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Introduction

Hariovnikow’s rule states that in the edditlon to
unssturates negative groups add to tho carbon stom having
the lsast number of hydrogen stomse It has baon obsema&
that ménqapﬁm and hydrogen sulfide add to olefins contrary
to naricomikow's rule in the presence of sodium alecoholates
or sulfuric acid,

W . " -

Posner Bors 38 6486 (1505}

Howover, it wans later notlced that sulfinic scids sometinscs
add to nnsaturated ketonos without the adaition of such
alecholatoss

A g y Ml

Eohler and Folmer Ame Chone Jo 31 163 (1904)

In & corresponding exporiment thiophonol and pethiccrosol
condonsed with &-§ unsaturated ketones very readily st

100 dogreocs C without the aid of catalysts but similar adile
tions cecurod lens maéﬁy' in the pressnce of piperidﬁma

Nicolet Jl.A.CeSe 5%, 1038 (1038)

oy

Further rasults were thon obtained showing that In the abw
sonce of catalysts thibphenal adds to olefins contrary to

Zarkownikow's rule, but that Iin the prosence of sulfuric
LIBRARY
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ncid {diluted with water or with acatic acid), vhich cotaw
lyzos the resotion, the nomal slkylation product is obtained
and not the abnormsl ons as erroneously reported by FosnoXe

Ipﬂﬁi@ff’ Pinea and Friodnan Jd+h«Ceda 66‘ 2751 (1958)

In this vay, n=propyl, lso-propyl, n-butyl, n-amyl, and
iso=-onyl sulfideg wers prepared bub those vere nobt solidae

Ibide Jai 0.8« 60, 2732 {1038}

L2 o » -

About the same time it was found that sulfur takes hydrogen
sway even from unsaturates to form hydrogen sulfide, & pars
of which mdds to double bonds producing e mercoptan which
in tnm adds to wmore of tho unsaturate o give a sulflide. -
Farthormore, hydrogen sulfide adds to double bonds readily
and follows Horkownikow's rule, sulfur scting as an offective
catalyste Eercaptons, however, sdd to double bonds in
accoxdance with Harkownikow?s rule if sulfur is present or
if poroxides are aliminateds Othorulse, {l.0., if poroxldesn
are presont evon in exceedingly swall quantitios) the ab-
némai addition takes pluce, 48 a rosult of this Invode
tipation, condensation of thiophenol with olefins of eleven
to nineteoon carbon atoma produce the corresponding sulfides
which sro solids. The melting points of those solids were
checked by the proparation of the mlfides from the aliyl

bromides and the potassiun salt of the merceptane



Jonos and Pald J.A.C.85. 80, 2452 (1033)

Tha sclid dorlvotives could thon bs used as a moons of
identification of tho clefinse. 4an atiempt to odbtaln &
‘gonaral method for 1dentifiecation of clofins by

Dermor and Dysinger J.4.0.5. 61, 750 (1939)

ths condensation of thiceysnogon proved to bo unouccesaful,
bocsuse & nusber of the olofins would not condense with -
thivcyanozen %o glve cxya:aaz.;ina gompoundse Since thiophenol
condensed with clofins of elsven corbon atoms or more o '
give solid &ar:.vaﬁm& whoso leting points were high enourh
‘$o be used proctiecally for ldentifilcation purposes, and
since this was agzgamntlg nst the case for olefins of less .
than eleven corbon atoms, 1t is ronsconsdble to expect that

i ths polasular welight of the condensation products conld
ba Inorcassd, solids of valus for identillootion purposes
ghould bs obtainede Thua, the object of this investipgation
was Lo condense p~mercaphosdiphonyl with olefins in the

nope 'nf-‘ lsarning wove about the nature of tho reaction of
clofine with merdapisns and also in the hope of producing
80114 dorivatives whish could bo used for the idontification
of olafinge



History

in 1871, Engelhardt and Latschinow described for the
£irst ting tho proparation of diphonylep=sulfonic acids

Ingelhardt and LaSschinow Zeiltschrifs fiir Chenis ¥, 259 {1871)

