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Phenyl sulfone nay be conaldered a diphenyl derl-
yotive of sulfurie scld, in which two of the DH groups
~of the aeld éra replaced hy‘yhxagi groups. It is alseo
eslled diphenyl sulfone, and in Germen "shlfobenzid”,
tat 1n this papsr it will alweys be referred to as phew
ryl sulfone. 1I% 1s rawmiﬁ in appreciadle quantitlies as
a bye-product in the sulfonation of benszene, especially
- when very concentrated acid ls used. Parhaps the best
 method of preparing 1% for laberstery use iz by the
 Friedel-Crafts synthesis, in whisk the ehloride of ben-
zene sulfonle scid and benzene condemse in the pressnoe
of aluminum ehloride.

Bubstituted phenyl sulfones are produced either
by the direct substitution of the hydrogen ataoms in the
benzene rings, or through the sction of sulfuriec an.
hydride on substituted benzenss, Thus phenol and sule
fur trioxide yleld dlhydroxy phenyl sulfone; brouben-
sene and sulfur tricxide yisld 4ilwrom phenyl sulfone,
ete. Chlorine may be directly substituted under ceprs
$aln conditlons, and the nitro and sulfonie scid deri-
vallves nay be dlrectly produced by the sction of & nmix-
tare of Tuming nitrie and fuming sulfuriec acids, and of
chlorsulfonie acld, respectively.

After the war conaiderable quantities of phenyl
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gulfane were left over from the various industrial
procesces, and the problem of ite use hegaag'nf 1%
portonce. This need for o use to vhich the exeess pProe
duet could be put led ¥. E.Grandmougin #) Lo prepare
8 great many derivatives of the substence with the hope
of being able to apply some of them In the dye indus-

try. He baged his structures on an aseumption, which
although 1t may be correct, cannot be said to abeo.
lutely Juotifled. Several other investigstors had
worked with the directly substiiuted derivatives of
vhenyl sulfone, but in no cspe had the structure of
the dlsubstituted products been unguesilonably deterw
mined by actuslly splitting apart the two rings and
deternining the structure of the resulting rroducte.

It tse always been ascumed that these products
have z symzelrical constitution. This ssaumption seems
Lo be Justified in that both of the phenyl groups are
equivalent, and should be subjeet to the sanme direct.
ing influence of the 80, group. It has s2lao been ap-
sumed that all of the products formed with the sid of

 substituted benzenes conform to that constitution which

the directing influence of the substituted benzense groun
would call for.

*} "Comptes Rendus de L'Academie des Selences"
1922 - CLIZXIV, 168170,



In the reazetllion of various resgents on phenyl
sulfone, the following substituted derivatives are
poesiblet

. fono~ { Nitro, for example.)
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O,\ Nmo, (cmit)

But a8 has slresdy been mentioned, there 1z not
nuch reason to exnect compounds of the last three strute
mma due %o the apparent equivalence of the two phe-
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nyl groups. For the same resson it ls unnecessary

Lo comment uwpon the six preceding etructurss in whieh
the substituents are both on the agam,vﬁangi EPOUD,
ag 1t would not be expseted that one of them would
teke on 5 substituent group without the other one
doing 8o £lsd.

In phenyl cullone the groupr to which the direct-
ing influence ia due mey be congldered »ﬁﬁﬁaﬁﬂg, an
*saﬂﬁﬁ.grangvlnﬁhinh the OH i replacsd ky'ﬁgaﬁ‘ Ae
both the hydroxy snd dhe phenyl grouns are negative,
the fafm&r being nuch more 8o than the latter, the
character of the sulfonie zc¢id group is not materisle
1y ohanged by the replseesent of the hydroxy by the
vhenyl rediosl.

