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Int roduct ion 

'I'he xan thylium sal ts ,~re ionic substances , the skeletal structure 

of whi ch i s well estubli &hed. 'l'he posi t i ve charge i s now beli eved to 

be centered on the 9- carbon etom. As such they behave in m&rzy re-

spectE rs carbonium ions . 

'Ihe obj ect of thi s research wu;:; t o determi ne the behavi or of the 

unsubstituted sult, the perchlorc1.te in pb.rticult'.l.r ( I ) , with di.methyl-

anil ine and. to determine the struct ure of the result ing compound . 

L 
1(10~ 

J 
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HIS'l'OHICAL 

Aun t,hyl ium salts mDy be prdpa re (i from the xanthycirol s b:y the 

&c t ion of niiner&.l 1:-;. cid.s 1t1 i th the eliminuti on of WL. ter . Hofmc:.nn, 

Roth , Hobold , and Metzler (1 ) repor t<.:d the prepc..r1.:.t ion of xrmthyl-

ium perchlor1:1.te from an etheral solu t ion of x&nthydrol a.na 70'i,.: 

perchloric a ci d . Other xa.nthylium salts h e.Ve been pre t)ared by 

Gombert c:,nd 'west ( ~), Gomberg and Cone (3) t..nd mv.ny others . 

Few inves t i gc>tions have been mi:i.de concer ning t he rei:>.Ct-i on of 

Curbonium ions wi t:.h c..1runoni,: or amines . Decker 1:...n ci Be cker (4) re-

porteu t he re&.ctions of 10-methyl- 9- phenyl- acri di um chlori de ( II) , 

9- phenyl XcinT,n ~. l iurn chloride (III) 1 and 10- phenyl- thioxo.n th_yl i um 

chloride (IV) with c,lllIJlonie. , to gi ve the corresµ onding umines , ( V, 

VI, hnd VII) . 

r 1 
+ 

c1- NH3 

'~ > 
I 

I 
C H.3 (' I . ".3 

II V 

Ir 1 
+ 

C'I - ;V}/)) 

L~ // 
VI 

r- + l(t,tl:{ 

NH2, > ~ c:,-
I~ 

I V VII 



Dilthey, Berres , Holt erhoff and Wu bken ( 5) ore pa.r eu spiro-

di-nEJ _p tho ~yrwi ( VIII) 1.:J.nd o b::;ervecl t h cG .... hen hc ,, tec c,lone t h i s com-

pound- 5,.-..,ve u blue coloreo. compouno. (IX) [,, na when heated wi th ;:;i per-

idine :.rem6,ineu color l ess . They explained this by :,he following 

trD.llsf orm&tions; 

) 

Col orle ss ( VIII) 
Col ored (IX) 

t1 - IV ·t 

I'-
c lt.1. C: l·h. 

I I 
Cl~ ;. CH,_ 

" I 
C.Hl.. 

Col or l e ss 

,:. 

\~ 
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Sc:un·::_,o:,~,..; ,.nd Sina ( 6 ) explained the L )ss t c Lr ·;;.ben the (J fJr-

s 1;1tmha. t ;;ii-:. ,J:.me met h u as that 0f Dilthey for the s :,ir .,- 0.i - rn:,.1;thopyrani:, . 

They }r :)f•,_-::., t.L e f oll,,wing tra nsf rmb.ti-ns . 

., 
¥ 6 - 5 

C6 t, , - C :::: C 
I 

C = 0 
¢ - C6 fi, 
C6 H, 

~():, ," ·
-.;; - --· -- C 

Y6H5 
9 - C6H, 

+NH 
(GHz) , 

+ ~1:t .J_ 

( Cil2) 5 

C lored 

C lor ed 

96H, 
C - C6H, 
+ 

Shott ·n ('i) r e porteJ the ieolati .n ,) f three _pr du c tF fr·:-i~1 the r e-

a cti .n Jt ::.l vylium perchlor :, te LU1 G. Eilli:ionia, thE, , .. na.lys · s of wbi ch in-

of J t · l, , l e.nd l to 1 . The reacti ,.m of fL.vylj_um per chlor'ate 

a nd p1y,ri J.r.c: gav e one sub::itituti . n product. The 1,roduct ,, frcm ,)Z·.·n oly.: 

f;i:=; in ~. i c <:. she comµounc: to be 2- :,hE,nyl- 4- ,>i ;::1criciiu , - 1 , 4-ben zo pyr ;;in . 

