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I. 

This work oonsiats esaentiall:, of a etudy of aroma.tic 

hydroxy a.ldeh:,des 1 ooromonly referred to as oxya.ldehydes, a.nd 

of their oxida,tions to the corresponding aaid.sw Some work 

bas beeu done ir.i this field@ but opportun.itias for research 

are still ~.·vailable. Among ·tbe :i;,io:neers i11 this work •ne find 

s,1oh 1,romi,nent me11 sis Kolbe, Tiema:nn,i,Solim1·t:t,Oraf't.~ieoah.,Etard ., 

:111tard,b,riedel.,.1Jattermsnn, t'.hei.r aS$1St8.nts a11d. assooiates. 

rrne F:riedel ... Otaft1reaction is :now Gonsidered a type tor the 

preptt;raticm of aromatic o .. lcieh;1·dea., ~'4ld the Reimer-:'riem£;1.nn2'methotl 

is tile moat important in the mrinu:feotura of the hydroxy alde• 

:bydes, i1nich ara m·uler dlsoumsio:u :i:n ·this ·tJ:H:HJis.to Kolbe3 

belongs tbe credit for the developme:at of the aslio;ylio e.oid 

method, u.sed so ex'tansi vely in t11e Pl"tiaen·t 'tec:hnioal industry; 

?Jbile Sohmitt~ an associate of Kolbe, luis gained. :prominence 

by eerta.i:n modification p:rooessea whloh We?•e develo;ped in his 

woi•k in salicylic aoid,. By the eollaboratio.n of Gattermann 

and K.0011; a me·t.hod waa perfected for the mazrdG;toture of alde .... 

h¥des .fron1 i:lromatie bydroea1•bons ( wJ1iah ia 110t applicable to 

the phenol ethera); artd the F-renoh clunniet Etard forms aroma.t1o 

aldebydea 'oy tr<1;:ati:ng tiro,n,t'tde l1yf.1'.rooa1."'bons with obromyl chlor ... 

.l • Ocmpt. ren(l,. , 04, 1~94 
2.Beriohte Vol.9,423,824 
3.J_pr(2)10.89;27.39 

the 1$:portmnce of further inves-

4.Berichte vol.30,1622 
n 31,1149 

Annalen 3J.? ,347 
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on the properties of the hezene nuoleus caused by the h;rdroxyl 

group.,Jor these reasons -this field was ahoee-WJ. 

Jor the prineipa..t expe:d.mental Work in tbia '$tudy salioyl 

aldehyde 1 ·the ortbo '.bydz.-o.xy.ibanzal_. aehyd.e o·9B:_• ·and para. o-q,,,. 
• ,OH. . . ORO . 

benzaldehyde O • ware ·used.The reactions of benzaldebyde • 
CHO 

furnish the master type .As the substftuted ~ldehyd·es do not 

oxidize a.s ·readily as the benzaidehyde, aelose inveatigat1on 

renders it appareht that the sub·sti tu.ted nucleus di:f':f ers in 

resistanee to certain reage:qta. All attempt has been ml3.de in 

thie experiment to determine, ·1:r poasible.,more of the eharaot·er­

isties' of. these substituted aldehydes and the nature o'f their 
.·. 

reaoti on$. 

tfor the greater part we have repeated pre:pe:,ations for, 

which methods ·are to 'be founa..w1dely 1i3oattered, in the li ter8.• 

ture; the methods are not 1n general use, nor.are the reactions 

run frequ.entlr; groupe4together.i:n this way tbe.y, tu.rnish the 

expe:r:Lmenter a. relie.bl$ insight intG the behavior of a. speei:tlc 

grqu,p ot orgaJl:le <Unnpounds., fl!he standard Jne th€.H.is Were extended 

$.lid. modlfied_wherever possible,. 

The extension of experimental work will be ;found under 

XIV of ·Table of Oo:ritents. Li tl1ium was used to influence ;the 

entering hydroxy group encl aldehyd$ in the phenol radiole ~ • an.d ' 

proved a failure. even as :far as forma'tion of any oxye.ldehyde 

was concerned.A rapid method for the preparation of pots.ssiu.m 

phenolate was· deve,lop,ed,which yields a good grade of produot,. 



unlike the :product made according to the t1ta.ndard. directions. 

A method fo:r bleaching cylio acid. orysta,ls w~is used. which 

was effeatiYe in producing white c.ryst,als, a:nd pure,as sllmvn 

• by the me1ting point. An attempt wa$ made ·to convert sa.licylirs 

salicylic aoid with K01L, Thia @l>.")'.,er:lment WJJs u.nsuooesaful. 

Obse::rvati.ons mA.c.e o .. u.ri.ng experime:ntatio:n all tend to u'.hmv 

that it is easy to introd.uce an aldehyde o:r. tieid group in the 

, benzene nucleus i but the more n.urnerous tl'.1.e substi "tutiug groups, 

the more difficult :ts the forma.·tion of these deriva:tives.., The 

. introduction of one aldehyde group is oo:mparati·vely easy, ·but 

the int:r·oduetion of a second :ts d.ifficru.J~t.,,The first aldehyde 

rets,rding aotio:n is noticed when the hydrmcy grou·p is present 

i:n tbe benzene nucleus .Benz oio ac5.d easily :t: o.rms from benzalde ... 

hyde when mixed with caustic,, while the hydrOJs..")T-benzaldehyde 

has to be fused with caustic in order· to oxidize the aldehyde 

g:roup •. Similarly in the eresols the presence of the methyl group 

retards the ref1ction.0n.e would. assume from reports in the 11 te:e,,. 

tu.re1 that the a.ldeh:yde e:nters the cresol molecmle with ease,but 

we had. consid.erable difficu.l ty in obtaining the oxytolu.yl alde .. 

hyde .• The same i.mpression~is given that a second 8,ldehyde group 

. is esJ:dly introd1rned into salio;vl aldehyde and para oxy•benzal­

dehyde; it wa.s found. on e:cperimentatio:n tba.t only oxybenzalde• 

hyd.e with pa.re. structure gave the diald.ehyd.e, a ama.11 yield, 

whi.le the aalicyl aldehyde gave none,.. 