Pifty proms of diphonyl ard seventy grams of sulfuric seid
'mm.aamaﬂ topother on a wabar bath untll tho odor of dis
phonyl was no longor noticoablo. The uixture was diluted
with weber and filterod fro: unchanged diphenyle The potuaw
givm galt was prepared by incomplebely ssbturating the file
trata with potassiun oorbonates. The potasslivm sall wag
f£iltored and dried ovor sulfuric scids. From 1871 to 18380
apparontly no furthor wori was dons on diphanylep-gulfonic
acide

In 1880 Gabrisl and Doutsch described the preparctlon
of diphonylspesulfonyl chlorido

o

Gabrial and Deuntsch Bore 13, 385 (1880)

- : . - —
by the roaction of the potacsalum salt of the diphonylepw
sulfonic acid gith an equivslent quantity of phosphorous
pontachlorides. The potsasium pediphonyl sulfonate was pro-
porod in tho manner dessribed by imgelhardt and Lstschinow

as proviously statod. o conditions are wontioned in the
artlcle for the proparation of the diphenylepesulfonyl chloridoe



The reasction nmixture was bolled with water and filtorede
The msm@ was recrystallised severzl times from gleclal
acotic scid and yielded pale yellow erystals which molted
at 115 degrees ¢ uncoriectode In 188%, Obermoyer prepared
the diphenylep=gulfonyl chloride from tho »damriptzan of
Gabriel and Deutsch and by roacting it with & mixture of
alechol and acmonia at 100 degrecs € obtalnod dlphenyl-pu
- sulfonanide which was described as white czﬁsﬁnls, zréalting
at 227 dorees ¢ uncorrgetod. ‘

-~ e

Obormeyer Bars 20, 2027 (1887}

5o furthor work on éiphanyl*p-énlfoni@ aeld or diphonyle-pe
sulfonyl chloride has been reported in the litersturcs

The p~mercapto~diphonyl was £irst prepored by Gebricl
and Doutsch by the reduction of diphenylepesulfonyl chloride
using tin end hydroshloric raem. 'zhe penmoreapto=diphenyl
was stoan distilled and melted ot 110-11l degrses C uncorrected.
The preoduct wes aalui:ls in nlkall, bongone and carbon die
pulfide and moderately soluble in mleohol end ebthors Tith
losé and mercury salts, o red lead salt of morcapto=iiphenyl
and & white mercuric enlt of morcapto~dipbenyl wore roportode
mphanylthiaglycauie acid was preparod from the ﬁemapto-
diphenyl by dissolving the merceptan in alkall and aﬁﬁing'
chlamca‘t'&e acide The precipitate was thon filtored end dig=
solved in hot waters 7The diphenylthioglycolile acld wes prow
cipitated with hydrochloric ecid and was described as white



prisce welting et ms-—:vm degress { uncorroscteds Biphonyl
dlsulfide was prepared by tho oxidation of tho p=nereaptos
diphonyl aiﬁh nitric ecid and tho subsequont reorystallizow-
tian from glacinl scatic seid yieléaﬁ white orystals gxhieh
méltaci at lé&lsawdagmas ¢ méormckeﬁ, Thoe biphonyl die
sulfido wes alac reportod ss boing formed as a result of the
, nici.datlen by stmospherie oxygen of an slialine solution of
tsha mercapto~diphanyles The lead sclt of the diphenyl morcape
ten was prepered by the ection of load scotate on an plocholic
solution of the mmaptéwﬂiphanyl which gava red=-browm, nicroe
| scople orystals. Upon the dry distllletion of the red load
 sali, diphenyl aulfide woa formed es shiny leaflots melting
at 17i-172 ﬁegraes c nncarméteﬁ; Upon the oxidation of the
_diphenyl sulfide by potassium permangsnate or potassiun -
chmmaﬁa, diphenyl mli',om was forode

L

Gabriel and Deutasch [ere 15, 386 (1880)

s;zmefzaa*?, epparontly no further work has been reportod on
prmoreapto~diphonyle