He re1,, 1r--c. th-t fl avyli um p l'lrcblora t i:: .:,nd ~: i rnct hyl <niline r eact t o 

f ~, r m ?. - i.10. ~- !, - (4' d.im,:; t hyl a.min ·.,µhenyl )-1 , 4-benz pyrim . I<'lavyliu.ih µe r -

c hl ,)l: .. t 1., j_,.. 11 i line yiel,.te,,. three ) r ,ducts t;, ,, f which were t u, t a tive-

a.nu i·J , i, .. . >:,( .> . henylbenz , yr,rnol) aniline. 

Ul."l. -

0erH,ia ;::: ) - . ,_,:;<rJ. .\.0 . .n then -_ l wit b r;.niline in acetic ·,,. cic:. S·)lution . They 



al so prep,,red. 4 1 - di methyl t:.mino- 9- di9henyl D,.nthem, by conc..iens ing 

9- phenyl xc.n thenol 1:-cnd. c.imethyhniJ im:, i n c:. cet ic a cio solution. 

Neiderl and I-Lrt ( 9 ) conuen sect u number of phenols wi th XL.n

thy drol 1 u s ing e:;hc i ul a cetic uc i d , sulfur ic aci G. , or unhyd:z·ou s ,.luminum 

chloric..e ~s '" conclens in5 4ge n t , to Jroduce the corres;,ondi ng p- hydr 0:xy 

x e1 nthenes . 

Gombert; rn d Kamm (10) report ed tlw t tri ~henylmet..hylcLrbinol ;,.;.nd 

tri phenylmethyl chlor i de concten3e wi th phenol in t he .:.J:rer,e nce o± ve ry 

smc,J.l ' lwmti t itis of 2.cid to give ,dmost :,w.,nt i t: ,tively p- hycl'oxytetr a

phenyl met.h f: ne . 

I dc.tl E:l s and Hus s ey ( 11) re_Jort eu. t.~r: conde m,o.t.ion of c. niline hyciro

chl,,ri J e ,dth m- tolyldi ,;henJl carbinol in g.l t ci lil &.cetic ti.Cid, t o r:; roduce 

m-tolyl- 4- b.!ll.ino- . 1he njldi qhenyL"!let,h, ,ne in 62;,-. y i eld. . 

Wi tten a nd },ei d (12) r epor·ted the pr c~) t·r.:. Li,m of p- a.mino tetn.1;heny1 

me -::.h&_ne in 70 t o 80% y i e lo.s by reflu:xing tri phenyl c a r binol fo r t hree 

hours , in t wice i t.,; 1,·e i i:c-h t o f gL,cLc.l ci.Ce t.i c &c i o. , wi th t .-!O e ·iuiv&.lent s 

of aniline hycirochlor i de . 

l t i ;:; po s sitle to consiuer th ::. t the d>oV8 r e,~ctions might pro ceed 

vi o. c ,~.rbonium ions forme d from e i thcr the tri ;")henylmethyl c;;, rbino.Ls or 

the X;J.n t liydrols by t he (.cti0n o f t he &cetic c.cici or the minerc~ l l:.ci<:is . 



THEOR.b'"'TICAL AND DISCUSSION 

Wolf (13) has sho.m by the following reaction that the Jlain 

pa.rt of the charge in the xanthylium ion is in the 9 position. 