1. Ga:ttermaru-.1,"l?ractioa.1 Meth ode o.f Organic Chemistry" p •342 
2,. ;, n 11 P•343 
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' 1 .•. •• . • 
In his textbook Cohen says that carbon tetrachloride reacts 

On refluxing we fou.nd t1H":tt -the reaction did not take place: 

was neoessary1 not mere rafluxi:ng. 1.r'.his illustrates i.;be 

unre11:s,bi11ty of textbooks in implyi:ng,, the a.bBeno.e of 

with the substance of a series ms.y ~ be exte:ncl.ed • at will,, 

wi tl1 the same ease, to homo:togous 

Chemistry for Advanced Students" 
Part 1, page 195 
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II. GENERAL REMARKS ON EXPERIMENTAL PART 

Preparation of Mono 
Oxyaldehydes 

l?henol,which furnishes the simplest hydroxyaldehyde * W!J.S 

the material usea in this ex:periment~The altlehyde group had 

. to be introduced. into the phenol by special 1reatment., namely 

the Reimer-Tiemann method.Ord.inary hydrocarbons take up the 

aldehyde group very easily when treated with formyl chloride 

in the presence of a oatalytio agent (Fried.el-Craft Reaction); 

bl1t • the presenc.e of the hydroxyl in the phenol renders such 

action impoasible •. The Reimer-Tiemann reaotion produces two 

alclehydes from the phenol,one an ortho ald.ehyd.e and the other 

a para aldebyde ,which on oxidation give tbe corresponding acids,., 

The Reimer-Tiemann reaction is particularly adapted to th.e 

treataent of hydroxy phenols •. but ,during the experimentation, it 

was observed that the prasenoe of other substitution besides the 

hydroxyl :retardel!l. the rapid reaotion~When ortho 1 meta. and para 

oreeols were used in place of phenol.the Reimer ... Tiemann reaction 

did not bring about initial reaction in the mixture without the 

aid. of heateThis is very unlike the phenol.,wbere the rea.etion 

ivas so violent at times that a stream of cold water was necessary 

to cool the flask a11d keep the temperature with.in the desired 

range .Another interesting resul.t observed v,as the influence oft h~ 1 

hydroX3l group on the entering aldehyde.,The substitution group 

(methyl) in the cresol did net direct it,but the hydroxyl group 

determined whether the aldehyde was to go ortho"meta or parae 
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kreparatii on of' Di el.dehyd.es 

!be 1ntroduetion of the aeeon4 aldehyde group in the 

phenol nucleus ie 11ot as reaclily- acoomplilhed as the first. 

If it were readily- introduced the Ret.mer-fiemwm reaotion 

would: not cease on the 1ntrcutuot1 on . of 'bhe first, but would 

continue on and form a pfi)rtion of.,it net all,41&.lclebfd•• 

Ge.ttermann 1 stated that it ivae possible to take eitber salio71 

e.ldehy4e or para oxybenzal4eh74e at the atul ~f tbe first BJ'Il• 

thesis and repeat the process using the one or the other in• 

steaa ot phenol. When we repeated 'tbls ex,ei-1ment,we obtainei 

some d1aldehyde,but oni, a small amoun1i.fbie oonolusion ma7 be 

drawn, that the ald.t1th1de •lread7 present in the ring sots ae 

a barrier to the seoond,m~ing 1ta •ntranoe rno:re diff'ioult; 

the a~t1on auggeete eteric b1n4rant.te .• 

1. Gattei-msnn. page 348 

'Oxidation of Oxyald,ehydes to Acids 

A-Oxidation by fusion 

In stud1ing the reection cf the uneubstituted benzal• 

dehyde it was notieed that siJ.\iIQltaneous ox1.4atton an<l reduction 

oooured.i'bis,knovm as Oanniaaro•a reaotion 11 is brougllt about bJ 

siaplf emulsifying benzaldeh7ie with strong caustic pot&sh solu­

t1en at room temperature.After the mixture has been allowed to 

stand for 12 hours, the ben.saldebJie will·be toun4 ohanged to 

bensoio acid 1 bens;vl alcohol being tormecl aa a bJ-produot.In taot,,. 
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benzaldehyde oxidizes so readily that a crust of benzoio acid 

will form around the stoppt,r of a bottle containing benzaldehyde 

as it stands in the ~ir. 

Such. rap:td o~idatio:n was not found to be true of the 

substituted aldehydes"On dissolving them in concentrated caustic 

soda,, a sodium salt is formed from these aldebyders and this :sai t~ 

wbiqh prec:J.pi tate~ at once, p:raol-qdes th® reaction which:, is ob-

: tai.ned in the benzaldeh¥de emulsion$ On neutralizing tbe ssl't,1 t 

gsvo back the same s,ldehyde in an unchanged oondi ti on.Unless 

1.1gb. heat is applied.,,suoh ~a when fusion is re.sorted to, no oxi­

dation teJ.cee placeeTlle more complex thi& struc,ture,itbe slower the 

ox:idation,.Paraox:ybenzaldehyde easily oxidizes by fusion~ but it 

takes more time to oxidize the toluyl aldehydes,obtained from 

the aresols,into the corresponding avidS@All the hydroxy a.aids 

turned. purple with ferric chloride t.et;1.t solutioniexoept para 

oxybenzoio aoid, and. it was in this manner that the para oxybenz ... 

oic acid was first brought to the attention of the ohemists when 

working with salicylic aoide 

B-Other·Oxidizing Agents 

The action of suoh oxid.izing agents as .KMn.04 solution, 
J • .. 

chromate and diohromate solutions,Fento:ns Reagent (hydrogen per-

, oxide with a t:ra.oe o:ft ferrous sulfate} were tried4'The attempts 

to oxidize the aldehydes with varying strengths of these solutions 

prQv®a. unsuooessful, and :no oxidation products were found in the 

ethei- ext:raot1ons of the aolutions0 In bis book1 Cohn. stated 

l. Lassa.:f'-"- Cohn- "Arbei ts Methoden" ,page 593 
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tbe.t B'ento:de Reegent lnt~otuced a b74ro~l poup instee.4 of 

ox141aing the e.ldeb1de, 'but to date tb.e.t evid•n.oe bae not been 

;rerltied tn ~· experimental work. 

• .. · . ' 

• C~tie soda ana phenol. er.et treat,ed with carbon dioxtde 

ana '.h$eted t9 e temperatue cf 190 degz"ets 'l<t.t 9. b.oura: sali.e7l• 

1.c aoid is produced. J?otesa1um ·hy4ro1Q!14e w phenol.wb.1:m · 

treated with .carbon cU.0,tide.at1d heate4 to th$ o~e t.emperatu.re 

·.· to:r 9 boure also 1$1V~ atalioylio aoid; howev•r• if potaaa11un 

hf4:i-ox14e. ant phenol aJ-o hested on &44.i tlone.1 2 honrt in e. 

etr~am e>f carbon 4ioxiie ~t e, te~eratnye ot 820 depeea, the 

l$l1o.J11o is oeuiplete'1.J> oheng4td to pa~a OX;1boneo1o ecid. Thia 

te a. r•ma~kablt faot. Which baa been kn.own foll' Born& timel.Keating 

cau.at1o &Odil .~ phenol in ee.rbon a.1.o-.1de to 220 degree's e tor 

an.additional 2 hou:re ie of no avai~;no para Cx:Y"bermoio ae14 1, 

formed ..•. 