In 1888, Baeyer suggestoed the use of potassium pormane
ganate as & means of dotecting olefins and sowe olhor une 4
mtm‘aém Tho unsaturates ars oxidized and potassiun porw
mangenate ig docolorizgod with the formation of mangensse
dloxide. Pasyer and villiger suggestod in 1900 the use of

o sclﬁticn of potassiun persulfate in sulfuric scid tinted
with permangenates This glves no resction with paraffin



hydrecarbonas but attacizs olefins and btonsene and 1ts homoloe
gussn,e Tebronltrovethong hoas boon sugmestsd by vernor as
a roagent for double bonda sinco it glves a broun or yollow
aeiezs with unsaturatod compoundse

The prmeiiml roaction of unssturated linkagesg, howevor,
315 the ability to coubine additively with s lerse varioty
of substancesa. This results in tho formation of saturated
coupoundse G<batier and Sendorens during tho yoars 1899-1802
ware VIarg&ly rosponpible for ths éaveiamant of hydrogenation
of olofins in the gaseous phase using finsly divided niclkol
on & punice base as a vabtnlyste In the pws.aamaa:;m,
the catalytic reduction of olefins in the liquid state by
. hydrogen wss woriked oute Latér, reduction of the olofin
using hydrosen fomzed by the roasction of on acid and a rwotal,
or sodiun on alcchol was worked Oute

Ths reaction of olofins with sulfuric ecid to fom
alkyl hydrogon sulfates and the consoquent hydrolysis to
yial& the coryosponding éleal*zal sppoars Lo have been observed
by Honnel in 1825. Higher molscular weight olefins have s
tendency 0 polycorizo.s
Tho oxidation of olofins with potassium pormuongsnato

" to yleld glycols has boon deseribed. Fhon perncide are used
the olefins are conwrmﬁ» to ethylene oxldes end thense by
hydrolysis to tho glycole Broun, In 1909, used perbenzole
ecld for this purposee Horrios, during the yoars 1900-1515,
was the chief worker to dosoribe methods for the ozonlzation
of olefins end for tholr subsequont doccuposition into pros



ducts from which the positions of the doubls bonds may bo
dotormined. | -

Hickinbotton ond Fyder in 1931 establishod & procoss
for the sddition of halopgons to olefins g0 that no substitu=-
tion tai‘a&a placoe This wop dono by the addition of the haloe
gen 8o thot it nover was in excesse Lichaol, Ipatieff, cmith
and othera have oatablishod the sddition of halogen hydrides
to olefins which resct in gonoral:

T
SC=c + WRAL =7 2~ C WAL

A}

The addivlon of hypochlorous, hypobromous snd hypolodous acids
to olefins hos boon desoribed by & nucbor of worlkers during
tho ysars 18631907 sccording to the following sohome:

' My
7C=C< A MOWMALT  S(¢ . -WnAL
\ '

Litrosyl chloride was introduced by Tilden and Shonstone in

1877 as & reagont for the reamction with olofins to yield in
meny ¢ssos orystallins conmpounds useful for ldentificatione

| 2%11;%0{;3:: triozidse snd nitrogen totroxide also add to olofins.

Those rosctions may bo demonstrated as follows:

NO Q
>(=¢< * NOA\N—  >C (K

- Ne . NO
e G N0y Y
MO No,

NO
2= e W, 04 7 S



- Visland and Salellarios demonstyated in 1920 thot a mixture
of nitric end sulfuric seids with othylone yiclds Benitroe
athyl=aleochol in addition 4o ethylwglycoledinitrate which

rasulis,in general ,from gddition of nitris acid to olefinps
Mo, P“
> C=C< + HWNO, — 2(-<c<

Arometie hydrooarbons wore roporied in 1860 to resct
 with styrone to give dlarylethaness phenols roact with
olefina to give p-substitubed phenols ag roported in 1890
and sromatic auines roscet 1lilp phenols Lo glve suhshi‘!mtéd
erozetio anines as roported in 1932, by m@gﬁmmm.

