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INTRODUCTION

The phonol ssrics of compounds has shown marksd

' therapeutic astivity. Genorally there are two types of
phonols used as gomicldes and fungicides - {a) the very
soluble type such as tho rgsoreinols and (b) izhe lean
soluble type such as the phenylphonols and salisylies acid
and its dai'ivatzvaa. Alkylhhian of phonols usually Iine

- orsases gornicidal action as is shown in numercus patentss

Black, Shaw end %alker, J« Chames 500ep 272, 277, (1951)e

. Klarmenn, Gatyss and Shternov, J.5.C.Se, 53, 3397, (1031)s
- Johnson and H0dg0, JeAdCeSe, 35, 1014, (1023)e |
Jobnson end Lano, Jh0«3., 43, 548, (1521)s

E — o oo o - : -
A well known example is Sharpe and Dohme's patont on
imylmamimla\

A S A G o -0 A » - Lt

- Dohme, Cox and ¥illor, d 2840 -8«, % 1888, {1926 )»

: Various alliyl dsrivatives of salleylic acid have been
" propared for (1) theoir pemmialdal action, (2) their fungle

- oidal sotion, {3} their anclgesle end antipyrstis proporties
and {4) as food presaorvatives. Somo have beon patontode

v

- g AR . ” -
Brusoh, Celsy 50s PE21* = UuSa 2,022,185, (1936).

Vorozhtsov and Troschonko, Cshee 52, 70075, (1938)
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Kolloff and ago, J el el ‘3-, 60* %M' (1938)'

I‘-’igggm, La Foche & COey Celley 23; Plﬂl'ia.. Sulss 127,649,
L

Britton, Cehes 25, rsz494, UsSe 1,812,856, (1931)s
Eropps Celds, 19, P16165, UdSe 1,525,704, (1925).

———— - v oo
| Tho outat.mwung gormicldnl praparties of n—rmntﬂ.

‘(anphenylp&mnoli have boen demonstrated by Ca I‘n.l.lera In
addltion ho has shown that 1t 1s non=toxis e

— . .

C«. mr’ '!;t\ Iﬂﬁs & Eng& {}h@m-, E.i’ 946, (193@)15

slotta end Niold, in Gemany, have synthasized the
Z=phanyledecarboxylic aeid of phenol in their search for

Wy D

Slotta ond Nold, Cehes 32, 79070, (1938)e

Jr— ; .

& now food prossrvatives This work wae dons bacause esters
of p=hydroxy benzolc scid are used for presserving foode

-

Sobalitschita, C.ae, 28, 358365, 50865, (1934)e

.‘Ema considemtions led to the preparation of the
- Zephenyleb=ollyl salieylic scidse Thoy weres {1) o-zenol
itself 1s such an mctive bactericide, (2) sliyletlion of
gcexonol in the number 4 msitim incroases its permicidel
action and (3) salicylic acid and some of its dsrivatims



and hemologues heve valusble medicinal properticse It
was with the hops of combining the propertisa of the
aliylated o-xenols with those of salicylis acld that this
work was un&eitaimn. The teeﬁs foé mé badﬁeﬂa&dal and
funglotdal proportios of the Swphenyl-G-eliyl selicylis
acids and the tests for tho annlgesic propertiecs of thelir |
acotyl derivatives are to bo meds in the neer futurcs



HiSTORY

Salieylic sold was first prepsred by Piria in 1830
by oxidetion of salioylalduhyde with wolten potassium
hydroxides In 1843 Cahours proved that naturclly ocsurring
oil of wintergreen consisted almoat entirely of the methyl
estor of seiicylic mcide Salioylic sold wes noxt propared
by Gerland in 1853 from anthranilic seid by reaction with
nitrous acide _

in 1860 He Kolbe and Lautemonn prepared salicylio
gcld from phonol, sodiunm and carbonic scide It was Kolbe»
who first meognisad»that salicylic scid was a moncbasio
acid and ke slso dlscovered the famous Kolbe synthesis in
vhich earvon dloxide s passed over hot, dry sodium phonates

ONO. O-C-ONQ, COL
' ”° -igo® Jyo-2008
lo rise . :o‘ rise ('.OONo, CooH
per hour per hour

. agcording to CeHe Sluitor, the rosulting compound has the

' GeHe 5luiter, Vughte FoPe, 45, 3008~10, (1912)e

following structural configurstions

OH

¢ ~ONo
A W

(o]



The separation of hydroxy acids from phonols with sodium
bilcarbonate strongly supports this theorye. Meoently Silin
_end tioshchenslitaye heve shown that the mechanism of the

511in and Loshohonskeye, Cehes 53, 1306%, (1939).