We are th\ls lead, to belie'Ve that Sodium a1;a,a potassium 

• 1» some we;r deter111ne the pleoe in wbi.ch the bJ4ro-,l and acid 

poupe •nt•r the ring.rte des1re4 to know what d1root1:ng 1ntlu.encut 

s th1:r4 alkali m.etal,l:l tb1um. might e1tert 0 eo ll thi.u.m pbenolElte 
- . 

wae ,,repa.red tm«l treei.ted With. ea:rbon 41ox.la.e.After three attempts 

at varying temperatures.we found that no OltY&o1d formed.Instead 

lithium carbonate bad been formed &ach time, e.nd all the phenol 

hEld d1et1lled unebanged.rle beve oftei-•4 en explia.1Jation under part 

XII. 
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i 
' I . 

i PRELIMHf.ARY 

I 
I In ttG)ld water i.t ;t~ $~l.ubl1$ t• ~. :sl:tglrt e~t111irr.. Ix.t acids 

it :ta insoluble; bttt in ~l.;k~illes, $~:p,ei,stll,¥ StHli1.1Jn,pots,$r:d.\lftl 

a:rid 'ammGtrl.r1m it i~ "T/~ry ~olubla, ,u.ssolTir.tg ll\tiiib -~ deep red 

iltbe:r :ts tbt?J t1ol ve~t 112ed ·tn!.:rr.n1ghout 'ff.1;-f e~e1?1mentel 

wo1"1: v,bere oold soluti. on :t ~ d~4l!11'"(i}ti. 1 esp~eially in' e:x:t:raotion 

Jlot solvents Qf ct11e oriianic g.rou·p!;ill:l~11 as O!;:rbon. tetra­

ahlo~ide 1 0~ .. -r'bon disulfide M.d bansol ,. ht111'& nt lil0re. ef£tGt th~ 

t;h& !nold stlvents~IIot oblQcl!'Oferm diaso1VtH3 it al:tghtl;y,'bp.t not 

a,2.f'ficient t~:1 waitt·e11t l te nae,. 

on With hot eq11aeous aol~t101u1,,if S;t all :pcHJilible.the orU.dt! 

I.Beilstein vol.111, page 81 
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aldehyde dissolves in· this solvent witb a a.eep.orange color 

and on the surface of' the liquid iin oily acum e:ppeara. later 

found to be the impu.!'iti~s. 

J?UIU.~1 :i.0111101~ OP ,Jl:UWE 3A.L:l: Et :LJJ'..;i:1:lJ,Lli:rIO.N 
(n~gative) 

The first ·step :111.puritioatio:n Mi$ tq try distillation.On 

hea,ting the pa.raoxybe:nza.ldehrde beJ'Ond lOS degrees 0 1 th.e alde­

bJds decomposed, beeauae tl1e heat neotH1s~ry to VBJ;>ori~e was 

euffiai,ent to ohar t11e masa. 1.i:heu I t:tiei distilling in a vacuum 
' M<l lowered the t$mperature to 53 ... 54 ~egrees o., i1bat also :fail-

ed. sbowing the sens1tiv1t¥ of tbe ~ldeh~d• to beat. On the aides 

of the flask after demomposi tio11 I fotuid e solid depoai te of' 

: phenol;a deoompos1.tio11 produot-reasom,-l>li to be expected; and in 

adait1on. a :tlu:f'fy-,white crystalline layer.a molting point was . • ~ 

ebtained on th,, white o:,,ystalline p.roduot.It w::ta 115 degreeso, 

W'.l.d corresponded to tlle pure aldehyd.e &ouording .· to l3e1lstein.1 

"OH c tto tt.D· ti Ii 

HO . 1-1 ti H 
H H. 

f·arn <.)ey Pr.ienol 
:Benz aldehyde ( Shows lose of 

tJa:r.bon r:lonoxide) 

In my saa::rell through .Seilatein tor i.pformntion on this 

aldehJde 1 I found that one of the p~ope:rtt•s of para ox7ben1&lde­

byde was $1lblimatio:n.ao l tri*;d to d,evise e m0t?1od :for the prep• 

aration of a oo.naiderable yiel.d of tb<a pu.r1fie4 p:rfoduct.I used 

e. aantlbatl1,so • Muit I could regulat,e • the llea.t effioientl7.ln it 

I placed a watobglaea containing a t1 e,in1 te amount of aldehyde• 
1. Beilstein vol.111, page 81 



-15-

0-ver this l suspend.et! ri :fu:nnel., O:n subliming the material l got 

:a :f'f!t:rly good. yleld, b1:tt 1 cm.1.J.d. ncit get d.e:fini te calaulations 

1 
on. the crude eldehyd.e, beca,use, on subliming, pa.rt of the aldehyde 

was converted into a resin by the higb heatoif tl'le sublimation 

proaess was concluded rapidly ,l. fou:rn:l. leas of this red material,. 

thrin when the sublimation was interru11ted too frequently" The 

pu.re sublimate is .perfectly white imd d.issol ves in 1 ta sol vents 

, w:l. th a wiiter-whi te color"'The red resinous ma,terial d.isaolved in 

oaustio with a brilliant red. color i f:tntl i.t is this :red substs,noe 

whiob is the main d.ecompesiti.on, im1puri.tylti 

l put a portion of tbe su.blime,a • material in two bottles 

a?JQ. placed one in tbe su.:nlight ne8r the window end. the other in 

a dark ou.p·board.I:n ~1 few man.tbs l noticed a decided :pink colors. 

tion in the one eicposed. to the lightl'whi.le that in the dark cup• 

boa.rtl v:ms still perrfectly white.Thus 1 have assumed. that the crude 

material whiob 'il'Jtis bought had orig'inally a, white color;but that,in 

the large quantity of production ,there were more organic impu.ri ties 

hastening tbe process of decompositio:n!l!Methyl orange sh.oils slight 

, aoidi ty with the .:lecornpose,H pink) product but riot with the pure lit . 

white aldeh;1;rd.e ,wheJJ :first sublimed eThis shows that there is some 

act:lon going on in the material .,du.e to light and air,, which is 

TJt,,rt:i.oularly charaoteri stic of the phenol deri V5,ti ves,. 