I 

NH'i
n 

( 

N-H 

0 
llI 
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Shotton (7) f ound that ,,hen flavylium perchl or at e (XII) 

r eacted wi t h di methyl a.nili ne t he f ol l owing r eact i ons took pl ace ; 

t 

c,o ... + ON(C1'13t 
XII 

XIII 

+ 
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The p roblem was to s tudy the reaction of xa.nthylium perchlorate (X) 

with dimethylaniline. The following reactions were postulated; 

XVII 

+ 
Ct O + + 

When xantbylium perchlorate was treated 

with dimethyla.niline the author obtained 

as the major product 9-(p-dimetbylam.ino

phenyl) xanthene (XV) and a small amount 

+ of 'blue solid postulated to be the per

ehl.orate of the oxidized form (XVII). 

X 



a 

1,.,'olf (7) a lso prepar ed (XXI) by the r eaction of xa.nt hydrol 

with aniline and then ree.rra.nged it accor d.ing to the fol l owing re-

action to gi ve coapound {]I). 

Hc f 

( 
' - ! \ .,., • C 

XI m 
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The reaction of xanthydrol with dimethylimiline in gl eci al acetic 

acid and in the presence of concentrat ed hydrochloric acid should give 

compound (IV). This r eaction might Pell proceed via the f ormation of 

a carbonium i on and .may be f ormul.::t ted as f ollows; 

HCI 
Ac PH ) 

tV(cH,) a. 
xv 

The abovr; r eaction proceeaed smoothly with t he formation of ( XV) in 

good yi eld. 

+ 
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Shotton (7) proved the structure of co11pound {XIII) by the re

action of flavyliua perchlorate (XII) with p-dinrethylaminophenyl lithillll 

and the subsequent oxidation to the carbinol (XIV). 

XII 

~ 
\i~ 

XIV 

HX 

+ 

( 

' 
O + 

I + L,(104 

~ 
/V ( ( ll-3 )z. 

nu 
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When xant hylium perchlorate (X) was r eacted with p- dimethyla:mino-

phenyl l i thium the foll owing r eaction took pl ace . 

- - ---- -~-~ - . ---------- -- ----- ~-- - -- -- --- ·- ----. -··--------··- --···· -- ·--- ·-···- ~ ------------·-·--

) 

X 

xv 
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Shotton (7) proved the structure of compound {llV) by the f ollow-

ing synthesis; 

( H,.O 

XIV 
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When xanthone was reacted with p-di~thylaminophenyl lithiua 

the following reactions took pl ace; 

0 

XVI 



The produc t ( XVI) when tres.-se o. wi th e:;..cebs 70i: ::;erchloric acid in 

&ceti c 1:nhydride forrueo. ;;-. yello_w ·S,Ql.id . 'I'hi s sol i ll o.Th:, lyzed for t;wo .9er-

chlorate ions . The reciction i s 9os t ul&te(, t o bG ; 

) 

N (C HJ,,. 

~ 
/\/(( l·h)~ 

11+c,ot 

14 

., ,o-
4 



Wolf (13) r educed 9-p-metho:xyphenyl xanthenol to 9-p-metho:xy-

phenyl :x:anthene by u s ing a 901, formic acid solution containing sodium 

carbonate 

HCOOH 

N~ 1c.0J > 

~ 

OCHJ 
The carbinol (XVI) when renuxed with 90% formic acid containi ng 

a little sodium carbonate yielded (XV). 

) 

XVI xv 

This reduction, coupled with analyses of (XV) and (XVI), served as 

proofs of structure of these compounds . 

15 
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The earbinol (XVI) contains the triphenylmethane grouping and is 

analagous t o malachite green (XVIII). 

0- /'./ ( C H ~ .2.,. C 
I 
() H 

XVIII 

The ca.rbinol {XV!) und.er goes many of the characteris tic color changes 

of the triphenylmethane dyes. When dissolved in acetone and treated with 

a small amount of dilute hydrochloric acid a blue solution is formed. 