Kolbs synthosis with () naphthol is much more complicated
_then with phenols | |

Re Schmidt discovored the conversion of sodium phenoe
6arbomas under pregsure at 120-130 dogreoa €. Into mono~-
sodiunm selioylote. It has beon showm, howevor, thet the
roerrangemont of the Clp group takes place at 140 degress
C.and not st 120-130 degrecs C.as Sohmidt thoughte This
is an izportant Lsctor In the commercial production of
saiieylie ecld, sinco a considorable amount of tho p~hydroxy
neld is formed i1f the maxinum prossure 1s not resched boefore
- the marmngemnt\ tolme placse Another comercisl method
of proparation was patentad by Fomillos. Thinm process cone

e pr—y

Pordlio, Cehe, 11, P17985eurit. 203,759, (1917)e

sisted of the olectrolytic axidation of eresols in csustic

" alkall solutions Foorystellisation fron hot wotor is i‘ﬁaﬁ

hore for purification. anothor mothod of purification used
commereislly by Everitt & Coe consistas of taiking the crude

 Everitt and Jockson, Cele, 1l, p22538=rite 105,615, (1517)e




sodiunm salicylate sclution, meking it faintly ecid and passing
it, vhile hot, over zinc and decolorising charcoal. Dore
acid is addod until the salicylic scid fs ocomplsetoly procie
pltateds It i3 then separated, washed and driede

There are many substituted hydroxy aclds offered on
the markzet for uso as antiseptics, gormicides, funglcides,
~ food preservatives _and disinfestants. ¥ost of those Tind
- thair greatest valus by virtus of f.hair mcmas;sd‘ iﬁsblum
bility over the hydroxy scidses Thé hydroxy acids are too
' ~sclub3.e_ in water and are uashad away from ths soureo cf
inféeti}on before they can react sdoquatoly on tho :!.nfem;ing
agants The oehydroxy asids‘ are gonerslly morp effective
sntissptics and funglcides than the p=hydroxy aclidse. For
food preservativos, howovor, the latter series of conpounds
posscsses the botter bactericidsl proportios.

4 produst repartesd to have entirheunntic and analpesis
properiios inm &i@pmpyl«&nmethyz salicylic acid which 1o
prepared sccording to the following zesctiom:

OH

NQOH t. oNa. C.OOH
cu3

cH-— -
HE~t - - CHe—H CH—d ‘[“
cHly c.u3 c:H3 c

’z‘his product is purified by resrystallization from banzonos
In Gonusry, Slctia end Hold; in an attenpt Lo prepare

v T Py AR ISP " - i -

Slotia end Nold, Cedes 32, 70075, (1938)

4 o -



2wphonyl-S~sartoxy phenol,; prapercd Sephonyle),6=dicarbaxy
. phenols .

O '::::5 CO0K Hoot coou

Thay finally sucosedod in proporing a-phanyl-ﬁ-owbm phenol
by the following synthesia:
¢

| A
Mkah M [ C Me0 Bleachin
. - 3
O Tesop %’_’ § o Powder
. T

) . ¢
. " QoNe, Ho
: tooH HBy CO0H

This was proparzd in the hope of obtaining o sulteble bacw

. tericide to be used as 8 food proservotive.

Te Britton, on iugust D, 1938, pstonted s method for

Britton, Cedss 32¢ P79257 = Uase 2,126,610, (1932).