:!?URlFI.CATION VHTH :POTASf3IUM HYDROXIDE 

The crude material was found. to be very soluble in oa.ustic 

soda solutions.One day while expeI"imenti:ng With a 1:1 NsOH solu ... 

tion I found 1a.fter dissolving the msterial,that cr1stals began to 
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form when the liquid. wa.s • allowed to· stand. for a <few h011rs.Thie 

was ·round to be the· pota,ssium sal1;"wb1oh.on dissolving in water 

and· sut,seqnent neutre.lize,tion 1-vi th ·201,gave a fairly :pure sample 

of the parBt o:eybenzald.ehyde w1 t'h whi::fh l started" • 

• Meitboa: Dissolve the desi:recl quantity of orude ·e.ldebyde ·in 

a 1;1 solution o:f' Ma.OR or KOH,. usj.ng t'.he smallest quantity o:f solv-

,, ent :possible.Heat the mixture gently. The aldehyde d.issolves with 

a deep,.red color.The crystals wh:toh form on eooling have a. :fa.int 

:pink or yellowish color .. The im:pm•ity gi-ves thii deep ... red oolor 

to the solution and· the ald.ehyde gives only e:rystal formation; in 

this way 1 t is poss:i.ble to sE:rparate the ald.ehyde from the impurity. 

Subse q_uent washing of the e,:-ys talf! wi t.h l: 1 .a . .lkali sol ta ti on gives 

i fairly elean. erystals with v.rnioh one aan. experiment .On exposure to 
I• 

' 
air these aryste.ls form a white ,amo;rphous powde:r, whi.oh turns a 
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IV. 

on 

i:,1.cHlO,t''111Ula& w:lth thefih! re6ctiona: 
. , OH , 
U€il'l4 "M + iJl • ,.ruw.a,,,c. = 

Nbst.t tb>! r~~.rltio11 wai=J compltl'tflf, tht .~:n::oe.e@ on,~oroform was 

distilled vii th at~iu:1 8~10. the solut;lon r~m~lin1ng in the flt:H3k r,n~a 

aoid.if1tvl 1;'lttl1 o.111:rt,e 8'llfu:r.1 c ~,oid" !t t~irne~ '.from df1rk oran,~e to 

O,v!:)' 
~J,r:2, 

OHO 
ortho form 
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l ,011 

n ~r1eld~1 
I 

bv:i 

o,1t the amall cryatala of po.re o.x;ybenzaluenyde. 0.heu tl1eaa ero 

fil tered,'W~H3hed ano rtiorystalli~ed from ailu:te, ,..,titer sol.ut:to:n of 

SC:2( enlfu.r a.io,~id.e). white monoo11:n1c ayratale iu·o obtainoo • 

he,v1,11g a liiel ting point of ll6 degrees o. e.s Beiltrtein states~\. 

?he yiel<l compe;red :favo:r·aibly w:l th the theoretios.l yield of 

Tbe para oxybenzaldehyde • bou.ght for olf.!)er1:menta.1 use, :wns 

a aru.d.e proouot.lt had fl de&p red ool.Q~,and a melti.ng point ll 



~re s1,miltir to phenol 

In oll Stflt'5'1-1:l:S of 

with t'he phermls i.t$ merely thrrt. 

~oc.:b.un phot:iolnte, the phenol 1 s 

t:ton or 
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f i.t 

sl.ilebyde 

'be tll.G 

ehlorof'om, oxidizoa to 

i.;;h:1f:t~
0or 'th1~ ff1 t Slld te 

ot'.l1er aolventa ought t.c> 
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PRENOL ETHSRS 

The phenol ethers a.re cnid to 11::.1dorgo the 1kdrner--Tiami-n111 

we must use the n:iodifled. Gatterrn.arrn-Zonh nror..iess ( l:n v1hic.ib UOl 

while the u:rnnodified J)ro.::rnss W'ill rerd ily attack au.ch $truotu:ree 

DIALDI!D:!Y.DJ~t:1 Pl{!I:PARJ~JJ BY THE HEIM:ER-:rIEMLNN l 
:PIWOESS 

The i:ntroduotio:n of one aLlehyde group 111 phenol is a simple 

matter.,bu:t 1·t is not so easy to introduce as t.he second. gro·u~)., It 

ia :perfeotly obvious that if a second. groU]? went in with th.e 

tinse,wrnuld. produce some diald.ehyde at least .. J\t the end. of the 

first reacrtion, produots of salioyl ald.ehyde a:nd para oxyber..zalde­

hyde are_ obtainea.whioh are pure a,nd show _no oont~ination. 

1. Beilstain,vol.l page 106 
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V. THE DIALD:~mYD:ms 

.l!'ro:n salicyl aldehyde, tbe ortho a1de11yd0 11 is foJ:"':O.e<1 a. d.ia,lde• 
· OH • 

h;v·dci;c,si.llf,d pnenoldimethylal ocH~It is made by tlw, act;,ion of 
· C HD 

tuidi tim.1t?l c.rnustic :Jode encl cl1lo:rOf('•?'m 1;1,,:,".;t:tng on the se.lioyl 

form a bisulfite 13alt 11 giY€' a rec-violet color with :fer:rie 

form, t\Je get f:Lne neeaJ.es similar to the other1:1; b1rt these melt 

wa:ter, but nre solublo i.n Either :::i.nc1 nbloro:fo:rm. '.Ehey gi ire the same 

ic potash. '1:hls rlialdehyde rrny be separated from the other formed 

aboYe by pt:itrolsum eth~!' method. Thie dialdehyde is insoluble 

in petroleura ether ,while the other \!'Jill go into r3ol,p.tion. Tlrn 

struct·u.:re of this d.it.;_ld,ehyd.e is re:presented thus ocl-l:nd a 
cl-fO 

larger yield. forms from para cr:x:;fhenzald .. ehyde ,,al though salioyl 

aldehyde may be used to prepare it,if desirea. 

Laboratory Process 

tbs G.luldehyri.es II bu·L ctrn.ld. get ¥l-w :tosult from salioyl aldehyde. 
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VI • STUDY OF THE HOMOLOGUES OF OXYBENZALDEHYDE 

whio1i 

... THE ORESOLS-. 

Pa.ra Qresol 

i:r1 order to st;mly the e!'1se wtth 

the intrt111u.ctic:n of the 1:1.ld.ehycle g:r:oup,l t1•itHi it on the cresol 

d.irectly. Gettermamlsaid that it could be accomplished. in the 

same ui.a:nner and as easi.ly as aldehyde :tiitroduotion in phenol, 

but l :f.ound. tht; synthesis slow a:nci di:f::tl.cn1l t.How~v11:r 1 1 obtaln~tl 

fairly good yiltbltls a11d 't;he boilir,g· pc4ints of my p:rodu.ots oompar ... 

ed. favll;ra.bly with those listed in Be,ilstei:nfj t 

La.boratOl''Y for :Proparation of l:2 Oxytoluyl 

in 80 oc water io 

point th@ ohloroforrn. 