More acid renders the solution a deep green. When strongly acid the 

solution becomes yellow i n color. Treat ment with dilute base will re-

verse these color changes until a colorles s solution is obtained. The 

color changes noted with increas ing acidity probably involve elimination 

of resonance forms due to sal t formation. 
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The transf orma.tion of the cs.rbinol form of ma.la.chi te green (XVIII) 

to the colored compound {XIX) is similar to the cliange taking place when 

(XVI) is treated with acid to give the colored compound (XX). 

. 'i , { 
; .. l, . . . ) . 

£ . 

l , :: _, ., . .. ., ____ . 

XVI 

. I' 
,.J 

. •. :~.--:-./ 

;•J . 
i I • I . ,.·; ~ 

H~ , ---., 
/ 

'"\ \ 
\ . ', 
~\.~----

; 

j '-

'·-<:::·-
~ ....... . 

+-
' 

X 

There are seven possible resonance forms of the carbonium ion in malachite 

green, seven major forms and one minor form in {XIV) prepared by Shotton 

(7) and six major forms and two min.or forms in (XVI). Since resonance 

f'orms are closely tied i n with color it was interesting t o note that 

(XVI) was a t least qualitativel y intermediate in color a.s predicted by 

t he munber of r esonance forms . 



These reactions m~ be summarized as !ollows; 

HO 

0 

::--.... 

+N(etbt 
1-1 c10; 

+ 

18 

l 

~] [HJ 

;-

X 



lted.uetion of Xanthone to XantilYdrol (14) 

An. amalgam of 9.0 g. of metallic sodium (0.39 gram atoms) and 750 

g. (55 ml.) of mercury was prepared by placing the sodium 1n a 500 ml. 

round bottom flask and covering the sodium with 25-JO ml. of dry 

toluene. '?he sodium was melted by ca.re:rnl. heating with a free name, 

19 

the name extinguished and 2-J ml. of mercury added dropwise with shaking. 

The reaction was very vigorous at first, but soon subsided and the re

mainder of the mereuey added at such a :rate that the toluene boiled 

and finally was completely volatilized. 

The amalgam was cooled to fifty degrees and 25 g. {O.lJ moles) ot 

recrystallized xanthone suspended in 175 ml. of 95~ ethanol were 

added. 'l'he flask was stoppered, held in a towel and shaken vigorousl.1', 

releasing the pressure from time to time. The temperature rose to 

sixty or seventy degrees 8l1d. the :x:anthone dissolved forming a pale gr9¥ 

solution. 

The mixture was vigorously shaken for fifteen minutes and t hen 

poured into 2 liters of cold distilled water. The white precipitate 

was recovered by filtration, washed with water until free of alkali, 

and dried at 50° to constant weight. The crystalline product melted 

at 121-1220. The yield was 20.5 g. or~ of theory. 



Preparation of Xanthy:liu:m Perchlorate 

Forty grams of :xanthydrol (0.20 moles) we.re dissolved in 1000 ml . 

of anh,-drous ether in a 2 liter round bottom flask surrounded by an ic.e 

bath. Dry hydrogen chloride was passed in for JO minutes. A solution 

of 20 ml. of 70~ perchloric acid i n 60 ml . of acetic anhydride was then 

added slowly in small portions. Ad.di tion of the perchloric acid-acetic 

anhydride mixture caused the formation of a bright yellow precipitate. 

Hydrogen chloride was again passed in until the solution was saturated, 

about two hours . 

The yellow precipitate was collected on a sintered glass funnel, 

washed twice with absolute ether, and dried by suction. The yiel d of 

crude perchlorate was 50 g. or 8% of t heory. Recrystallization was 

attempted using boiling glacial acetic acid but decomposition resulted 

and no :xa.:nthylium perchlorate was recovered. This method also failed 

on anoth.,r sample of crude xanthylium perchlorate al tholJ&h other e1l)eri

menters (15. 16) have used it successfully on similar perehlorates. 