- preparing hydroxy earboxylic acids aml phonols et the samo
timae In this rasction chlorobonzerns 15 hoated with sodium

carbonatse andsr PressultGe

OH

ONa. oH oH
Na CD; '
200~ ns‘t Mt
+ — +
:":H::r‘\""- Cop ’ ‘ CooH

fressove



In the commereial preparation of carbolie acid by
hydrolysis of chlorobenzons with podinn hydroxide at high
pressure considerable smounts of 2-hydroxybiphenyl end -
geliydroxybiphonyl wore formede In a search :‘or.naes for
- these coopounds and their derivatives, .M. Voroshtscy, Jre
-and A«Te Troschonko prepsred Sephoryl salieylis scid by

Voroghtsov and Troschonko, Cels, ;Sg. '?9073, (1038).

hesting 2-hydroxybipbenyl vith potassium enrbonate snd carw
bon dioxids under pressurce '

¢ ¢

‘ ¢
OH oH oW
K. CO . H*
mmos. O‘-w“ - COOH
1vo-130° C, y

5 houvs

Lw Clalsen found that by beating certain allyl athors

Claigsen, Dere, é&; 315766, (1912}4;

of phenols, such & Q< ~naphti:ol ether, to ahout 210 degreosn
C.thoat conplete etuversion to tho allyl phonol ook placo.

Q,H;—

O, H * . [
@ s 210°C, ’ @

10

Branched alkyl radioals are ofton attached to the benzene



‘——v‘ ; -

FieGerl and Habelson, JeA«C.S., f3, 1928, (1951)e

nucleus by addition of the alkyl bromide to potassium phenato
" snd rearrangement of the allyl group with & mixture of
glasial seetic and sulfuric acidse '

o%
O+ By CH (cu,)l O» OCH (cHy),

och (ety), AN
Hx504 OH
) —_— )
O - CH;QOUH - UQH(QH’)L

In & patent 2ssued to the RAslnous Froduets and
Chorleal Co«y sulfuric eeid 1s unsed ss a condensing cpent
for phenol with & noun-aromatic, mono-iydris slechol op

-

Brunson, GCshes 20, P5875%= U.5. 1,098,750, (1935)

-

A o

olefin containing 5«7 carbon atomse Croxall, Sown and Hiouve

-

LN

 Croxall, Sova and Nisuwland, J.A.C.S., 56, 2054, (1934)e

~ * il prosney




land oxtonded the applicstion of this resction to inoluds
propylene by using boron fluoride as @ catalysts Dclms, Cox

- e

Dolme, Cox snd HEller, J.4.0.3., 48, 1590, (1926).

and E!J.I.ar zntmmmed t-.;:a alkyl group into rasorcinol by
the following mothod: Fosorcinol was edded to s mixture
of enhydrouts gine c¢hloride and o fatty scid with stirring
and heating. The rosulting ketons was reduced by the
Clemmenson method to tho sllyl rosorcinole

In the aliylation of owxenol, Harris epd christiansen

oy

Herris ond Christionsen, Je Ame Phaime A850Ce, 23, 530mG o
(1932 )e

scylated o=xenol and resrranged the resulting compound by
7’ the Fries renrrangoment, vhich esploys sluninum ¢hlorids
as o aatalyst, end reducad the resulting ketones Ly the
mothod of Olermensone
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EXPERIZZENAL

LCETAT CwXBHOL  Elghty-{ive grems of o-xenol {(.5 mole)
- wore treated with 48 ml. of stetyl chloride {(0.67 mole) in
e 500 ml. Xjeldehl flagkze Ths rosctlon mixturs was sllowed
to stand for at least 12 hovrw with & drying tube (CaCls)
. &% tho mouth of the flaske Five mle of acatyl chlorids wore
added and the flask wes heated on the water bath for cne
houre Ths rsaction mixsture waa poured into a Leabsr of
- gold watar ﬁith vigoroug siirringe. Thoe zcstyleowzsucl was
£iltered off with muction, washed with watsr and sllowed
to dry for one dey on & paper towels It was orushed in a
r&orhar and allowed b2 stapsd el logat anothor hnlf day on
2 ¢losn pepar tovels The yield wes 867 of thooroticale

)

¢
//o
o //° OQ'—CH.S ‘
+ CHt-¢l —_— + HUI

PROPIONYI=0=XEHOL  Bighty~five grams of o-xenol (0.5 mole)

wara trontad with 32 zle. of proplonyl oklordds (D48 mols)
in a £00 ml. Kjoldabl Llaske The reactlon mixturs wos