The sulfonic ncid group is practically univers-
5lly coneeded to De meta dipecting, and the theories
devieed 1o account for the directing Influences of the
atom groups in the bensene ring are In aceord with
this exverimental faet. Hubner #) atated that an scide
ie substituent entors the position ortho or pars to
the least seldiec groun already present, taking up the
metn position in case the group zlready present is
asidic. Boelling #%) sxpressed essentailly the sane
rule. Deveral other theorles all sccount for the fact
that the =500 group directs meta, For thies reason
it would be expecied that the products obtained by

the direct subsiltution of the hydrogen stome of phe-
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nyl sulfome would have structures in which the sub.
stituente are meda %o the 50; group.

*) "Bertents® -- 1875 - VIII, £73.
#8) "Peprichte® -« 1876 « IX, 1797.

Fﬁobah&x the firet work done on the subsiitut.
ion products of phenyl sulfone was that carried ocut
by ¥Mitscherlich in 1834 #}. He noted that the phew
nyl sulfone wae not changed by chlorine at ordinsry
temperatures, and that at & temperature near ite melta
1§$‘§é1ﬁﬁ chlorinated benzene was formed smong other
produets.

&ariékg-**} was the next man %o do considerable
zork on the subject. He u&aﬂia@‘b&ﬁhltha setlon of
ehlorine and of nitrie aeld on phenyl sulfone. His
dinitro compound he found to melt &t 164%, In the chlor-
ination reaction, he elaimed to have obisined two come.
pounds, one of which he ¢slled bichlorous phenyl sule
fone, to which he allotted the formula

ClCeHRB0,
61Ecﬁﬁ5.§
This was formed secording to him when phenyl culfone
ig trested with ehlorine at ordinary temperatures in
dispersed 1ight, &nd more rapldly if the reaction 1is
allowed to take place in the direct sunlight, or the
phenyl sulfone ie brought to its melting point. Thie
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sompound, Cericke sald, wac decoupossd by repld hedte
ing or by the astlon of FOH, into ﬁﬁl or XC1 &nd bl
ehlor phenyl sulfone, according to the following ree
actione:

Glg&gﬂg#iﬂg} neat ClCel4B0,
ClCeHy 7 G1CgH,,

£ 1,05H580 1 CeHLEGe) .
20655 33 + 2KOH —7 czc@ssﬁi 2 Ke1
Cigle¥e ClCgi, ) + 2 Hyl.

}f 2 HCl.

Ty repeating Cericke's experinents, Otto and Gruw
ber #*4) somewhal later were unable to oblaln this soe-
eallsd bichlorous compound. By ireating phenyl BUlm
fone heated to 1te melting point, with ohlorine, it
deconposed sceording to the following reastion, in &
manner oimilar to 1is decomposition with phosphorous
mtwhlcﬂde: |

Ggﬁgsaj RN 85355 . &éﬁgwg;{ .
Celig c1 €1
CgHgE0¢ :‘:5552; + CeHs80

§ + %13«-
¢l ¢l

‘ §+ PClyg ~7
Cglig

They found that in the direct sunlight still further
decompoelition took nlace. Even al ordinary tespere.
tures the atom-group BO; was found to leave the radle
eal CzllgS0y conbined with chlorine as sulfuryl chlor-
lde.

In his “Lebrduche der Organischen Chemie™ ( Vol.
TIX, page 123 et seq, ), published at sbout the same

tine that Otto was doing hie work, Kekuld nade the fole
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lowing conments upon the action of ehlorine on phes
nyl sulZone, "The latest experiments on the sstion of
chlorine on phenyl sulfone have led to apparently comn-
 tradietory resulis shose difference may be explained
by difference in experiment conditlons™; and later on
 ®7he reason that Otto and Ostrop eould not obtain the
mwam& deseribed by Cerlcke sasily finds ite sxplane
ation in that Gericke heated the phenyl sulfonre co that
the chlorine thersfore scted on the latter essentially

in the vapor fora, conditione which were also gulte
eially adepted to the formation of addition pro-
duets of bLenzene®.