Another portion of xanthylium perchlorate was pr epared by suspendiDg 

25 g . of xanthydrol (0.127 moles) in 750 ml. of am.iydrorous ether in a 

nask surrounded by an ice bath. l'if't-een ml. of :perchloric acid was 

dissolved in 45 ml. of acetic ~ide using extreme care and cooling 

with an ice bath. This mixture was added slowly to the etheral solu.-

tion, shakill8 vigorously after ea.ch addition. The yellow precipi tate 

which formed was recovered by filtration, washed several times with 

anhydrous ether and dried in an oven at 105°. Further purification was 

affected. by washing with warm glacial acetic acid followed by washing 

with anhydrous ether. The yield was 33 .8 g. or 93% of theory. Since 

the melting point given by Hofmann, Roth, Hobold, and Metzler (1) was 



~l 

onlv 1..00rox L.1bte the comr}ounci 1,n.s ._:; n.:.J.yzGd for cblori, :;a , u s ing PLrT .., ... _.[ ~ 

bomb p.cocedur e , i;.nd the melting ) Oin t o f the c"Dt.::i.yzed x :::: nth:>,liu.11 per-

J,m ,lys i s : Cl , l~ . 67 Found Cl , 1:,. . Tl 

Ue&.ction of D:i.methyllniline and :XL,ntJ1ylium Perchlo ,'L:.te 

T..- e l ve and one tenth 5 rarns of d.imethyli.iniline ( 0 . 10 mole s) .. ere 

d i ssol ved in W O ml . of bnhyd.r ou s ether a nd 14. 0 g . of x ~nthylium per-

chlo rLte &dded in small por·tions . 'l'he iL'..'. Sk wus sto..i ,)ered and shden 

vigorously cfter each c.1d<li tion. The xanthyl. i um psrc::hlorate di e. not cti a-

solve bu t, rea ctea slo wly, the yellow color cha nging to l i ght, g!·een. After 

a short time snowf'h,ke crysL,:,;_ls formed in t he solution. After ul l of the 

xe n thylium perchlor·b te hr.d reLC i:,ed a blue preci1.i i tt. te Wb s no tea. in the nE;ck 

o f the flc.sk . The preci pi tate w&.s re covered. by fil t n t.ion s.nc:. the ether 

solut ion evEiporc:.t.ea. . A whi te solid. remained. The pre c i ~··i k,te ·cern.-~ining 

a fter the iiltre- t ion was extruc ted. severo1 tim,3s ,d th e-the r f;.nci ;,J,l of the 

wh i t e product c i ssolved le:-:; ving a smHll ~mount of t hE:e blue p:reciiJi t,a t.e . 

'l'he e t her wus hings were evt..~on .. t ed obtaining mo re of' t he whi te solid. 

The blue compound wc1 s di ssolved in me thanol end the solution nwde b,:sic 

by the c;;.ddition 0f d.ilute hydroxi de . U:;,on the addi tion of wti.ter c:. white 

solid formed which w1-:. s recovered. b-,r f'i l tr, :t,iun. '1116 t.hre..:: whi te boli..:is 

were combined 1:1.n c. rec1-y,, t"'llizeJ from el.her . The re..,ul t ing sol ic. me:l ':-ed 

a t 158° a nd aw_lyzed. for 9-( p- dirnethylmn.ino_;Jhenyl) .x;,,,n thene . The blue 

preci p i ti, te was pro bb.bly the a ll>ove COilllJound contrunirn,.ted wi th thG per-

chlo ::::·c:,te o f i t s oxidized form, 9-(9- dirnethylaminophenyl) x t: ntbenol . 

Calculc. t ed H, 6 • .31 

Found: c, 83 . 6 



The reaction between dimet hylaniline and xanthylium perchlorate 

was repeated using 10.l g . of xanthylium perchlorate (O.OJ64 moles). 

and 14 g. of dimethylanil1ne (0.11 moles). This time the Peaction waa 

carried out in e. 3 n-ecked creased nask , which was titted w1 th a stirrer. 

The yield of white product analyzing for 9-(p-dimethylaminophenyl) 

xanthene wa.s 6.1 g . or 56~ of theory and the melting point was 1.5. 8°. 