- allowad to stand for ab lopalk 32 hours with o drying tube
{catls ) at the mouth of tho flaoske Piw mle of proplonyl
chloride wers added and tho flasiz was beatod on 8 wator
bath for ons hour. Tho resction mizbure was scolod aond
pourad luto & separatory funnsl with 25~50 mle of dissthyl
ether, and was washod ance with 16 grsma of potsasium



bicarbonate in 200 mle of water and once with watere The
ether solution was drisd with calclum chloride and filtered,
- and the ethsr was ovaporatod on a hot plates Tho ylell was
907 of thoorotical. |

¢ )
‘ b
oH oc-c,fy
+ QLHS(‘_OCI 1 -

CAPROYL CLLORIDS Oma hundrod twontye«five mlie of caproic
acid (1 mole) wore treatod with 38 ml. (14 moles) of
phosphorous trichloride ;n a 500 mle round bottom flasgke
The flask was connoctiod to & reflux condenser and waa
hoated for ong hour on & water baths The reaction was
cooled in fce water (without agitstion) and tha caproyl
chlorids was poured off lesving the viscous phosphorcus
acid ot tho bottom of the flask. The yield was 80«85 of
theoraticals The bof.liag point was 147-151 dogroca Ce

8CpH13C00H & POly — SCpH,;C0C1 & P{OH)g

EAPROYLmOmX “HOL s:!xty-;mva grams of o=xsnol (0}4 mola)
 were trested with G5 mla of‘napms;l chlorida (0.4 mole)

in 8 500 nle Xjoldahl flasks Then tho flaék uas haategi on
" & wator bath for one hours The resction mixture was
cooled and poured into & separetory funnel with és-So rile

7 of dimothyl ether and wes washed oncs with 10 grams of

' potassium bloarvonate in 200 ml. of water and once with
waters. The ethor solution was drisd with calclium chloride

14



and filtored, and the othor was evaporated off on @ hot
platees The yilold was 807 of theoroticale

é. ‘b‘O...'
O’ °,,“c,5u"cou . O“"‘:“fa +uel
 PmACTTYLmO=XCLOL Sixty~ons grome of acetyleowxonol
(03 mola) wore mixed Intimatoly with 63 grana of sluminum
chlorids {047 mols) iIn & bealors Tho beaker wes placed
in en oil bath ond the tempornture wes raised (hood) to
- 80 dogrees Ce The vipgorous resction which took plasce was
sllowed to contimus for 10w15 minutese Then tho temporas
ture vas ralsed '}_49‘\.,150-15‘5 aakgi'?oéa C.and kept thore for onow=
half houre During the initisl part of this resction the
nixturs wes stirred welle As tho reaction mixture began
to sot it was stirred less frequontlys As it cooled it
solidified, foming & glagsy messe Finally it was crushed
in a mortar and was edded, with stirring, to erushod ico
' and 8% hydrochloric acid in order to dissolve the sluninum
' salt. The resction mixture was heatod on a water bath to

' gomplete tho solution. It was then cooled. Solid sodium

hydroxide wes added with stirring until the solution was
strongly basic. The solid metter was sllowad to sebtle to

" thoe bottom prd wag brokon up with s flattoned stlirring rode
The snlu;;ion was Filtorcde Tho filtrate was then scidified

_ with conesntrated hydrochloric acid end the precipitate of
pecootyl=o=xanol wes filtered with suction and washed with

15



vaters The product wes josted for o-xanol by adding

lodine In potassiun 3odids sclutions The ponitive test is
a purpliishered precipltates Ho poaltive test wos obtainsed.
The yicld was 805 of the thooroticale