Sulfurous eeid in the presence of blsulphitos and eryl
sulfinie ncids have been found by Zohlor and Feimor to add
to olefins on nmixing tho olefin snd mereaptan in tho presence
of sulfuric zeld or some othsr sultable ocatalyst and that
these condensations are formed gontrary to Earkowmikow?’s
ruls of additione

Thig historical disoussion of the roactions of olefins
was condonsed from "hesotions of Organic Compounds® iickine
bottom, published by Longman's, Green and Cos Fobsy 1036e

o

Lator it was noticed that sulfinic acida sometimes add to
unsaturated ketonos without the use of catalysts.

W

Eohler and oimor Ame Chome Js 3Sl, 163 (1004)

L




Thiophenol apnd thiocresol also ocondonse with olefina in
tho absenco of cotalystss

Hlcolot. J.ALSs 57, 1008 (1938)

e - : : " , -

L = " s o "

 Ipatieff, Pines, end Prieduan J.iL«8+ 60, 2731 (1938)

o
| ~ showod t&a@h Poansy hod orroncously raporded abnoimal addle

tlon of hydrogen sulfids £o clofins in the presenco of

~ sulfurlo scids 48 & resuls of this confusion, Jonas and

fo14

. P

Jones and Pold J.8.C.8. 60, 2452 (1958)

inveatigated the addition of hydrogen sulfide, a{x;!,,m:*a and
rorcaptana to olefins and found that hydrogen sulflde and
sulfur adised normally but that rereaptans sddsd conbredy

to Zarkownilkow's ruls if peroxides even in exocedingly small

amounts wero present but added nomelly If they wero gheant

dr i sulfur wea presanbs

10
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Proporetisy of Pols

The mobhod enplowad wﬁa to hest souivelsnt quanhi‘siés
m‘:‘ diphonyl end ooncentratod sulfuric scid et 150 dogrees
c for 16+20 minttes. FITLY grams {3 molos) of &iphamyl
and thirty-two grams (0«3 moles) of consenbtroted sulfuvie
=0id were a&taé in & 800 cce banker on an opsn flove for
1&—2@ minutese The reschion mimburo was allowed to cool
end 200 ec. of water wos scdded. The preclpltats was £ile
| tored by suctlon to saparate the _ﬁzz:hargimmammm acld
- from the unchanged dipkenyl, which remained on the filter
| g:&pér, and diluted to aiwut ono litere. 2 saturatcd solution
of pataaaim carbonate was then added to the flltrate until
| 'as‘fams&éﬁca no longer ocourod, This tokosz placs when the
solution gives an aliinlinas veaction to litmuse The procle
pitate was £iltored with suction and washod first with waber
and then with 957 alachols The potasalim p-diphonyl sulfonate
thus formed was pimeﬁ. in g besker and dxisd In tho oven
" at 12&&6%;:&33 ¢ until it weas drys Tho yleld was 2O grams

| of potassiun p=diphenyl sulfonstos

OOt 4,504 &> O 500+ K0
Q O—Q_SOSH_ —\' ‘<1C03‘72®'Q’503K t 1,0 +<o,

Proparation of Diphonyl=p=sulfonyl Chloride

Gabricl and Deutsch's procesdure for the synthesis of




diphenylen=gulfonyl ehlax*iﬁe by the reaction of phosphorous
pontachloride with potassiune-p=dipheryl sulfonetc was fole
logeds The pobessium p-dipberyl sulfemate wns trooted with
slightly more than an sguivalent quantisy cof phesphorous
pentachlorddee 0 grams (0.0¢ molos) of dry potessium
prdiphenyl sulfanate wes grownd up finsly in a hestsd mortar
with 85 grema {04 molen) of phasp&mmus pantachloride so
thet intimate amz t could m aa’sabushaﬁw The mixture
wag then plaasﬁ in zi 506 e *ound bottom £lepl to ;wmah
_on s1r condonser having a calefum chlorids tube sttached
&0 A% hop wns eommactod ond hoated in & watsr bnth for
1218 hours« Every shwae hours the round bobtom flask was
aooled down and the mizture was stlrrade After the fifteen
hours of heating on the weter hath had elapsed, the roaction
nixture was bolled with wabor end filtored with suction.
ha nresinitate wag recrystallised four times €rom glesisl
acetic scid and pale yollow orystals of dirhanyl=p=sulionyl
ghloride melting at 115 degmees ¢ were ohtoinads The yleld
wag S5 gremas The diphenylepesulfonnnide was prepared as
8 darivative Ly heating a solution containing b ece of
arrmonia snd B ece of alcchol at 100 degrees € in & ssaled
tubs with «22 grema of diphenylep=sulfonyl chloride. Twelve
hours were allowed for reaction to m placae Upon cooling,
a mass of white erysbals melting eb 220-225 dogmes C vas
obtained, The literature revorts the melting polnt of
diphonylspwsulfonanide to ba 225-22% dogreoosn Ca