Reaction of Dimetlqle.niline and Xanthzd.rgl 

J'ive grams of' xa.nthydrol (0.025 moles) were dissolved in .30 ml. 

ot glacial. acetic acid and 1 • .5 ml. of concentrated hydrochloric acid 

added to form an orange red solution. Four and four t enths grams of 

dimethylaniline were added to this solution and the mixture renu:r:ed 

for four hours. The ad.di tion of the dimethylaniline caused the solu.-

tion to become green i n color, but this faded to a pale yellow-green 

at renu.x temperature. The solution was poured into 500 ml. of water 

containing 5 g. of sodium carbonate. The light green solid which 

formed was recovered by filtration and washed with water. The light 

0 
green solid was recrystallized from ether and melted at 1.58, the melt-

ing point of the 9-(p-dimethylaminophenyl) xa.nthene. The yield we.a 

5.9 g. or 79% of theory. 

Preparation of :e:::Brpmodimethzlaniline 

One hundred grams of dimethylaniline were dissolved in 200 ml. of 

glacial ac&tie acid and cooled in an ice bath. Seventy grams of bromine 

were added slowly from a. dropping funnel. After the ad.di tion was com-

pleted. the f l ask was nearly filled with ice water and shaken vigorously. 

~is resulted in the formation of a white precipitate. The precipitate 



was collected mid. w.shed eeyera.l tbtee with water. Recrystallisation 

from 95i ethan:ol gave a white oompOWtd melting at 55°. The yield waa 

l.05 g. o:r 6;i of theory .• 

tr!PE!£ion of P:::Rimetbzlaminophep'l 14 thium 

!he met hod described by Austin (17) and t'H.l.wm, Zoelner, and 

Selby (18) was us-04. Eighteen lttmdredths of a graI:1 0£ lithium ( 0 .0 28 

gram atoms) was cut into small :pieces, covered with ether and placed in 

sur!ace condenser, a.nd a stirr ing motor .. One aSld tive tenths grams of 

r-orrn:nodil!leteylaniline were diesolvea. in 25 ml. of ether and one third 

of this solution '!lms added t e the min,u·e. The mixture was refluxed to 

tion added at such a. rate as te keep t he ether refluxing. Atter the 

addition ot the p,,-'bromodil'Jiet l:iylanilin.e the fffluxing vs.a continued. for 

one half hour by heat ing on e. s t eam bat h~ By t his time nearly all of thtt 

lithium bad raacted. 

To a solution e>t p-dimetlzy'lami nopl:1-enyl lithium, :prep.a2'0d a.s describ

ed above, ?. . 8 g. of mu\hylium penhl.en.te (0.01 moles) were added in 

small portions . A dArk r.,recl:,oita.te immediately nape.rated out whlch was 

recovered by r ntration. The pNteipitate on the tllter vas washed with 

ether and the combined ether solutions evn;po.rated to dryness . P.oceya- .. 

talllzation of t he r es i due from the e t her solution yielded 2.0 g . or 

661 of the theoretieal yi eld of 9-(p...dimeths,'la.'Tlinop.hen.vl) mntbene. !he 

0 
melt ing ~ oint was 158 . 
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Reaction of :r::Dimethylamino-phen.yl Lithium with Xa:nt hone 

A solution of p-dimethylaminophenyl lithium was prepared as de

scribed above using 0.95 g . of lithium ( 0 .137 gr am atoms) and 13.1 g . 

of p-brO!?ftiimet hylaniline (0.066 moles). To this solution was added 

14.6 g . of xe.ntho• suspe:nd.ed in 150 ml. of dry ether. The solution 

was refluxed for oni, hour . with stirring. '?he lithium eompound was 

deeo~ 1osed by pouring the contents of the flask into 200 ml . of ice 

wat er . The excess lithium decomposed gently. The i ns oluble white :pre-

cipitate which formed was r emoved by filtration. The ether lqer was 

separated, dried with anhydrous sodiu.m carbonate and t hen evaporated to 

dryness. 