the first portion o.f the ohlo:i:•oform, the 

later as the :r@action procl!':®d.s., Ou the ad.di tlon of the second por-

tion the color a,ud ti heavy.,a-u.rdy mass beg:tns to 

precipitate. o:f 

:forination 

steilm when the reaction was complete. In the phenol synthesis there 
l.Ga.tterman ,page.342. 
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J,rr,:rpa::i:•a.ti on of l: 4 Oxytolu.yl :Aldehyde 
{ Using Pars Cr€,sol) 

hatl a boiling point of 215-224 degrees o. :Beilstein records that 

it 

Aldehydes 

ng to Be ould. be solid1 

crystalline substances; the o:nly o:ue which l ob t~iined in th(i 

solid form was para o:resol d.erivat,ive .. , and. that. ·was not sta:b1e., 

The oxytolyu.1 aldel1yde 

fu.ohsin.e red 011 standi:ng; a-1:.1.d :now 

1 notice that it is 

separating from the. p.r oduot o'btained,and thus snowing t'.bst a.11 

impuri t:sr prevented immediate formation of! a sc.tlid at the time of 

the e.xperim.ent. The oxytoluyl ala.a1,yda obtained from the :meta 

that light Will :not; penet:rate.l notice no :preoipi tiition here., 

l'j; 

ll1rom my experimental vrnrk, 1 lisve found that the e,ldehyde 

grour-> enters t1,e phenol oup o:rtho to the hydroxyl if oaustie 

hycle 1:Lk:e manneritorthoi> to the hydroxyl~ 

and. l should have th,i follovving formulae repr,esenting my prod.ucts: 

l.Beilstein vol.3,pages 88-89 



0 
l : 2 O'tirj' ... 
toluyl 
alcleb:pde 
(o:rtbo 
tler:t,1n;t :l ve) 

tli 
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ClI-13 

Qciro 
OH 

1: 4 OX;}'tOhiyl 
aldehyde , 
f t'lar a. de-
~ r i ivel 

~ou:ps to the eol"reapo:ndi:ng o:resotii'.lie tiei.llsit as 

~prev1 ou.s tl'.!:Jald.ebydes. • 



• 

VII. 

tton of tho aolution ol,taitaod.~ :fl.ulffy •1.~hi.te cu!•ystttlline moSf3 

waa fotwo .• wh.if~b provf:ld b;y its mel ·t:tns l)01nt to be ereaot1n1o 

ecia. The roel ti,11g :poi.nt wae 161 degree~ C. 

Labor&ctorJ' Method 

To 10 

if it 

• 

fbe o:ri·stele are aQlttble 1n watet"fhot) and,after :filtering 

from the a,,t.d aoluti.on. s ~lear bot oanoent:reteO, ao,l.ution of the 



whi.t!) ,8.tnorphoua m~isa ,rJith ereaol-l.1ka oil or· aeparaied. It bad 

ft 1r:ielt:b1fl; point of' ltil. ,1egreea o. 1:la:Uete.tn list!:;J it a.t 155 o;l 
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VIII@ BElt;:;oIO ID 

I poured a soluti'on of' 

36 grams of KOH :i:.n 24 grams of VhJ..te:r. ~ To this iI ~~d.ded 40 of 

sta:nd 12 hoursa 

In the mor:ning a curdy mass ,J;1otassitu11 be:nzoate, had: separated 1. 

lea:ving a cles,r llquida I. filtered the cnrrcty mass t1nd redi.e.sol ved 

it ill w~:iter.,The:n by extra,,oti:ng the solution '.'Ji th ether and later 

ffli"aporatio:n, he:i'.1!i.7l alcohol ire,~3 obtEd.ned. It weig:hed 17 grams,,, the 

theoretic~:il yield be5.r1g l.8 grams. It is a clear ,pale yellov, liquid 

havi11.g a strong odo:r. of be:nzaJ.dehyde.Aeoording to Beilstein the 

boiling point is 206 degrf.:eo O; with te1nperature oorreotions my 

product boiled from 202 to 209 degrees c .. 
To the clear alkaline solution 1,w:hioh separated from the ou.rdy 

mass on filtering, a su.ffioien·I; quantity of liCl was add.ed to neu­

tralize the mixture. This prec:ipi tated the be~zoic. acid with the 

formation o.f· potassium chloride§ It was not as white and pure as 

desired., so it was rep:reoiJ?i ta.tea. .• The following reactions show 

the :formation of both aoid. and. alcohol: 

2 C6H5.mrn + KOii -=- 06H5.COOK + C6H5 .. 0R20H(benzyl a.lo9hol) 
C6H5.000K -t-HCl -::: 06H5.000H(benzoic acid) -t KOl 

In this e:xperime:nt simulta:neous oxidation a.11d reduction occur., 

As show11i,the benzaldehyde readily oxidizes to the benzoio on mere 

· contact with KOH solution. is mo1~e diffioul t ,howev·er ., to obtain 

this same oxidatioi1 if an Oil radiole is present ,as in the pa:r.a­

oxy benzald.ehyde. In that case it ia necessary to fuse for two 

hours before the reaction with KOH is complete 9' 

1. Berichte 14, page 2397 
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IX. PARAO.XYBENZOIC ACID J!1.ROM THE .ALD~1HYDE BY n1USIOM vVITH CAUSTIC 

undergoes a ehange o:n exposure to lig'.ht and air~! and turns 

from a w'hi t,:3 to a deep red aolo:r.ed materi~,1 ,sYrnwing the pres-

ts:rli};:a scum whe11 tlu1 aldehyde h1 di.r.rnol ved in hot ~vr~ter .It 

clings to the ci·ystals 0:11 oooling in a hard resinous mass., 

making it almost impossible to sept:/irate clean. crystals of' the 

acid." 

I added 8 grams of oa.ustio potash and :fUsed them, in a porcelain 

dish over a hot flame .It i.s :neoessary ·to allow sufficient time 

for 'the ox:tda.ti.011,.Seve1:-al times during the experiments I :riotie­

ed the:t; I obtained th~ orig:i,.:nttl melti:ng point 116 degrees 0 

instead of 210 degreeaO.show:t.:ng a.u oxidized produot •. Thus l 

notic,ed that it was necessary to heat the mass for at least 

stirred constantly to prevent deoomposit4on, which oaoured 

very essily with the high he~,t. The reaatio:n is as follow.a: 

06H4(g~0. + KOH = C6H4(~~ .,,v+. li2 
=•··· V,.;lOA. 

1 



f1ll0 the ilOlutio:n is filter­

edeOl:1 neut;:r,~.lizi,11g the i,olution 11:t·t11 HOl a.aid until Slightly ro id;1 

a f*i:.ne,.white Pl"ec:d,J>itate sh011ld. appe,tir,whioh ia p8.ra oxyber1zo:io 

This preci:pi tate is ce,:refulley EHllJJaro.ted by fil tratlon to 

rid it of the KOl 111 the solutioo .am tlle11. it is reclissolved itl 

Wtiter.I h~ive fouud tJ1~t auimril oha1·oot1l is very effective in 

d.{)c:olori.zir.ig the solµtiona and the r<:H:mlting oryat:r~111zatio11 is 

tt.f oxy'bem~ald eh~da,,the theoratiotil 

.I reoei ved. of aoid ,a fai:rly 

: good. yiela,i:n view ot· t11e :fact thtlt a:n alleolute 00-11,,"l'.!l"Sion to 

: the acid i.s difficult to acaompliah,. 