SLEHO

Otto and Ostrop had done thelr work the prvioms
year. This statement by Hekuld led Otto and Gruber to
carefully study the reaction, and to sccurately test
‘the behsvior of phenyl sulfone "toeards chlorine un
&w different conditione, and to finally establish
whether or not ihe coupounds deserided by Gericke can
be prepared by one or another measns,™

They followed Gericke's di

eotions & nearly to
the letter ms possible, and found that the "yellow
olly dropa which distil over" were & wmixturse of equal
parte od ehlorbenzene and chloride of henzene sulfonle
anid. ¢ In temperature seemad to make ny 4iffers
#nee In the results for they oblzined the same products

i‘h:s

#

in every case. In the sunlig

ht the desomrosition took
place more further, as has been previously etated. They
finally concluded thet if & compound of the formuls ss-
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eribed $o 1t was farmed at all, it deconposed at ance
into the nroducts obtained by these two men.

They d1d mot stop at merely dieproving Gericke's
eonclusions, but they sitempted to prepare s substi-
tution produet In 2 still 4ifferent nanner. They first
tried to forn » chlor-substituted phenyl sulfone by
ﬁ&ﬁa&iving the substance in earbon bisulflde and treal.
ing 1t with chlorine, but nothing herrened. VWhen they
found that phenyl sulfone took up 2 snall smeuni eof
chlopine 1f 1t is trasted with the gas vhen 1% is gute
rended in heated lodine.cédntalining water, they conselved
the iden that lodine might set as & eatalyst. By mix-
ing phonyl zulfone with lodine in the dry state, and Ine
troducing ohlorine under dispersed light at 100°, they
fam@é that the phenyl sulfone went over into & no long-
er oongealing thiek ligquid to vhich they atiriluted the
forwula € H;01,80,, and the equation of its Tormetion
they belisved Yo be

C4aTypB0+ 4 €1 —7 €, H 01,50+ 2 HCL.

They studled the properiles of thels liguid, and
upan anslysie found 3% Lo corlorm to thelr formula
for 1. As at thic time the three isomeric dl-asube
gtlitutlion products of benzene had not been sxplained
on the basis of thelr being ir different positions with
respect Lo sach olher In the benzene nucleus, these men
did not atiempt to finally determine the structure of
thelr compound.

nkan they treated chlobenzene with sulfur trioxe
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1de, zhéy obtained compound which upon snalysis was
shown to have o formula whose empirical subseripte
were the came a8 the compound deseribed above. i)
Otto may be guoted as saying, “Even a superficial
glance nt the vroperties of the abovexr dichlor phew
nyl sulfone obtained by the sction of chlorine on
phenyl sulfone containing lodine, shows that 1t le
not 1dentical »ith that preparstion obtzained by ue
by the setion of sulfur trloxide on ehlorbenzent,
eonslgting of brilliantly glittering sdorless cryte
talz melting st #40-1419,%

He secounted for this iscmeriem in the followe
ing manmeyr, “"Apparsntly the basis for this iscmeriem
11es in the fzct that in the bichloride arising from
the sulfur trioxide and chlorbenzene, the chlorine is
partly conbined with the ﬁﬁﬁucaaﬁaiggng phenyl and

partly =iih the other ohenyl; w&ii&#ﬁ&a somnound Cole

ing from the ehlorination of phenyl sulfone containe
ing 1aﬁ4aa"tk@ chlorine is either execlusively in the
one ar tha other stom-gyoup. If we glve to phenyl sul-
fone the formula
géﬁﬁ%&} or CgHowBeOuleloli,
- Sl
then we can ae«lgn to the Lwe chlorine comvounds the
following formulan:
| {a) Diehlor diphenyl sulfone fronm 80, and CgHcCle
CoHACLE0,
| C1CgH,
{b) Dichlor diphenyl sulfons from Ph.80. and Cl.:

} v CEHLCLwBm00=0sHCl.
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Celi=C1, 80, B o
= CatiaClowBele=Cgli

Cglg

or CgHcBOg - ] o
. - Cglig=5-0=0wCgH3C1z.
G@QEGIQ -

an Yekuld emrhasizes”, he continues, "the joln-

ing of m& of the phenyl grouns in the phenyl sulfone
pesme to take place through the eulfur of the S0 =group
and not through the oxygen. Fhenyl sulfone must then
have the formuls