The light yellow solid remaining after the evapora tion of the ether 

was r ecrystallized . 
0 

It melted (decomposed) fi-om 145-150 . When 

dissolved in acetone and treated with dilute hydrochloric acid a blue 

solution was formed indicating the presence of 9-(p-dimethylaminophenyl) 

xanthenol. However, the analysis for nitrogen was s i gnificantly low and 

this solid was probably a mixture of the unreacted xa.nt hone and the a,.. 

bove c ompound., such a mixture would be colored in acid solution. 

The white insoluble solid was recrystallized from ethanol-acetone 

and water . It melted (deCOlll'Josed) at 191-192°. This compound also 

pr oduced a blue solution when dissolved in acetone and acidified with 

dilute hydrochloric acid. The addition o:f dilute base to t his solution 

rendered t he solution colorless again . ~his solid a.nalyzed t o be 9-

(p-dimethylaminophenyl) xa.nthenol. The yield was 10 .8 g . or 51% of 

theory. 

Analysis : 

Found: C, 79.? H, 6.35 N. 4.59 



Reduction of 9;:(p-Dimethylamingpheµyl) Xantheaol to 9::(:r::Din;ietp.ylamino

phen~'l} Xanthene 

One gram of 9-(p-dimethylamino:phenyl) xa.nthenol (0.0031 moles) was 

dissolved in 25 ml. of 90~ formic acid, which contained 0.5 g. of sodium 

carbonate. This soluti-on was refluxed for one hour. The original solu

tion was a. very dark green which turned to blue on heating. The blue 

color faded on refluxing and after standing for twelve hours a very light 

green solution was obtained. The solution was poured into water and a 

white precipitate formed. The vhite s-0lid was recovered by filtration., 

washed with water, and recrystallized from ether. White snov-like 

crystals were obtained melting at 158°. The yield of 9-(p-dimethylamino

phenyl) .xanthene was 0.77 g. or 6Ji of theory. 

Preparation of· the di-Perchlorate of' 9-{p-Dimethyla.minophellYl) XanthenoJ, 

Thr·ee and two t enths grams of 9-(p-dimethylaminophenyl) xan.thenol 

were dissolved in the minimum amount of dry ether and 2 ml. of '70% 

perchlorio acid dissolved in 8 ml. of acetic anhydride added slowly and 

with vigorous shaking. The solution turned blue with the first addition 

of the perchlorio acid-acetic anhydride mixture. Further addition caused 

the formation of a blue or green precip itate and finally a light yellow 

precipitate was formed. This was filtered, washed with glacial acetic 

acid, and finally washed with dry ether. The yellow solid which was 

somewhat hygroscop ic was dried to constant ,-,eight at 105° in an oTen. 

The melting point (decomposition) was 247° • .Analysis indicated that the 

perchlorate of the carbinol and the perchlorate of the dimethylamino 

group had both formed. 

Anal.ysis: Calculated. for c21Hi9o901~ Cl, 14.18 Found Cl, 14.46 
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i'hree new compound• were prepared and a fourth, whose melting 

point as given in the literature was onl7 approximate, was prepared, 

analyzed and 1 ts melting point redetermined. 

9-(1>-Dimethylamb.ophenyl) xanthn.e was prepared by three different 

methods. It was prepared from :xant~lium peroblorate and dimethy'la.nlline, 

from :r.anthylium perchlora te and p,-dimethylaminophenyl lithium and by 

the reduction of 9-(p-dimethylaminophenyl) :mnthenol. 

9-(p-D:imfl tbylaminophen;y].) xanthenol was :prepared by reacting 

xe.nthone with :p-dimethylaminophenyl 11 thium.. When dissolved in acetone 

and then treated with dilute acid this eompolll'ld yie1ded a blue solution. 

which turned a deep green and :tin.ally yellow as more acid was added. 