Q<50 K t PClg —7 (K-S0, <\ + ?OC\B—’r d|



Ereprrotion of perarsontGenivharnzl

The 25 gremp of Aiphsnylep-sulfonyl chlorido werw
reduced with $2n end Lydrochloris zeld gocording Lo the
“method of Cabrial and Dautoche 25 praza of &iplionylepe
sulfonyl ohlorids mere pleced fn 2 500 ote vowad boliom
flagk and 100 see 0f m" hydroshiloris sold end 850 grass
of tin vars addsts The mixiurs wes reflused,using o Liebig
comtansor, for Dlve howrs end then stean distillcde The
compound from the shonx disklllstlion wes not pure snd so
the prodost wre istelvzd in sodiun bydraxidsy and z2idified
with hydwocahlaric &Jﬁé. Tt wan £ilterad vitl avetic: end
rlacad on 2 porons plats 3o drys I8 hed & 2ilght yollowish
tingze The molbting peint was fawd o bo 100-131 docross
¢ rneorraoteds The diphorylthloglyecllliec ecid vom prapered
by teking = soell senple of ths perersspisediphonyl znd
diassolving 15 in scdiyn bydroxide. Chlorsostle e0id wes
gdded to thw solubtion ond the white precipitote foumed was
£iltored with svetion, The pracipitets wen thon digszolved
in 28 acs of hot water end 104 bydrochlorde acid was added
to presipitzte dipherylthionlyeollic =2id which was filteoroed
anc;? driod on a porous platcs The melting polnt wea Found
to ba 16%7-170 dogrees ¢ uncorrzoied. The litoraiurs reporis

the onlting point of &iphenyl thioglveollie acld to be 168-170

degrecs Ca The binhenyl aisulfide was propsrad ¥y possing
air throush an alikmline szolution of tho mercaptams The
white procipitate wos Tiltersd and dried on & poroug plate
and was found to nelt ot 148-150 degrees C uncorrectad.



The literature roports the molting point of biphenyi. die
sulfide to be 148-150 degrecs Ce

Q- O50.Q + e @) —> OCOrsw+ 21,0
| A

4 drops of styrone containing hydroguinone to stabilize
it from polymerizétim and 0.1 gran of tho p-morcapiow
~diphonyl prepored were sealed in s small pyrox test-tube
and ploced in the eoccbustion fumaces & temperaturo of

155 degrees € was maintained for & hourss Tho tube was
 opened, water was ndded and the resction mixture boiled to
stear distill off the styrenss The rosulting product vas

' reorystolliged from othyl aloohole White erystals were
formed« The melting point was found to bo 5«67 éﬁgmeé e

uncorroctods : N

How
Q2=Qn v QO (rges-oe

Ethylene was propared by rescting ethyl aleochol with
sulfuric sold at 130 dogreos ¢ and esught in 8 two liter
bottle by displscing water from its. The outlots wero
cloged by pinching the rubber tubing with pincheclampse
0.1 gram of p-mercaptos~diphenyl was pleced in a test tube
and heated in an o1l bath at 150-160 degrees C for three
and ong~half hours while tho ethylono was passed into the

i4
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test tubs ot & constent rates Tho ethylone was displuesd
by Tunning water back into the two litor fleske Yollow
coclored prisms melting at 118«121 degpress € uncorrocted
vare obtainade Ths product was insoluble In olimli,.