CgllgwSe0s0-0H;  &nd not

CHgm0mTednC ot o |
The favor for the uneymmetriesl constitution lies in
the fact that the actlion of chlorine on the vhenyl come
round Jdoes notl Maak 1t up into iwosinmllnr benzens
derivativen and 80201z, but thet tue §0, remoins at.
tached to nne of the phenvle as benzene sulfoniz aelid
ehloride, wihile the oilheor phenyl is transforpmed inte

ehlorbenzenc.®

The first successful analysls of & substitution
vroduct of phenyl sulfone was made by Robert Otto and
. Adalbert RBssing in 1286, They reported their work in
a papsr on "The Question of the Siructure of Phenyl
Bulfene Disulfonic Acid". 1i) They established the
faet that the ponp-sulfonic-acid is the meta compound,
m' the fn&immg manner A vhenyl sulfone wag prepared
from mets benzene dlsulfonis meid and benzene in the
presence of phosphioric anhydride sccording to the fol-
lowing equation
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This proved to be identical with the derivative forme
ed by %wat the nmonosuifonic acld of phenyl sule

fane { formed byLbresting phenyl sulfone with 2 molew
cvlar gusntity of chloreulfonle seld 1943 ¥ with Dene

zene in the following manner:

O~ O

This establiches the fact that the mono-substituted

petael

Otto and Rissing concluded thelr paper by say-
ing: "By the sase with which this compound { the mono-
sulfonic acld of phenyl sulfone } all#% 1tsell to go
over into the disulfomis scid, and

he EEEr equivele
enes of the two phenyl groupe in phenyl sulfone, 1t
might now be assumed, that in the formstion of the diw
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‘sulfonic acif froz the monosulfonlce scold, the group
8000 enters into the imtact CgHg grour in the came
position to the 50, group as the £0:0H group slready

nregent in Lhlz ooanner:

S50
N
AN

80y

800K

If one wishes however to sgatime thet in the formation
of the dlsulifonle seld, the second FOOH group enters
the C.H, radiesl, then due to the undoubted equivalw
enee of the tvo vhenyl groupes, the vhenyl sulfone
ehould allow = tri- or a tetrs-sulfonie s0ld to be
formed by Lhe netion of three or of four molecules of
ehlarsullfonic a0ld, which however, 22 hag been shown,

ir not the enee.”

fHehinld and FNoelting 1) sought to nroduse ¢ die
nitre rhenyl sulforne frem nitrobenzene and sulfurie
prhrdride, They abinincd 2 silver-bright, fzakéyg
eryetelline product, and comnared 1t‘with.$ﬁﬁ dinitro
phenyl zulfone whieh Gerieke obtoined by direect nitrs.
tion. The crysinl Torm, solubility { insoluble in
cxxi? alechol,
and easlly soluble 1n Lot meetlc neld )} were the same

watayr, JdifTiculily soluble in Nmtxxe

»

Tor both rroducts. Tut the melting voint detepminge
tions by the different investigstors gave different

results, Jor Gerleke found his compound to melt at
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164°, while Schmid and Noelting reportsd that for
their comnound as 197°%.

In the “Journsl of the Chemical Society" ( Lone

don ), thers is & reference in the index to an are
ticle on "pedichlorodiphenyl zulfone®. 11} Quoting
this, "One mol of chlorsulfonlie acld and one mol of
monochlorbsngzene. The chiel product wig & chlor<bene
zene sulfonic aeid, which, froc the m.p. pf 1ts chlos-
ride { 55° } and of the sorresponding amide { 142° ),
proved identical with that dlscovered by Hutehinge.
{ Jshresberichte, 1057, 450 § In addition there was
formed a dichlorc-sulfobenzid ( CgH;C1 )80, aprere
ently ldentical with that obisined by Otto { Annslen,
OXLV, 20 ) by the metion of 503 upon CglCl."

But there was no analysle made that would ware

rent eslling either of these compounds the pars one.