Xa:nthylJ'Ull perchlorate was prepared from .xanthJ,'drol and 70" per

chlo:l"ic a.eid. Since Rofma.nnt Both. Hobold, and Metzler (1) listed the 

melting point (decomposition) as about 23.5° this compound was analyzed 

and the melting :point redetermined. The melting point (decomposition) 

obtained by this author waa 2)4-23,0 which substantiated the value given 

above. 



bl c,LI OCl u~PHY 

1 . Hofm1;.;.nn, Roth, Hobold, anct Metzler, ber., ~ , :C.624 (1';110) 

;;; . Gomberg t1.nd \;;es t , J. Am . Chem. Soc ., ~ . 1529 (191:.:.) 

27 

3. Gomberg end Cone , Ann., 370, 14~- ~08 ( 1910) ; via C. A., !:t., 117:.2 
(1910) 

4 . Decker c1.nd Be c:ker , Ber ., J;&, 976 (1913) 

5. Di lthey , Bei re s , Holterhoff 1;.;.nd Wubken , J . Prukt . Chem., 114, 179 
(19~6) vic:1 Shotton, .t'h. D. Thesis , Iowa ~tt1.te Univ6rsity , 1949 . 

6. Schonberg and Sina , J. Chem. Soc ., J:ij{L, 175 

7 . Shotton, Ph . D. Thesis , State University of Iowe , 1949 

8 . Ullman and Engi , Ber., 4~ , 26:::.5 (1904) 

9 . Neiderl "'nd H&,rt, J. iiln . Chem. Soc ., 22., 719 (19.37) 

10 . Gom·o,:.,rg and. K.ti.mm , J . Am. Chem. Soc ., ;'1 , 201.3 (1'117) 

11 . I ddles &nd HusseJ , J. Am. Chem. Soc . , .§l, ~769 ( 1941) 

1 ~. \'ii tten a nd heid , J • .t...m . Chem. Soc ., 69 , 973 (1947) 

13. Wolf, Ph . D. The s i s , .:itn. te University of Iow1;.;. , 1949 

14. Hollemi...n, 110 rgc:. nic Syntheses" , CollectivE:: Volume I , John wil ey and 
Sons , I nc ., New York , 194.3 , p . 554 

15 . Conant , Sm:::.11 c.nd Sla tin , J • . Am. Chem. Soc ., .£&, 1743 (1926) 

16. Cona nt 1.:.nd. Small ., J • .Am . Chern. Soc ., fll , 3068 ( 1925) 

17. Austin., J. Am. Chem. Soc., .2ii, 37~7 (193 :;. ) 

18. Gilma n, Zoelner, o.nd Selb? , J . A.en . Chem. Soc., U , 1253 (1933) 



Thom.1:,s brown :,.i ce wa,, bor n ~t Meuo rv. , I llinois , June .,:_7 , 19;.·5. 

He recei vect his grc,de and high school training in t,h& hed·T!"Et Pi.:.bli c 

Schools . 

He 2n t~;reo t he n:.iv~; l servi ce in the s um,1H~r of 1943 &nd rece i ved 

,.,. commissi on as &.n Ens i gn in t he Navt .. l Heserve in July of 1945. In 

July of 1945 he wa.s marTi e a to Alphu J ean Tober. 

In June o f 1948 h e was grG.du .,ted f r om t he Univ,n-si ty of the Sout h 

l>'ith tha degre e o f hchelor of Sci0nc ,. . he bt.'Lencieci Michig2 n ;.: t.1.:te 

College Gr;..au cJ te School fo r the fdl (,Ur1rt ·:c1· o f 1948 , i;er.ring L:. S £. 

Gr"'du · t,e j,_ ,,c:;; i st: nt in the Chemistry llepE:.rtrnent . In J t.. nUo.r;y , 1'14'1 , e.. 8on, 

Thomvs vr o,m, w0,-: born. In the summer of 1949 he en t ered Okh~r,omc.. A. i::cnd 

M. Colleg.:, a nd in the i&l l of 1949 he wa s ,~tJ) Oi nt e c, l ' Gr&ciud .e Fello1-,· in 

the Chemi stry Depa r tment . 



TYPIST: Jo Fowler 

Stillw&ter , Okl,ilioma 