¢ ’ $

' L0 Altly oH
OL-chy 150-155°C.
30 My
o<

L,
DEOPIONY LwOwXEHOL  Sixty-slcht groms of proplonylege

xonol (0.3 mole) ware mixed tntinately with 74 greme of
sluninur ahloride In a boaker until a thick paste wag
formade The beéker wag placed in an oil bath and the teme
perature was raiscd (hood) to abouk 120 dagreas Ce. The
vigorous reaction was allowed to continua for 10«15 minutes.
Then the tomperaturs was gradually raised to 160-155 dogrees
C.and kept there for onewhalf hours During the initial

part of this reaction the uixzture was stirred wvolls As

the resetion mixture begon to sob 1t was stirred loss frow
gquentliye Asn 1"1; coonlod it solldifiad, forming & glassy

masse Pinally it was erushed in & mortar and was addod,
with stirring, to orushed lce and SE hydrochloric scide

The resctlon mizture was heated on s water beth until the
aluninum salt was completely dissolved. It was thon sooled,
end ice and solid sodlun hydroxide wero added, with stirring,
until the solution was strongly basics The oolld matter

was allovod to settle to the botiam and was broken up with

8 flattened stirring rod and the solutlon was filtoreds.
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The f1ltrate wes seidifisd with soncentratod hydrochloris
scld and tho pivelpitate 0f peproplonyl=o-xsnol was Ciltored
. off with suction snd weshed with wators Thoe product was
togted for o-xenol with lodins in potassium 1odide solution
as desorived above. NO positlive test was obbaineds The
visld was 78) of theoreticale |

¢ $
5
oc-C He oH
- -
R N s 150-5°C, 0, /
30 M, c

PUAPROYImO«XZNOL — Twentywbwe grams of oeproyle-o-xenol

- {0.Y mole) wore mixed iIntimstely in & boakeor with 19 grams
. of aluninum chloride (0a15 rwle)s The mixture was abirred
for & ninutess Then the boaker was placed in en 61l bath
and ths teuperature vas reised (hood) te about 120 degrees
Cs The vigorous reaction vhich firat tock pleace woa
aellowved to continvs for 10«10 minutes and then {he  temperge
| ture wes gmdually‘mised to 150=-155 Gegrees C.end kept thers
for ono-half houre During the initisl part of the reaction
the nmixture wao stirred wézl}. as the resution mixture -
bogen %0 sot 1t was stiried less froquentlys As it cooled
it s013dificd, forming a gleasy maase Finally, 1% wss

© erushed in ¢ morbar and ves edded, with stirring, o erucshed

ice and 57 hydrochlorie seid in order to dlesolvs the

eluninum salte The resetion mixturs wes hested on & water
sh wntil the sluninus sald was conplotely dissolved. It

was thon tooled and lce and solid sodium hydroxide wore



i8

rddod, with stirring, umtil the sclution wae strongly baslcs
The solid metter was allowed to settle to th; bottom and
was brolsn vp with a flattened stirring rods The eastion
nixture was filtored and the filtrate vas ecidified with
concentrated hydrochlorlc acids The precipiteote of p-
cuproyleo=xanol wan filterod with suetlion and washed with
ueters Tho product waa tosted vwith fodine in potaaaixm
iodide scvlutlione o pooitive test was obbtalneds The yisld
was 807 of theorstieal, |

¢ ' s
Q
OC.C.H oH
s Altl
Py 0
. 150-5°C, Y
y 30 muw.

PeBTHY Lelw{ZH0L  Fifty-one grems of p-acetyluo-xenol were
refiuxed with 600 mle of 207 hydrochloric acid, 80 grams
" of mine smalgam, and 25 wle of glacial aeotis acm until
8 1icht oily liquid was obtaineds This recuired fm'w-eo
hours. During tha\emsa of resstion 77 grems of sine snale
gen and 156 ml. of concentrated hydroochloric ecid wers addede
The olly layer was extracted with bengone from the aquecus
layer snd washed once with 200 nl. of waters Tho bonzers
solution was dried with calclum chloride and the benzene
was evaporeted In & vacuun, and the product was dlgtillode
The bolling polnt was 142-145 dogrocs C.6t Led mile pProsourees
The yieid wes 505 of thovsrsbicela -

)

®
oH -
2n fuy, °" 4,0
S Hel
ST CHy



PoPROM=0=XZH0L FPUtr=-oms and ono=hslf grona of pw
propionyl-o~xennl were refluxod with €00 mle of 207 hydrow
chloris acid, 200 grams of zine snelgnm snd 25 nle of
 glnoinl neotlc seid until a light oily liguid was obtainods
This required from 18«20 hourss During the courss of the

renctlon 18 ml. of concontrated hydrochlorie acsld wore
addoede Tt}é 01ly layer wes extracted from the aquecus leyer
with benzenoe The bonsone solution wes washed with 200

