’sure being hald below 50"6.

The atoypez’ is remwed fmm *bhe reaeﬁion flaak and
the aclu’cion ei‘ amﬂniwn -é:-amino phenyl aae’sa‘ba gently |
"boiled under the ‘hood zmtiJ nearly all the excesa h‘ydrogen
sulﬁde and. ammonia have eacane&. The solutian ehanges
from a darka-orangeared to a pale yellcw. The depasite&
ksulfm' is :ﬂ’ilteraé off by suation, and. 40 c.e. oi’ glacial

ac.etics acid rapidly st:irx'e& into the hot filtrate. The
é-amﬁ.no phenyl aae‘bic acia which praeip&ta‘aaa welghs

69 to 70 grans, but is contaminated with a. amali amount
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of free sulfur, On. evapomting the mother llguid o small
valme, about five grams more can be obtained. The crude
’matérﬂ.al is recrystallized from fcmr liters of distﬁ.lled
.watex* about seventy gma of product being obhaﬁ.ne&

which melts at. 199° tc 200° O,
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PREPARATION OF
4+HYDROXY PHENYL ACETIC ACID
4-AMINO PHENYL ACETIC ACID

mﬁ;gﬁgcbcﬁ — >zHG\©€SH,;GGOE
o N Diazo | |

*Pr‘aaeamfa f

Tb.irty gmms of Mm..m phenyl meﬁie acm ame aﬁéed
“to. 75 e.e.. of wa%;ex' e.nd 45 Caty Of sahw:*ia miﬁ (sp.g:e.
'c:af 1.84),. The solnmcm m ‘warmed until mcsst all oi‘ the
,-pracipitate 18 in saluﬁﬂ.m. It is than csooled to 50“’6.
inan ica ba’bh ana then 100 grams of ice is a.d&esét. 'T.‘cs this
boala& mix them 13 added slowly a analed solution of 14
;grams of NaNGz in 36 mc. of water. The diazdnlum come -
;’pmm& should ge aomple‘ae m‘be aolution. Ef s after stmaing
,‘15 minuhes in an excass m‘: nitrcma acié., thera ramains
. an—y preeipif;atm, it ghould be removed by fin;ramon. 1f
‘Jthe aming cmnpamﬁ. has baem purifiad thoroughly there will
e no: remaﬂ.ning preaipitate, which 13 uaually wnchnaged
éu-nii:re phenyl acetic ecid end may be reduced to the amino
compound.

| The clear aoluticm is added slnwly to & boiling
solution of 5O c.a. of sulfuric acid (sp.gr. cf 3..8} and
106 CeCe OF watem It 1s advisable tc: add the solution K
slwly t.hrough a reflux aondanser, thus preventin@; a loss
ot waters If added slowly there should be no barry
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substances formed i:;'thé- solution, Allow bo continue boile
ing for ben minubes, after the addition of the diazonium
compound, |

 The solution containing the 4<hydroxy phenyl scetic
acid is allowed to cool and extracted with ether at least
three timess, The hydrox.y ccmpaund is aa aoluble in |
wa‘ber that iﬁ wim ncﬂa preeipitaw c:ut even slightl‘y on
cmnm,. ‘.l‘he ethez* is evapamma off en & water ‘bath end
ma.y 'be usec'i for ﬁhe next extx*aetiona. There remains in
-t::ne i‘lask a dark bromn, semi-oily mas. Pour into an
evapomtmg diah anzi allcm im at;and in tha O};en to remove
the remimng ether. 4-—H*ycimxy phenyl acetia acid sc:!.mi-»
fies and may be. purified frcm heptme. Tha malting pom’a
of the pnrifﬂ.erl eomymmd is 130"6}. It B-;as a ohamcterisbic
peneﬁrating edo:o. The yield is very geod, 85 to 90% of
the theoreticals
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PREPARATION OF
% 45,~DI-10D0=4~HYDROXY PHENYL ACETIC ACID
fron
A-HYDROXY PHENYL ACETIC ACID
I