Yot much work woe Jdone on the substitutlion pro-
ducts of phenyl sulfone until after the war, when as
has been previouely mentloed, consliderable guantities
of the product were lefi over as a by-product frem the
sulfonction of benzene. . Crendmougin &id consider-
work elong the line of revising 2 table of the cone
stante of these substiituted derivatives, In hie re-
port f111] he geve the following account of his at-
tempted derivation of the structure of the dinitre
vﬂﬁﬁﬁﬁund;

*Ir phenyl sulfone is nitrated, a dinitro deri.
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- wative ( nm.p. 2019 ) 1e obtained, which, from re.
&aetian with Nagh for exsmple, furnishes the corves-
ponding dlamide derivetive { m.p. 1689 ). Ite come
stitutlon has been sstablished by trensformation

into iue diphenol of the same prsition { m.p. 187% ).
This 1z found to be identical with the product obe
tained by M, Tassinarl by oxidizing 2 dioxythioben-
zene formed by tﬁe aahwamiaatzan of the condensae
tion product resulting from the scotion of sullupyl
ohloride on p-lromphenol in & solution of carbon bis-
sulfide. As the dioxy derdvatives ir the 22" and
4«4* positions are known with ecerteinty, and melt at
165% and 2390 respectively, the dloxy derlveative melt-
Ing at 187° can only be the dl.meta derivative { 3-3'%
This éaﬁ@t&tﬂzian 738 moreover very probeble from the
fact thot the dipitro derivative, obtained by the di-
rect nltration of phenylsulfide, esn be synthosized
by the action of the fuming neld on nitrobenzene,®

k?ha~§uﬁatian which the aboul remarke give rice
to 1s, how can & chenge in position from pars to me-
ta be accompliched so easlly, a8 would have to be the
eege 1f the dimeta compound is formed by combining
two pors substitued ringe?

Grandmougin also belleves thet the olly deri-
vative vhich Otto obtsined by chlorination of the
phenyl sulfone, and whieh 1o clsssiffed by Beiletein
a¢ the m-m’ derivstive, is without doubt & mistake.

In looking over the work of Tassinari to which



Grandmougin referred '), it woe found that he reale
iy zave no conclusive evidence tuot the dloxy derie

vetive which he sbtoined were the di.oeln ones.

Tessinarl belleved that the dl.substitutlion Pro=-
duetes would heve 2 ayamﬁﬁriaal eonetitution, because
by a vrior! reascning, it would be assumed that the
E@g group would exert the aa&e‘&xraeﬁina iafluence
towards both of the phenyl groups, and there are, aoe
sording to hlm, no substances known which form un-
sympetrieal substitution products in iue menner in
which they %ﬂ&l@ have to be produced in cace they
were formed by the direct substitutlon ol the nu-

elear hydrogen sioms in phenyl sulfone.

on sccount of the tendency of several mono-
aﬁbgﬁitataﬁ derivatives of benzene { e clted the
well-known exepnles | to resarrange lniou the parsedie
substituted onee, he Lthoughi thal Lhe pars peclitlon
would be the ones In shich the entering groupes would
be loested.

e obtained the dloxy { or dihydrosy } deri-
vatives of shenyl sullfone by the vee of bromphenol
{ he does not say which one } ond esulfur dichloride,
forning the acetyl derlvative of the nroduct resulie
ing fronm this end oxidizing 1t. As he hed & very
vﬁgazl apount of this intermediszte compound he did

not anzlyze 1t btul converted it all inte the dloxy

form, whose compocrition he found to sgree with the
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formuls HOCHH,S0~CsH,0H. He believed that the di-
methyl substitution product of the dloxy derivstive
vhilch he obinined had the structure:

50, — oH.

Then he obtalned ricric neld iIn an anttempted
nitrrtion of the dlioxy thenyl eulfone, he dld not
male sny further ettepts. The fact that he d1d obe
tein pleric acld would meem Lo iIndliente that the
o radiesls were In the parz poeitions. And from
the =bhove Tormula for the sl.methyl énrivaalt% of
the dloxy diphenyl sulfone, the same canclusion
i® to be inferred. For these ressone, 1t is 41f0i.
eult to see how M. Grendmougin nmay ﬁﬁﬁaiﬁer‘ﬁiﬁ
éihitré coupound to be the di.-mets from this evie

dence.