‘mle of waters The benzene solution was dried with celolum

- chloride and the bonzenec wns ovaporatsd i & vaeunm, and

the product wsa distillode The boiling point was 185 degrees
~ C.at 30 mme The yield was 487 of thsoreticels

¢ b

OH : OH
% Hel on q

] A e
¢, Hg

SePHRIVLwSeRELYT, SALICYLIC ACTD  Five greme of peethyle

o=xenol were mixed intimetoly with 33 grens of &ilydrous
mmsa'm‘aarbanam and tho oixturs was placed quickly in

- 8 -gteal tube of 250 ml. capsoltys Tho tubo weg soaled |

- quieldly to prévent absorpblon of molathres Elghteen grems

of s0lid cerbnn ’dzoxm& wore woelzhad out roughlye The tudbe

' was opaned, the dry ice wos dropped Into 1% and 1t was senled
fmmedistalys The tubs vas plaeeﬁed in ths furnace at 110
doprans £ The temporature wae thon raised 10 dopreos C.

ner hour unsil 200 dogresa C.taes Yenched. Thon the tube

was kept at 200 dogrecs G, for 14 hours. It was sllowved to



20

cool ond its sontencé woro emptied into a beakor. One
hundred sevonty~five ml. of water wers added to the powder
and tho nixture was stirred until all the potasaiiim oal-
bonate was dlasolvede Thon conocentrutod hydrechlorle acid
vas sddod slovly untll the solution was definitely ssidic.
- Tho nmixture was cooled in a ppoumatic ti-ough- The solid
was soparated by filtration and was dried on a porous platse
The orude product was recryst;aliizad tvice from a large
volume of acotic seld and woter (5.5:8) using decolorizing
charoonl to remove frpuritiens The product crystallized
froo the scetlic acid and wﬁtar es white neasdles. The
melting point was 166.6 degroos C.and the yield wag 465
of thooretiscule ‘

é N
oH "leo-" -yt oH
e, Hs 00K ? cooH
l|o~\.oo°c ,_ C

16° rise per hows
L hqovrs 200° L.

ACET _L_:g«f?“ CHY LBt Y], SALICYLIC ACIB T0 0«3 groms of
S~phenyl=-S~athyl Bancylm scid in s taat. tubs wvore added
5 drops of glacial acetic soid and 60 drops of esetyl
chlorides The tost tube was sealod with & cork stopper
naving s capillary extending from it. The test tube wes

~ placed in s water bath vhich wes beated gradually to 48
dogreos Ces This tomperature was paintained until vigorous
evolntimx'sf Imiméhlo:’xe soid coansed = sbout ong~half to
threo=-quartors of an houre The temperature was m:!éed

graduslly to 60 degroes C.until tho rosction waé. c@ple\ta



{6+10 ninuten)s. Then the temperature was raisad to 70
degreca Ce Suction was lappliad to remove the last traces

of acetyl chlorides The test tubs was cooled wltt; dco water
end the product was dimlveﬁ in sthyl aleochol. Ice water
was added until the produe: was pmipitated. "'he acatyl-
&thl—ﬁ-ethyl -salicylic scid waa filtered and dried on
@ porous plates It sim;ara ot 1456.5 dagreos c/ami malta

a(: 1..:0.5 degrecs c. , |

Y o b
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‘ o - ’ : °"|"°H3
' CH,coel ' 4+ Hey o
COOM MG R — e cooH
- & Hy : - At .