Bt .cggcomi ——>HO <:> sﬁwcaoﬁ
I

‘Proceduret
| Halkte the smuonium salt of 4-hydroxy phenyl acetie
acid by dissolv&ng tan gx*ams of the prcdmu in ab 1east
‘ififi:y cgcm of conaeutmbeﬂ. a:mnanﬁ:tmx hydrcxldm '.Ef nac:essary
"'ten to f‘ifteen e.ca cf waﬁax' ma:y he added. ~ This solut;‘lcn
fis,s.tirred ’maelmnically and to it is added the calculated
amount of I, (83 grams) dissolved in potassium iodide and
wator, Bost rosulbs were cbbained by adding the pobassium
10aids = Lodine solubion bhrough & dropping funmels

As 'c.he azmnon.:wm slat ma dark bmvm 1t 418 impossi‘ble
~‘ho soe the end point. However, after all the 1odina soi'u-
’aion ‘has been added, ’che stwving was contmued i‘or one
"!houm , The solutinn wag poured :I.ntc: ailute hyarochlorie
acid ana me., Lhe aiuie&o ccmponnd separaﬁes out at onee,
x,ﬁfizer :Y.’c has been acidified, a dﬁ.lu‘ae solution of sa&ium |
bi.sulfite is adde& to ranove any free 10&1119« ‘I’he unenanged
,4~hyaroxy phenyl acetic aeic’i and the :}.norgamie sal‘t;s az-e
vemoved on flltering ond washing with water.
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The 3,5+-di~lofo-4=hydroxy phenyl acebic ecid aamés'
out as a iight brom sollc, which fielts around 195% to
200°C. It may be purified from boiling water or heptanes

The pure product comea‘aux'whitefand‘méltS‘very'éhaﬁﬁky'

at 211°C. without eny loss of lodine.,
Anelysise

Galculated ?'of iodine (for OgHgOsIs j molecular waight

is 504.0 = 62.8

Wt.»ﬁf ﬂample - bl ? - - - - oo e - - e -

Std.‘ﬁgﬁos sslutidn use& (l o.ci".0127 g. of x)
Weight of 1o&ine in sample § ~ # ?f? ﬁ, 
»Peraant of Indins 1n aample - - - -

;2) Foua& 62.5?

,Jt. of sample o e e e
kStd¢ Agﬁos solution used (as above) #;5'§f
Wt. of idoine 1n sampla gL T TR

‘Percent of 1odine in sample - - «,{ -

]

L

-

hood

-

ey

5,80 ad:

',cvsse

:""' = 62 .4%

¥ 313‘25*ce;

1045
62‘5%
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| PREPARATION OF
4*(4’141??:‘3?3@ I?EEE{}X&’) PHENYL ACETIC ACID
| from
4~NITRO FLUOROBEWZENE and 4=-HYDROXY PEENYL ACETIC ACID

s o0 ymamonn oo

Procedure
Make the patassim sa}.t of 4&%&#&:*@%:3 ph’eziyl' acetic

‘\aciﬁ h},‘f ai ssalving i:welve grams . ai‘ the acici in ethyl alc@hm‘l,
To this add an alcahol:tfs aoiution ei‘ potassium hydmxi&e
~ ( contalning 18 gmma of pofaasim hydrcmide). Evapoz*ate
oft the alochol, The gebassim salt aettles out ina
barry mass ﬁnless the saluticn is evapom ecx cax efully, ,i
. To the pctassium sal’e @f the aci& is aa.aea 50 grams of: B
i{z:mnii:.zw::s fluercbenzepe (11 gmma exce«s). Vigomua reaction
tele es place at 145° 'i:o 3.50°c. | mw fla.als; 1s removed £rom
the 0:13. bath mhile the res. c’cion com:inuas. ‘rhe reaa‘aion
is &pparen‘aly complete ina fevr mﬂ.nutes.' However s the
produat is heated for oo mim;tes lon@ez* ab 140 t:o 145"0-

-"he ms.ss 13 ’chen a’beam éiisi:illed ‘ao Pomove an un=-
‘changed nitx'o fluova'benzene. There was reuwered abeub
12 ceca of which is nearly tﬁe theoretical {11.5 grams) »
The soluticn is tmn cooled and a&ded tc acld és.lute hydro-
‘chloric a.cm.. The produet aepax*atea out guzmnm " This is
washed ami allcwea to dry, aﬁ Whicn time .ﬁ: heccmes crystal=
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line. The yield was 60% of the theoretical.