The faet renning that the direct cubstlitution
procuets of divhenyl salfone heove never been anaw-
lyzed g0 thet 1t may bDe s2id that thelr structure
has besn sbsolutely determined. There 18 slsc the
ﬁﬁ&ﬂﬁiﬁﬁ sf the dichlor substituted compound. It
is @aégibie that in Otto'e work, rome of the proe
duet underwect further resction, and decomposed in-
ta lowe-neltling compounde, which lowered the meltyd
Ang point of the dichlor compound %o such sn extent
that 14 spreared ag 2 liguld. It mey eslso be snld
thal 11 would be very Qifficult to detest on error
in the analysie of the final product due to this
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souree, As the only difference in the composition
of equsl molel portions of chlorbenzens and the ohlae
ride of Lensene sulfonic asld, and of dlehlor vhenyl
sulfone 1s in the content of hydrogenyg ﬂan#thing
which would be difficult to delermine.

Thus there are two éi&tiﬁei problens lef't to
be solved. 1} Whet iz the structure of the diesube
stituted derivatlves of phenyli culfone, and 2) whet
1s the true nature of the dlehlo substituted vhenyl
sulfons?

¥} ;ggfﬁég?‘&ar Chznmie und Pharmacie™ - 1835 -
#a) “gzmalm sxee ¥ oww JE56 « G, 20T.
#22) "ANBAlen ..o " e 1862 « CFLIX, 174,

1%Y} "Derichte der Chemische Gesellschafi® ww
1@&@, IX, %125.

Fg} *m 1&1& BE® e - 3&5& ko ﬁ:ﬁﬁ’, 3?;
it} g&!‘iﬁ&t& see ¥ wm 1586 ~Jim, P %)
3} Fﬁ:‘i(&h&& P * . 1976 IX, ?f}‘
11} “Journal of the Chemiesl Saeiety” e 1279 =

&kﬁt@ﬁgtﬁ, 225,
889 ﬁa&pt&m Rendus Jde L'Acudenie des Selonces" ww
. é?ﬁ& - @zxxxv; 168w 170 .
'3 ziﬁzz@*xﬁ Chimlca Itallona®™ - 1300 - XIX,
g 13



The first step in the vork wos the preperes
tion of phenyl sulfonc. A® the nitro compound wes
- belieoved to be mwoet enelly propeped, it wos decids
ed to make the [iret determinstione on it, and to

The eimplest way o prepare phenyl sullone le
by the actlon of fuming sulfuric acid on an excess
of benzene. Jerthelot #) studied the recctlon in de-
tall, and found thet Ly using & 2%%@% axe8ss of Lifte
zene, ond vefluxing for some time, verying guentities
of phenyl gulfone up to ime-third the theorstienl
yleld may be obicined. The reseilon takes ploee ia
the following aannes

O + g0 (oH), —7 O 80,08

+ gg%&

, B ,l/—‘ B
\’\”w ,M_Jf
| + HgB.

- 0 ga. of benvene were put in o flssk as
gy and 175 gm. of sule
furic acld conteining 507 exceas 805 were

chown on the foliowing D

gradually

- 8dded from a separatory funnel, with continusl £tipe
Ping. After 2ll ihe acld had been added the uixture

was refluxed over a water bath at 0% for &%@ﬁ%‘
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8ix houra. This was treated wmith cold witer, twe
layers eparating. ‘The benzeme lsyer wes veshed with
weter to frse 1t of benzene sulfeplc scll, ond then
ellowes to eveporate to dryness, The sollld wee then
recryotalliized from ket sleohsl, the lzsl portlons

of the mother llguor being dlscerded to ¢llmlnate

tue lmpurlitles as such es posclile, The melilng polnt
of
talned.