2

g-ﬂmlmu?mm SALIGYLI{. ACID - Tan gmma of p-pmgyl-
o=xonol wore m!xeﬁ Intimately with 60 grams of anbydrous
potassium ¢arbonate and the mixture was placed quicikly in
a atool tube of 250 ml. capacitye The tubs was sealed
quickly to prevent absorptlon of molisture. Iighteon grams
of solid earbon vﬁiﬂmiﬁa wore woighed out roughlye. The
tube was openod, the dry ice was droppod into 1t and 1t wes
soaled irwediatelye The tube was ploced in the furnooce at
110 dogroes Ce The tenmporsture wns then raised 10 doprees
C. por Izaﬁr until 200 degreos C.was rescheds The t:ube was
kept at 200 Gegress Cofor 14 hourse It was allowed to cool

| and its e‘gntents rere emptiod Into s boalers OCne hundred

soventy~five nle of wator wore sdded to the powder end the

mixture was stirrod until all the potassimm carbonats was

ﬁissal?ed. Then eamanbmta& hydrochloric aaid wRs aédeﬁ
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" slouly until tho solution was dofinitely ecidios The mixe
ture was cooled in a pneumstic troughe The solid ws
aepamtad by fntr;tion and_mskdrmd on a 'poma plates
The orude product was reorystallized twice £rom a large
volume of aeet:ic ecid and mter (1:18) using éaeoloxfizing
chaz-eoal to TOonOVe :mpuritiem The malt:ing point was

140 degrees C.and the yisld was 117 of theoretical. o

¢

H
00
¢ H, K,_cos : LO0K o COOH

1o~ 200" C. G

10°y1se pevhou»
14 hovrs 100°C,



DISCUSSION OF RESULTS

The 5-pheny1-5-alky1 aalicylic eclds are reprasented
by the followi.ng fomula, in which R may be any alkyl
radicals ,

o . o
' OH :

ih conhection with this work phé ethyl, prbpyi and hexyl
radicals wers used. , | o |

The method empioyed 1n synthesizing this aeries of

compounds consisted of the prepamtion of the alkyl«o-xanols,

- generally following the method of Harris and Ghristiansen‘

Harris and Christ:ltmsen, J.Am; Fharm. Assocs, 23, 5306,
(1934)e

- -

The mocuficats:on of the Kolbe synthesls used by
VOméhtadb and Tmséhenkq,wfm found to work very well with

A S SD S0 2. B m"“““

Vorazhtsov and Troschenko. G.A., 32, 790‘73 (1934 )«

the alkyl—o-xehels«.

‘The acylation of oexenol ran very smoothly, yielding
up to as much as 957 of theoratical. The preparation of
the p-aaetylnauxenai wont smoothly when 1.8 molés of alminﬁm
chloride wers used for 1 of scotyleosxencl. This was in
accordance with the directions given by Klarmenn in the



Klarmenn, UeSe Patont £2,010,695, (1935}«

patent for tho preparatlion of the mono-alkyl chloro-pbeudla.
: In tha preparation of peproplonyl-o-xanol, the msthod
of lerris end Christisnsen wes followod, using 1.1 moles
.. of sluninum chlcrma to 1 of propiowl-omnoh Kuch docome
position took place and when the product was recrystallized
froa ethyl aleohol and water & red rosinocus solid was loft
. ¥hich melted at 120=123 degrees Cs The decomposition
product was found to be insolubls in ammonium hydroxide
and thie pmvad to be a'fa:l',rls; good method of puriﬂ_,oahion,
' aince ths peacyl=o=xenols sre soluble in mmoniun hydroxides
Huﬁevar, whan the amount of alminm'ehlorm was incroased
0 le5 rmoles per mole of pmpiaml chlorido there was no
* decompositione
Ono of the grestost difficulties ensountersd was 1n
the reduction of the pecoylecexenolss The bost yisld that
could ba obtained was not more than 505 §hen the product
was distilled undar roduced presaure a large amount of
resinous materlal was lefts This was similar to the rosiw
due described by Harrls and Christisnsens There was also
& considerable amount af unreduced kotons loft, in spite
of the fest that the reduction was continued for 24 hourse
Hany mothods wore tried for the introduction of the
earbuzyl group into peathyleowxencl, but all falled
probably becsuse of the @iffieculty of obtaining anhydrous
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- conditicns. Tha first rasedlica trled was dhs rpulan
Tolte Syuthaslis In which the sodinme 2238 of tha ghonol wes
nade by adding aodiun hydronido in watar and evap&mt.mg
%o démss‘ iueh decosposition ook plaga, and after

| pubting he rosulting coupound In & steol tube with dry lce
and heating ab 110-200 dogresa Ce, 0 produck was obtainod
#ith properiles sorzespauding to the doairod hydroxy aclde