, solutiorm i.t is ·preoipi tiri.ted as 81'1 anro1~p11oua p.t.,v.r,d.er"'It is in• 

• soluble in i:10:it orgunic solventrJ.,%-w:r. ·th the exception o:f alcohol 

' llnd. e tlHtf. !11 ?10 t it i a v'G:t"Y soluble~ also in we.rm etbe1· 

. and tlloo'hol soluti oxm. It does not turn purple with £01.Ti.o 

•• ohlo:t:"ici.e t,:lst solution.In this nmnner it wos originally is.::>late cl 

• from tl1e ioylia aGid vn th whieb i.t fo111ms in the Koll:ie i'rooess., 

ietic is that it doea not form 
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is 

ly made J:1i.t.ro 1,1a:ra. 011;.y benzaldehyde ,, l!Vhen l,oiling a. o once:ntrat-

ore,11gei•~vellow 11recipi ta.te formed which hml ~; mel tiI1g point of 

138 degrees O,. !!:hat a1,eoifi~d in 13eilatein1 had •f,i r11.el ting poi:nt 

oli 
OHO 

the ~1az:,o treatmtmt to 

on 

" 

t,o the 

e11:ie~im.ent. ~~hts proaw:., t 
.2, 

(J. Bri,llatei:n gives 185 degrees 

l.Beilstein Vol. 11 ,page 83 
2.Beiletein Vol.11., page 1538 



XI. 

of 

.iJ. our1ou~3 rei;1.Ct:ior1 ie notioed, howc.rve:r, wberi potfi6Bium 

pbenolH.te 1. s uiaetl. 1netetJd of sodium phenole:te. The sodium 

0 {."·· .. r.,c··y.·1·· ,,J\J ,,:}[, 

OU 

{ortho form) 
.Stllioyl:i.c ~,Cid 

f:tnde Wi. tb tlaOH 

0 
( pai'!'a f orJn) 

lfa.ra oqbenzo1o 
Msd.e w1 tb JWH 

The mechanism of the :reaotion,for the potnssi.um anlt, ls ll:Ul 

follews: firat,the potassium pllenolate absorbs carbon dioxide 

und potHgs1um phenyl oorbo:nate ls .:!formed. On acldi tiona,l treat­

ment w:i.tb c~rbon dioXi.de Scbove 150 degrees Ct the para variety 

greflt oi1re. should be taken to regulate the tempe.rature • When 

_220 degrees a 1s. re~iohed tbe pota~sium o,cybonzoate salt i.e the 

ouly produot left h2 the rt?tort, tlle phenol having d.iatilled. 

l.Journal :tfir pra.ktisoh& Ohem1e(2) lOi89;I!7,39;3l.59'7. J 
Lehrbuch der orgt1n:lsohet1 Chemie (Meier-JtiQobaen) Vol 2 

#1 pages 617~518 _ 



! 

I 

I 

l. 06H50R -t- ICOH = CGH50K +H20 

2. 06H50.K + CO2 -=-061!50·. OOOK 

3 • . 06R50.000lt (anhtdms). ~ 06BA(~:Oll: 

4. 06H4<0R i-05H501C ::.. 06R4~K .. . + 06R50i 000:K . • · . . . GOO~ .. · . . ; . 

The potassium $alt of the para. bxybenzoio acid is the11 ·tt"eatea 

with• conoentrated hYdroohl.,or!a a.aid: 

06H~!ox+2nc1 -~a&tt4<g~bR-t- 2x.01; 

and the para oxybenzo1e aoid sepa:rates·in long•:needles,whioh are 

dark' :orange to brown in oolor~vn.t~~ • etystsJ.lized t1·om hot water 

·and al.cobE>l a: seal)nd time., the;v • appesr :'fiel:"feot-ly whitetmhe melt'!"' 

ing poitrt ies 210 degreQs o. Meyer and J$eobsen olaim that the 

f0reg0ing ehang&f.l are chu~ to 41:ff'e!"ent prec1p1 tt:ttes formed from 

the alkaline pbenolate by the intermediate st.eps ·of the phenyl .. 
. . 

carbonate alkalies. A neutral alkaline salioy!t.ate forms first~ 

wh.icb. at higher temperatures is converted to a basie salt_,,,and 

' then the_ preQipitate rearrapges itsel.f to the para co~poundtwhile 

the sodium.remains fixed as the ortho,. 

LABORATORY PROCESS· 
(Details of l?rooedure) , 

Preparation ot 1·otassiwn fhenolate 
i ' 

!he· first step in the preparation o:f pa~a·oJcybenzoio aeid is 

, the manufacture of perfeotly dry pote.ssiwn phe:nolate.To 30 grams 

of crystallized phenol I add: 17.5 grams of pur(l :Potassium '.b.ydroxide 

l.Gatte:rmann-J?raotioal Methods of Organio_ 01'.emist:r, ,p,.34e, .. 347. 



i:11 i;}'f;'l;t;tt:r.monn; but l fou:nd tht1t the t.1m1ntity of ~vHter wns more 

than suff'i.oient oncl i ta tll ow e-vapora tiori J'.'rtrt:::ai•dea the process, eo 

tha.t a large percent of deoomposed, :phenol resul tell .• • ID ordet" 

overoome this,l took r~tiok caustic poto,ab and d.iseol'V'ed it d1recrt ... 

ly in melted phenol oryato.lo,regula.ti:ng thp temperature onre:fully 

by meana of a 00t1atantly mov1ng,lurainous flame; and stir:t•ed during 

the entire proaesa~A oak.ed mas/8,0f bright pink oolor. formed f'1rat; 

tb1s grew darker Ha it became dry.The final product waa a dry 11 

brown,aandy granulation. i'1is prooeea took the greatea- part ot· 011e 

day, so the anl t was :plaoed in a desaicotor ove;c night a:nd the 

Ofr.ltbon dioxide treatment woo start~d the :following morning .. t1he 

su.aoesa of the e1t:periment depends on the use of e. perteotly dry, 

grainy phenolet~t.If there is a11y lumping. oa the treatme1:i.t prooeed.f\ 

it is advi.sa:ble to discontinue the ex-periment. 