ne Timal produst w08 (23-1847, 41 gms. were obe

As this was nol enough to work with, it wis de-
¢ided to make more ol 1t by & more «fllclent meluod.
Pellowing the instructions of d.leckurte and R.0tte
#3}, the Priedel znd Crefts syubhezis wos zpniied.
?hﬁﬂyi sullonie =zcild, made from funmlng salfurie seld
and hengeﬁé, was paered inte o concentrated solution
ol sadium culoride, and asllowed Lo crystcllize out,
The sodlum benzene sulfonete thus obinined was washed
with eoncentrated sodium chloride soclution and dried.
It was then trested with vhosphorous gﬁnﬁ&ﬁh&ﬁf!ﬁ#
to obbalnm the benzene sulfonie acid chlaride, the
N pallt
atld-cidorites beins sdded pgradually to the theorstis
cal ouount of the peptachloride in =z flask. After the
reaction wep snded the mixture wig put inte cold water
gradually, whereunon ﬁh&Aazié ciiloride sepsrated out,
This was freed frow water by distilling under reduced
nressure st 140-150%, This wae them treated with equal
qaanaiiiea of aluwninum chloride 2nd benzene, The re-
~astlon proeseded smoothly st sbhout 5¢%, no outside

heat being neceseary. The phenyl sulfone sbtoined in
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%ﬁi&y?ﬁ%ﬁﬁ&%&‘¥$ﬁ~%¥§ﬁﬁﬁlii£$%—??ﬁﬁ aleonol 58 Doe

fore. ILe nelting polnt was 124=-1260.

Tor & trisl nitretion, 5 gin. of phenyl culfone
were treated greduslly with = mizture of 6 gn. 1.5
nitric zeld and © gn. 1.04 sulfurie weid, in a flask.

‘@Gonsidereble hest wag evolved snd there were %ﬁ@ lay~
ﬁ?ﬁ forned. This was zllowed o stand over nlghi,
vhen the whole thing turned seolid. This wag wached
with uster to fyee 1t of the aclids, and with ethey
%o toke out the mono-nitre derivative thet mighi have
forned. After drying, the produst was ary&%&liiﬁ%ﬁ
from hot acetlc meld, 3 @

1961587 belng obtained. The filtwrate wag treated

m. of product welting ad

with woter, nore 20lid zeparating. &s 1tz salting
polny wos 150-1009, 1t wae pob used,

The next bateh was treated in s simllsr menmer,
25 gme of phenyl sulfone belng taken. To save time,
the nlxture wae heated on a water beth 2t e constent
tempersture of 55° for about three hours. It turned
g@iié,iﬁ thal time and was treated in a m

1zr to the preceding. The melting point of the pro~
éﬁ%ﬁ obtalned after the firet washing with ether was
1701752, showing that it still w=as lmrure., After the
first erystallization from acetic acid this had risen
%o 100-1862, When recryetalliszed, 17.5 gm. of proe
duet melting st 195 1/2«197° were obitained.

{ The melting polnts of the dinitro compound

a® glven Ly other inveetigstore cre: Gerloke - 1640
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A zga&m'a for the absslute determination of the
structurc of the ainitro derivative of phenyl sule
mi@ wne suggested by the work of Otto %ﬁ} on the
raa@tﬁﬁa between phenyl sulfone and phosvhorous pens
tachloride. He found thet t»h& renction took place
secordlng to the folloving equstion when the sube
strnces were heated together for seversl hours on
an oll beth 21 160-170%. He consldered his reaction
completed when the mixture mo longer congesled shen
it cooled, but 2z the melting roint of the dinltre
compound 1s so high, and the expeeted nroducts are
all sollds, 1t would not be expected thotk this would
‘iﬁf‘ the cease In the renctlon between dinitro phenyl
ﬁﬁifgﬁ@ snd phoephorous pentachloride.