Thils wna probully dus o tho equilibrium forued thuss
. ,

R _
OH S . OMa, o
AN | e—— = ot
Cl“f C\.“S

Honoo, upon gvaporation of the watar from tha sdluman, a

. ssall emount of the sodiun salb of peotiyl-c-mencl and e
larga emount of sodium hydroxlde and the phonel mm‘
obiainods peRthylee-zenol 1s not stabls whon heoated in
‘baais solutivne Therefors the phonol decompossd uban the
water wes ovaporatods o '

4 procedurs ainllar to tho ona doseribed ebove was
tried uging etlyl sleohol and motallic sodium Insined of
vater and scdlum mmm. but docosposition gsk Iu as
tho aclubtion approashod drynesSe

Zos results of slobie and Fold ahowed the potassium

Wilrumy. . " Lad e i o e

Slosta and Woldy Celde, 30, 294@?, (1956 )

‘salt to be very offective in the Rolbe aynthesiss Thorow



fore p=othyl=0=xonol asnd matallic potessium were dlssolved

in gbsgolute alcohole The two solutions were combined and
the alcohol was evaporatede On carboxylatlion this compound
violded a small smount of the desired aslde Then In an
offort to incroase tho yleld, tho solution containing
potassium othylato and pe=othyle=o=xenol in sbsolute aleohol
was ovaporated in a vacuun from punice in the gteei tubae
The purpose of the punlocs mas to give nore surface for the
reactlion of the earbon dioxide with the sodium salt of p=
othyl=pexanole This inoreassd the yiold slightly but it
was still only sbout 27 of theoreticals

At this point tho need for a mothod of purification
of the hydroxy scid becams evidont. The ususl method bf
separation of phenols from hydroxy ecids with sodium
bicarbonante did not worke Precipitation of the ca;amm\
ard iron salts did not give s cloen soparatione Tho solu=
bility of the hydroxy scid in ammonlum hydroxide proved to
- e N

Sugpgested by Jeiie Salsbury, Us of Richnond, 19840.

be a falrly good method of soparation nm:;li the yield rose
to shout 207 of tlmoroticals Then the amount of armonium

hydroxide necessary to dissolve the product becams large

"~ gnough to diasolve the phonol &lsos

The best method found for praparing the Sephonyleb=
alkyl salioylic eoids bhas beon a modification of the prow
paration of S«~hydraxybiphenyl-S~-carboxylic acid by Vorozhtsov



- - oy

Voroghtsov and Troschenko, Cshie, 32, 70075, (1038).

reey

and Troschenkos In this mothod potassium carbonate is
nixed intimately with the phonols A large excess of potase
sium carbonste over the mt_vsnggaated by these workers .
1s useds This results In a grecter yleld, due to the ine
craasod surface of po'baasm. carbonate avsi_.labla for t,he“
recctions ,‘ , S ‘

~ The bost method found for purification of S-phenyle
ﬁ-athyl sallcyllic scid 1s mczwatall&zgtion from a large
volww of acotic mold and water (5.5:8) using daoolqrizing
. oharcoals The product of the first recrystallization melts
at 162 degroes Ce After & socond recrystellization it
molts at 16646 dogrees Ce | | |

27



28

| SUEHARY

I The following compounds wore prepared:

agotyl=o-xonol
proplonyi=o-xonol
éap:myl chloride

| eaproylewo=xancl
. peacotyle=o«xenol

p=proplonyl=gexenol
p=caproylwo=xoncl

' p-ethyl-o«é:em:l

p=propyl=o=xenol

II The :enﬁwin‘g new compounds wors propareds

11X

SephonyI=fbeathyl anlicylic aclid
Sephonyl=G~propyl salicylic scid
acetyl S-phenyl«b=athyl salleylic acid

It 1s intended that J-phenyl=-b~alkyl salicylic acids
ba testod for gommicldal snd fungiclidal estivity

while thelr asetyl dorivatives will be testod for thelr
_anslge.ain propertiose
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