\!'Thé compound was crystauizedfmm héptane s end
benzene, or a mixturebf‘. both, It is very scluble in
ot benzene ané falrly soluble in eold benzens. After dise
solving in benzene add to an equal volume of heptene. The
product comes out ag yellow crystals, The melting point
of this comgoxmc‘i is 3.1() %o 13.3."0. Gonﬁimmd purifieaﬁs.on
from the banzene-haptana snluﬁit:\ns gi:sres pale yellcw
:nr}rstals hﬂving a ﬁelting zve"nis of 128“6.
Analyaisz ,

Semple 1 = 2055 grams eCe Of cid used = 7,58
T of seid = 0,1N

Percent of nitrogen = 5,168
‘Semple 2 = 21942 grams ¢eCe Of BeCld used = 7gll

Percant of 'ni*arogeﬁ =5 o115

Caleulated theoretical percent of . Witrogen = 5&2%
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"PREPARATION OF
L (2*pTRO P:B:fwmm PHENYL AGETIC ACID
from
2+ (4*=NTTRO PHENOXY) PEENYL AGETIC ACID by REDUCTION

) CHoCOOH

K‘QQEO@W () CHsCOOH—NH, O =0m ¢

Procedure:

Digsolve five grems of the nitro product in sbout -
1200 6464 of elechol, Vierm the mmmma ﬁaéiiéé" in the
-swecial hydwgena icm machina P 'aslm, platinm as im& ca%:am '
’lys’c. The product saemi*zgly 1s very harcl ’m s:*a&mm Filtex*
to éemove ‘i;ha eataz.yst tha remai ns and pwr hhe fi.ltrate
“im:.o ico water.. ’Zl?he px*ouuct is naw purifﬂ.ad from mptane.
Tha :yie}.d of ‘the purd.fleci ‘product is ‘.'Lm?g amuﬁ& i‘orﬁy poYre
. aeat. Iis crystallizes cm’o es o white ymciyﬁ.kate; g".he melt=
ing poin‘b of the c&mpamd before pmificai:wn is about 11&5“0
"After purifying from heptane it is 158"0. ~
-&nalysist
;_Eample& -»-4.22.2 & CeCe Of 'aeld used = 2422 CuCe

| - ?3 ;.63% | 65? 'mﬂfﬁégeﬂ
Sazrple 2 r.js _2681 grems aca Of sedd uged = 2_‘."‘66 CeCe

w .zaaz

x = 6,55% of ﬁiﬁrogan

x =8

Oaleulated % of Nltrogen = 5,76%
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- PREPARATION OF
4o {4°=AYINO PEENOXY) PHENYL ACETIC ACID
from.
4 {47 HITRO PHENOXY) PEENYL ACETTIC ACID by REDUCTION

o o o= omg { ye0u(
COOH, . *== Nl COOH. N ‘

Proceduret
The emine ccmmur'& wes prepaved, 'ny reﬁw*ng tha

ni‘cro com;:ound. Two c‘Lff‘e”Qnt metbo&s were Lseﬁ.. One with
hy&rogen sulfidé anﬁ ﬁhe cther with :}a%'alﬁ*i;lc hydmg,en,
Dissolve &a(é*unibro pherwox:y) phenvl ace*'ic ac:‘m
by malcinu the amonimxl -Belb wihh ammonimu hywoxme.
'Se.i:urate ’cho compouna with h;ramgm sulfme, um,il the
eal cule.ted amowﬁ Qf inarease ..n weig;hﬁ has baen obtaineds
| ( ee i;he prcce&we cn :Page | | far details of h?aﬁ.s mé’ahod)«
"Boil to remove i:he axcesa hydmgan ew’lf':me ana amaniae o
"The dﬁ."’k cola:-ed eo}.ution beﬂcr»es pa‘¥e yenwz d,ue to the
pv'ecipitate oi‘ sulfur* Add more amonimn hyﬂmxide and
satumte wibh hydrogen aulfi&e ‘Bo insure wmpleﬁé reductiom
" Boil 0111; as abcve.
Filter, eool wi‘bh ice and aciciﬁ.fy with acetlc acld.
A ym‘low preeipitate foz'ms. Wash %:haroughly and dry. ‘The
rproduct is resrystallized frcm equal narts of banzené and

‘heptane. The melting point ‘of the eampaund 1s 15 $Ce snd
the yleld is only about 60% of the theore\tieal.;
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PREPARATION OF
4= (4% HYDROXY PNENOXY) PHENYL ACDTIC ACID
from
44 (4*<ANING PHENOXY) PHENYL ACETIC ACID