~"reatment with ;J~11•bon Dioxide 

The pot~se:1.nm phenolate was pleeed 1n a perfectly d:rJ retort 

incl111ed nt such en o:ngle that mtiiature ~nd phenol passed into 

the t,1be and. rlm out of f;be retort 01Aabeatof~ :paper wi1,e, laHl on 

tbe bulb pf the retort to lt:eep it warm enough to ·prevent oonden­

aation o:f moisture in the retort; 

of the bulb into the ~1alt ai2d produce ·1umping. 

The retort 'waa paced il:1 an oil bath 11 to :regulate the tergp~ 

trature more aoou.rately, and a Of.tl'"llon dioxide genera.tor we.El 

then attaoheHi to it by means of a aeries of interventng d.;rying 
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bottles.The tube conducting the carbon dioxide was about ha.lf 

an ir.1ch above the surface of th(:;, potassium phenolate 3 when :fitted 

into the retort,. Illustration: 

At 110 degrees O a stream of carbon dioxid 
=---- -salt and continued :fr,r an hou:r;then the temperature was gradually 

raised 20 degrees an hour during the course of 5 hours.When 210 

degrees O was reached., the mass was heated. for 2 hours up to a. 

temperature r10t exceeding 220 degrees C,.During the process some 

pher1ol 'ha,d. d.istilled and. condensed in the testtube~ 

riieyer a11d. Jacobsen say that a high ternperature is needed 

for this reaction in ord.er to obtain a good yield of para ox:y ... 

benzoio acid, be ca.use a lovv temperature will produce a quantity 

of salicylic acid.·• wbich is converted at the higher temperature 

into the :para 01r.ybenzoiq aoid.Iiikewise* care should be taken to 

prevent e deoomposi tion o:f para oxjrbenzoic acid into phenol and. 

oarbon dioxide at a tempere,tu:re higher than 22.0 degrees o,., 

Treatment After the 01cidatio:n 

.At the end o:f the B houi .. oxidation, the residue in the 

retort was dissolved in water and treated in an ice bath with 

ooncentra.ted HCl acid u.ntil the solution was i..::ilightly acid. 

A hl!luvy :preeip1 ts.te reau.l tod. This was o:rude para oxybenzoic acid", 
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The precipitate was then dissolved in hot ,va.ter and refiltered 

with animal oharoor1l in order to deoolorize as much as possible 

and purify I before setting aside to aryetallize.ln 24 houri;! 11.ght 

brown,monoolinio orystals formed from the aquaeous solution. 

Accord.ing to Deilate1n1 an alooholic mixture gives larger orysttala 

but 1 :fonnd Urnt t'hf.f cryatals :from tbe pure wste:r solution were 

clee:i:·er and more def1ni te in :form .. The melting -point was 210 degrees 

c. &rnd showed ~n a.bsolutely pure product. This thst there 

was no es11cyli.,J acid formation 1Yreserit.The melting poi.nt of 

sa.11cylic 8.cid is 156 degrees a1, and on orystalliziug 1 t forms 

needle-lilre or;ystals in flu:ffy mosaes,very different from the 

cx·yste,ls obtained here. One of the ;pri110iple differt1noes between 

the two acids is the renotion with fer.ria obloride test solution. 

~alieylic acid solution turns ii very deep purple when a clrop of 

ferric chloride solution is put into it_.while pa.re oxybenzoio acid 

solution renia,ins ur1otrn .. :1ged in oolor.Aside from the melting point 

tb.ia is the ·oe:.st t.eat :fcJx• puri.ty ,when obtainins yields of the two 

aoida, especi~lly whel'l potassium J>henolate is used. Aoeording to 

Ga.ttermp..1111 ~ thE1 maximum yield. tor 50 granm of phenol is about 

l.Beilat,,in vol. 2, page 1525 
2.G·atterman,l?raotioal f!ethoda i)rganic Ohemiatry ,p.346 
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In t'he hope tbe,t n third. ~;:rrang&ment .Of' '.h~tdt'o~l and 

ao1d gx'Ott:p& m1.ght be obtained • Nl.Otllflt' elke.11' W&S used; namely• 

11 th4um.. Qioh baa alknl1n1 t:, even g1"tnter · tban pottlS}Jium or 

SOtlium. 

S:i::t g?".EJJl13 of 11 t:bium bfd:roxtd11 were d1saolve4 tn bot 

water rti th 12 8?'a.ms of pheno1.A ol«,er solutt on !t'esul te4, wht ob, 

,o:n Q'(')oling. showed s prect})1tatt.cn of peerl11.:lakee of the 

salt. la!:, physical properties of t'.he new compound •er~ unlike 

tboae o:f 191 th$r thtt 11 thtum ~roxide or the phenol 11 ,showiDg 

a ntw oom11ount1.1:11,, pre·,~noe e.f phenol was def.1n1titlf detunltn .. 

•d bJ pat-a sm:1.do ph.enol tli. th aod:lum h;ypooblo1ri t~. s beautiful 

blue color of 1nd.e-pbenol being f:o:rme4. 

·fbe li:olb• apparatus a1m1la:r to ttuit uaed with potasaium 

.Ph•nolete •as aet up and the carbon. 41os:1de .gas allowed to 

entt1ur the retort ,wbiob ,ms plaoe itl tbe bot 011 't;,sth. As 

lithium is an alktl-11 a:tronger t'bon 11ot$.sa1wn. it was euggeetetl 

tbat a low&r tempt,riitttre might suff'1ee for tbe reuiction.so for 

8 llOUra thtiJ tempernture was allowed to l"€lllfe from 110 degreee O 

to 19() degrees a. being ,Niiacd 20 degrees a:n hour.The phenol 

distilled over 1n a mooner simila:r to the fol!ego1ng e$peri.merrts. 

tJlien the a•e;s,.otion was ooraplet• 1'Ulti the miat~e ,:1a.a <iiseolved in 

watel",4 violent ef'fel1veaoenoe ooou.re4 •hen l trte4 to neutral­

tie it With UOl.Atto:r tbe eftenosoenoe hal ceased a olea:r, aoiu ... 
'{;. 

tton i-emained 1no oxa aeid, was vie:tble; this ehowe4 the tormeti.on 

ot lithium oarbono.tt en4 the liberation of phenol during the 
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d.eavourh1(; to deter::iline ii' high temperatures deoompoef!!d the 

desired produ.ct s.s at:H)n ~a fo1·-r.aed "'1~1 though the tem);,erature was 

not ellOWE.'d to rBnge above 50-60 degreee o. the .11 t.Jd.um 8till 

formed. the oal"'bonu.te ana gave up th... w1ohenged phenol. 