~As the reactisn products weprs 21l solids, and

liable to char or decompese at & high temmerature, 1t
was &#@i&@é to add & 11ttle PCl, ( whieh 12 one of
the final produets ) to effeet n more intimate mize
ture of the substances. 10 gm. of the dinitro come

pound were mixed with 14 gnm. of pulverized ?19{%&5 in 2
flash, and about 4 goe, of 2%313 2ddsd,. This wee re~
fluxed on an oll beth st 1600

for tuvs hours. Then
& gme of P01y were added se some of the other hed sube
limed snd deposlted on the walle of the flssk vhere 1t

eould not teke part in the resction. As the amount
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of PCl; seemsd to inerenss only very slowly, 1t
was thought that the temperature of the contents
of the flesk rere kept down by 1ts g$@%%ﬁa@g Far
this resson u snall sondenser made uy of 2 ghort
?ﬁ&ﬁé‘ﬂf %1&%% tubing 2nd & drying tube,wse uped.
This persitied pert of the PCly Lo eseape without
lettlng say dompness into the resction flssk, Afe
ter & short tine the whole mass turned liguid,
and POly ceemed to be evolved more raridly then
@&f@ﬁ&* Henting wae continued for three hours .

more, ond the resetlion stornped,

Two woyes of seporating the products of the
retction @ré%&%t&é tohemselves, One vas to put
ther into cold water to seperete out the imorssnie
materizls, then treat the orgenie portion =ith 4i.
lute sodium hydroxide to form the sodiun solt g-g "

the &a&ﬁ $§1§r§%at There would now be cnother sepw

aration Into two loyers, end the orgsnic one could
be treated with aleohol to seperate the nitrochlor-
benzene fron the #mrencted vhenyl sulfene derivative.
Another was to dlssolve the producte in wuter as
mueh se posaible. The residuc would then be trested
ﬁiﬁﬁ concenltrated anmonium hydroxide to farm the
a&za§f§§7§éﬁ seld ehloride. The residve fron this
%?ﬁ&%%@ﬁa would be tremted with cleohsl 2e befors.
‘The amide could be recovered by trecting the solue
tion In wlilch 1t wac dlssolved »i1th concenirated
(HCL. The disedventage of the First method wes that
there would Dbe Aiffieulty in doing much with the



sodiun sall, vheress in theisecond mothoed & pro-
duct would .be obtained which eould be classifped

ag Lo struciure from Lts meliing polut,

The resction products were treated according
to this secend method, but suoh small quantities
of materlials were obiained thet they could net be
pntisfacorily worked with. And it seemed that the
majority of the orgsnic msterinl was in the form of
unrescted éiﬁitra phenyl sulfone.

24 ga. of dinitro phenyl sulfone were trested
in a memmer siumilar to that in which the trial dateh
was treated. Heating wos continued for almoet thirty
houre, in the hope of geiting the resction more near.
ly to coapletion. Bui the uroduets had ehnrred so
mueh Lhat 1t war practically ispossible to do any-
thing with them. It was hoped that there would be

time to carry out another trestment, but ihere was not.

#) "Dapichte” we 1876 « IX, 349.
#2) "Beprichte” -. 1878 - XI, 2066,
2EE) “Annalen” - 1865 - OXXAV.
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The main pert of the work conslegted in pre-
paring the derivative which was worked with, and
in trying to get the rsaction whéreby this deri-
vative could be decomposed into components whose
5truétureg‘ceuld be sscertained, io take place in
z satisfactory manner. The method for oblaining
the dinitre phenyl eulfone in considersble quen-
tities was fgand; b&t there was not time enouvgh
to meke the determinatione of the structures of

the products, .
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one conclusion which ean be made f&@ﬁ the work
on the problem of the structure &f the directly eube
stituted derivatives of phenyl sulfone is that ths
1iterziure on the subllect 48 rether conflicting. Adg
most of the gtructures are based on & priori resson-
ing, ond az there bhas bLeen no work done to shsolutely
fixz the ciructures of any of the deriveatives of phew
nyl zulfone formed in thic menner, 1t Iz haord to see

how this could be otherwise,

It i bellevel that the method sutlined snd
follovwed sz far as wossible in the sbove wark, would
getlciactorily solve the »rodblem. The evidence favors

he mele firucture for the di-substituted producte,
agnfl 1t iz qulite probeble that the resulte abtained

from on sbsolute detormination would sgree with this.