WH, Q-.o- QCH;QCOGI{-% Ho Q “0m Q CHLCO0H

P:c*ocedu:c*e $

Stir 5 ‘groms of pawdered 4~(4*~amina phenoxy) phenyl
,a,cemc acid :S.nim a m.::tura of 15 c.c, ot’ concen brated sul-
furic acid and 26 CeCa OF wator, The solution is cooled o
0°, and erushed ice (about 50 grams) 1s also added to the
'sclution, Slcfvly 2dd ta Lnia somﬁion an aqueoys solution
rof 1.8 grams o; acd.wm ni.‘umta. .!yllwlhhis to stand for
15 mimtes, ‘but stir continuously. ‘hen add the cold diazo
préducﬁ ¥ in sma?.’l quantities ,' t:eough’a ref?.ux condenser, to
a boiling soluhion of 60 CeCo of concentrated sulfuric. aam
and 100 ¢.ca of Water, Slow bo:&ling and slow addition of
thé eigzd_prpriuct_is neqassm for the success of this re=
,actﬁ.oﬁ,,f gﬁom; twenby minm;eé bémg ratmimd for ;‘thiis sbep
of the production, Tha soflu"ibn ghould be ‘coéle'a by pouring
into a ¢old beakex* which :‘La placad in a sazmd. ica ’hath.
:Saveral grams oi‘ ice may be added t.o the solu‘sﬁon 1tself,
The solubion is then firltgrfed‘mshed thoroughly with water
to"remove‘ all thé éulfurio acids 4~(4’-Hydmxy phenoxy)
phenyl acetic aem is pux-ified ﬁ'rem heptane, melting; at
188°C ¢ The yield is only 50% of the theorem.eam,
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PREPARATION OF
4=(5*,5" ~DI~I0D0=4*~IYDROXY PHENOXY) PHENYL ACETIC ACID
fron
4m (4 ~AYDROXY PHENOXY) PHENYL ACEPIC ACID
I

9 ‘ ) I | v : o

‘Procedures

"Two 'grams”of 43{4’:-]:13&6:;9' phénbxy)\ phenyl acetic
'acic’i were diasclved in t:wenty five c.e. of anmmnim hvdrax«-
In.ﬁe’. o ¥ o this solution was added with coms’can'b atim'ing,
the calculatad amount of & normal eclution of lodine in |
pot&sa’imfi 1odide. After the'additﬂ;on of ﬁz‘.odine"is:écmplete
the solution is- acidified with hydrochloric acld, vrocliple
tating the 4= (3°,5 -ﬁi~3.odc~4' «hydroxy phenoxy) phenyl
acetlc acld as a dark brown aubsta.nce. ‘Heptane proved Lo
be the best solvent for the nurifﬁ.eatﬁ.on of this - d.i- odo
compound., The sodium salt of 4=(3* 5’~di~iodo-—4’-hydrexy
phenoxy) »phényl’ acet;‘v.c; acid 1s vary spluble'iu weter and
may'aléé be used as a means of purification, The ccmﬁaound
decomposed at 220°C. liberating lodine, o |
Analysiss |
Calculated percent of icdine (for CyaHye0,Ip 3 moleculsr
velght is 496) =iv51§26% - -



1) Found 50.81%

W@gﬁffi&m@le - - e ﬂ. w‘s'

«Std. A@m@ solublon use& (1 CCo
Wt. of Imine in sam.:zle -
,?ez_:»cent of :;iodine insample -
2) Found 50,728

,‘ﬁiﬁi’.’ 'of sample S e e e e o

8tds AgOs solution used (‘1 L
;&’It, of Iodine in samp:i.e - - e

vPement of Iadlne ln Sa*{zpl@ “ o

-

o
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wwgmuu

.1453 grams

066635@0 Ig) = 11, 62 GQGOI

?'ﬁ*'f&n‘

- e o

ii-dvnuutﬁ

wp-unw';

e e wlé

- .3(3’»?3'7 Se
50.81%

s ¢1694 grams
..60655@* I@) = 15.52 CeCa

L .08{19 8-

| OO&’?Q%
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EXPERIMENTAL

4~PHENOXY PHENYL GLYCINE SERIES.
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SERIEG V