Finally• a third attemp·t was made 1.n Whioh very· high te1unr,er• 

a.turea were used, 190-240 d.egrees IJ, tn order to obtain euff':1o1ent 

heHt for ·the carbon dioxide to Httaok the 11 thtum phe:nolate wbile 

·pht'tllOlti te • 

From the expe:r.1.mental ev1d~nce here. 1 t is aaamned. thiit the 

·' lithium was too t:!.ctive an alkali, itt:l affinity :for ca.rbon dioxide 

too great to allow of r::ny other :forr11:e.tion than 11 thtnm aarbormte., 

The phenol, li'berated from 11 thium oortib1IH.i\tion at the entrance 

ot t.he oarb.on d,ioxi,d~,, wes d1cirtilled in the free state• reg:erdle~ua 
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:PREF.ARAT!ON OF J? ARA OXYBENZOIO lWID BY REI~1ER-TIEMANN BOMJ/ 

M.ETHOD 

Fara oxybenzoic EH:id ma.y be prepared. b1 the Reimer-Tiemann 

bomb method,, in which carbon tetra.chloride is usetl tnat~s.d Qf 

onlo:roform in the reaction liVith caustic· soda and. phenol.A hard 

ed in st quantit~ of wat~r,17 grams of carbontetra.ehlor ... 

ide we,re ad.ded, tm.d 10 

alcohol was poured into 

c:rtysta.llize.d phenol-Then enough 

mixture to c:lear up the turbHli ty 

at; a ten:rpera.ture of 100 degrees O fQ'.' 

a:m1 remai:ns so if the e:tper;i,ment to succ.HHJsful-. lf the oolor 

, turns black,, it; mea.xrn that either too strong alkali 

high.If thls color oha..nge 

has o,H31lr#Jd• it i~, llseltiss to cu:,ntinu.e, beca.u,sl!l de.composition has 

al.ready set i.xi.If the ex:peri.me:nt is successful, edd ·ten volumes 

'the e11d of the 3 day reaction 

and distill off' u:ncfha:nged alcohol e,nd tetrachloride.Tars will 

now begin to S€'1J)Brate I so, ·before proce.i~ding furthel'.',.ftlter the 

solut:i.o:n~T:he11 neutral:tze is 0.lkaline solution with HOl.:Mow 

d.istill vd steam to volatilize the uncha:ng~d phe:nolt and allow. 

the solution 'to aool,.Shake it with ether.On evaporation, faint 

red crystals of saliaylitf acid. shoulcl. form.The para o:x:tbenzoio 

ory:s:t;als are also in ·this mass• and must be separated with ohloro• 

form by Ost' s method.\i/he:n the para oxybenzoio aaid is completel) 

1. 1erichte vol. 9 1 page 1286 
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ide teat Golut:ton( indicating ealioyl:i.a) aud tr~naperent pl"iama. 

eft'loreacin, ut loo degrees O" w1tb ¥i\ melting l)Oi:nt of 210 de ... 

grcu:Ha u ahou.14 form. 

~'lhen ,v" preformed. this e~er1r.nent it was so di:f'f.i~nl t to 

keep a 0011atant temper~tu:ro et 100 degree.a O at night, v.'ben the 

pressure inex-flaaed or the gas was shut off• tha:t the expt,riment 

was n failure. 
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XIV. ORIGINAL CONTiHB1.Jf.f'I01'JS 

rapidi. 

when 

course 

of roac ti o:n u:na. ocluction, 02· to dotermine resu.l ts 

ho:nologtru.s substances. 

I. Preparatio:n of f'ot~t::::miui,.1 :Phenol a to 

In Kolbo synthesis, it was observed that, if stick 

fusion develo:;:;,e(.l mc,re :ra:pi.dly than if the usual me:,thod is fol­

lowed; namely, e·vaporu.ting a solu.ti on o:f phenol and caustic to 

dry:ness,/fhe .roaction wi thcrut th~ 1r1ater is perfectly satisfactory, 

and. a lighter ,Jolored product :resul t.s. The ev1..i))Oration of the 

water in the ,solution takes so muon •time• and the hoat applied 

is {rn constant,, that a oo:.1side1·able color chaugo is caused, 

even charring results; e,nd yi.elds n;n unsigh'tl~· 1n·oduot, for phenol 

is easily decomposed. 

licylie id 

Boe. a:nd um :phenol:F,,tes on. t:tea.tcd. with ar_..rbon 

di 01-:icle form sa1icyli c r:wid ancl para oxyl.if,mrnic a.,oids re spec ti vel;:w,,. 

de·pendin;· o:n tbe temperature conditions •. The sodiu.:m and potassium, 

cnr:lousl3r,, determine the positions assumed by the hyd.:roxyl and 

acid groupa in the ring~Sodium forms only the or"tho body, sali-

oylie acid, when treated with carbou d.ioxid.e at 190 degrees O; while 

potassium forms first the ortho body and then is converted into the 

para form ;,if the temperature ia allowed to go up to 220 degrees o. 
As the salicylic acid already haa the byd1·oxyl and acid groups 

present in the ort'ho position, if fused at a hi.gher temperature 
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a 2orrn:.d,ion ,Jf para, oxy-

ortho to the 

previmrn 

the hyd.roxyl 

nor the cr1rboxyl would enter the ring,, ·fh., whole phonolate ra~Uole 

irroko from the 11 t11:t11r:-: ffl'.ld the carbon dioxide formed 11.thium 



-43-

IV .Ble~.eh.i.ng, Ht1.l:lcylto Acid Crysta.ls 

i,Jhen aalleylie acid 10 formed b1 tnsion of ~aliotl alde• 

hgd.e and. ei ·th.Enr oiiust1o eode. or 1r1otasb 1 ~stgbtl;v ,01.·yatala 

precipitate the f.:t:rtJ.t 1,100 ... 'fheae o&n i;ie purifietJ on11 by :re­

pea.ted repreoi:p1trl'tion 1 wi•th a loos of botll t1mi WJ.d r;rote.rllf4. 

If .however, a ie~ dro,ps of sulfur dio:a:Uie aolutiQtl ere, put m 
tbe liq·u.1d bigfore e.ryfJtall:t.aation. p-0:e:teetly wh1tt \J:tJstals 

will form the i'ix•at tJ.ttH3• fhi.s metho4 not onlg bleaohes the 

oi·ietals; 'but it :pJttrifiea. tb$m. • :the eample& obi;aiJle4 in ~ 

w·ork ehowecl melting poi:ntt3 o'f 150 degrees 0 1 00::.;•1"'eoponding to. 

tte tbeo:retio~-1. 



-! 
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. -- ---- ____ I,,,_ - - . 

SU!:JIMARY 

OxaHlehyd.es of be:nzane 1Hlif13 been pre:pared and 
. . . ' 

studied;the benzene nueleus containing a :hydroxyl 

group is more ea~ily attao:ked than the unsubstitut­

ed nucleus; the aldehyde and the methyl group in 

'tlle phe11ol interfere vli tb further Ss11bst1 tu.tion. 
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