PHENOXY PHENYL GLYCINE SERIES
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PREPARATION OF
4° -NETHOXY~-4=-NITRO DIPHENYL ETHER
from
4~HYDROXY ANTSOLE and 4<NTTRO FLUOROBENZENE

CHa0 .eﬂ + F.nog—eeﬁaa.-o.;

Procedure:

4* ~mchcxy~4‘-na.era' diphenyl ether has been pvavious»
1~y prenared by Oesterlin®® and also by Brewster and
Chogui11%®,

Melt 0.2 mole of 4-hydroxy enlsole with the cale
culated amount of potassium hy&roﬁcme (11.2 grams), Heat
to a temperature of 120°C, and keep this temperg;ture for
ten minutes. Cool to 100°C, and add forty grams of nitro
fluorcbenzene (12 grams éxcass); Raige thé» témpefatura
of the oll ,batk_i to 150"6; when the x'eaci;im takes place
sponstaneously, After allowing the reaction %o subside,
heat to 140°C, and ‘keapi: at this témppraﬁuis for twenty
minutes, Steam distill to remove the excess nitfm filuoro=-
benzene. The s::mtﬂ.on 1s allowed to cool and is filtered
and washed .thbrbugkﬂy to remove the unchanged monomethyl
ether of hyﬂroquincna. The pre&uc‘c. 1s then recrystlliged
from alcohol. Heptane is also very satisfactory for purl=
flcation. The compound comes out as yellow glistening
flakea, mel‘ting at 1119, | The yield is é‘bout 80%.
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PREPARATION OF
4-(4”-NTTRO PHENOXY) PHENOL
from
4=(4°~NITRO PEENOXY) ANISOLE

Gﬁmﬁ O"-ﬁ@-’- \H0g —> HOQ ~G‘\/"“““’> N0
T . B g . ‘,k\k‘m.‘lﬂ', 3

A1Cl,
‘ I’mee&ura 2

Take tweni;y grama of 4~(é’-n1tro phenexy) ani sole
and mix; ﬁhorwghly wi‘bh twneby grams of anhgdroua almninum
chlorida. *I!he reaation '&egins a.i; once wiﬁh miah evolution ‘
'-of.‘ HOls The mix is plaaad on en oil bath and heated slowly
%;o 120”0. | I:f 'bhe hemamme is anewe& to go sbove 120°O'.
&ecompesition usually takea plaae. Cantinue heatmg at
,115“’0. to 120"0. fex' 45 tcf 69 minutea.
| Ad& 150 CeCe af wa’cex' wiﬁh ‘sone HOL in it to the
mlx, and shake thoraugmm ,’"he so}.uﬁion becmas quite
hot, .Filﬁex* e.nd wash thoroughly.

'.t}ake uy the preeipibate with diluﬁe soﬁ.ium hydroxu
ida and filter to mmc:va *bha unchanged meﬁhoxy pmduct.

-A saaond extractian wi‘ah hei: dilui:e sodﬂ.mn hydmxide 801ue=
*hicm, emsmcted hydroxy compound. The scslu‘aion :f.s then
poured into dilute hydrochlorw ac.id solutien.‘ The com
’pwna. separabes ou'c a’c on.ca.l One recrystallimtion frem
water gave a mel’hing point» of 160 to 165"’0. . Gampom&

ean be recrwatﬁlmzed from heptane, benzene, alcohol,

waber. Best: resu,lts werr;a obtained wi_fqh }:_xeptane._ Tha
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product comes out as white needles m«_alting at 168°C,
The yield was 75% of the thooretical,
Apalysist
Sampie 1.#_';219’1 grama‘
cece Of acld used = 9,53
N of acld used = 0,1N
% of nitrogen = 6.08% nitrogen
sample 2 = ,2420 grems
cuce of acld uééd = 10,45 c.cs
N of mcid used = 01N
% of nitrogen = 6,05%

Calculated theoretical % of nitrogen = 6506%
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PREPARATION OF
4= (47 NITRO PHENOXY)=2,G-DI~I0DO PHENOL
tren |
4={4?=NITRO PHENOXY) PHENOL

Procedures
Dissolva 5 gmmzs f A-(é’-nri*;x-a phanaxy) ‘phenol
:m 40 e.m of amomim hyﬂrcmida and & miztle éilu%:.e sod.’x.mn
hy&mxme solu’cian. The soﬁimn h-ydmxide soluti on ia
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