CWy= T, + OO 5% =5 ar —ci,- 5 -0



Discuasion

Since the preparation of diphsnylrmonosulfonic acid
was described only by Engelherdt and Latschinow and since
this article did not include exsct details for this pree
paratim 1t becams necessary Lo asttenpt other methodass At
£irst, a coxmerelal diphenylmonosulfonic soid mede by
Eastoan and Coe was used, but this preduct wea found to be
80 crude that it was docided to make the diphenylmonosulfonic
@scid in the laboratorye. One of the methods attempted wan
£0 use aquinmolar cuantitiesn Am:‘ dlphenyl and fuming sulfuric
acld at 100 degrees ¢, Lut this attompt falled to yieold a
product which had the propertios assisned to the diphenyle
monoguifonic acids A second mothod attémpﬁeﬁ waa to use n
larpge excsss of eomentmﬁaé sulfuric scld at 100 dogrees
¢ until the odor of diphenyl was no longer noticecble. .Thia
was the method of Iataschinow and Ingelhardt. The product
pmpai-ad in this nammer was also found to be unsatisfactory.
The last method attempted was to use squinolar concentrations
of diphenyl snd aancmmm sulfurie soid maintained at a
t.ampemtm of 150=160 dagrens C ‘fa:'t,' 15-20 pinutose The
{imaéuet wadse In thia manner proved Lo be satisfactory beeause
whon the potassiun salt was made it reacted with the phos=
phorous pentachloride to give the ﬁphewl-?ssulfanyl
chloridos '

Thore aro st least two factors that ought $o be conw
sidered in tha sulfonation of dipbenyls



{1) the optimm conditfons of temperaturs end concontrae
tion for the introduction of only one sulfonic asold group
into tho ring.
{2) the corditlions that favor the substitution of the
sulfonic acld group in tho pora position.
Pngolhardt snd Letschinow used o large oxcess of concentrated
sulfuric ecid at 100 degroes C until the odor of diphenyl
no longer was notlceable. These investigators found thaet
sven at 100 dogreoes € ths large excess of sulfurie acld
tonds to form, clong with tho diphenyloonogulfonic acid,
apprecleble amounts of the diphenyle=disulfonic ecide Tho
uge of esquinmolar concentrations of concentrsted sulfurie
acid and dlphenyl at 150 degreoes € for 15-80 uinutoa has
given the best resulits in this leboratory. The probable
roason for this 1s thot elovated tomperatures usually favoras
substitution in the para position. Yoroovor, equimolar
concentrations gt 150 degrees ¢ ought not to allow en ape
procisble amount of diphenyle=disulfonic scid to bo formed,
Tho articles by Gebriel and Deutsch and Cbermoyer did
not state the conditions st which the roaction between the
potaasium salt of the diphonylmonosulfonic acid snd phose
prhorous pentachloride occured beasts Conasqusntly, some
difficulty was exporienced in an attempt to prepsre the
diphenyl-p=gulfonyl chlorides At first, the same conditlons
s were used by Foger sdams and CeBe Liorvel for the prepara=
tion of bongena aulfonyl chloride (froo the roaection betueon
the sodium salt of the bonzeno sulfonic acid and phosphorous

17
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pentachloride) were applied to the resction of the potasajum
p~diphornyl sulfonste apd the phosphorous psntachlorido.

Porgenic Synthoesis® == RDogor Adems Volunme 1 pago 21
Publighed by John Willey & Sonss 3321* 1

e

Hoating at 170-180 dagreos ¢ for 15 hours wes used. Thia
mothod was found 6 be unsatisfectory for the synthesils of
diphanyl=p-gulfonyl chlorides aincs crystals which cisited

- @b differont temperatures in different runa wers obtained.
Telting points of 129-134 dogrees C, 136-138 dogrees C, and

T 144=-147 degrees € wore cbtalned for the products prapared

in this mannore It is poassible thet, since phoaphorous pentaoe
~chlorids dissociates to form phosphorous trichlorido and
chlorine at highsr temporatures snd since the diphenyl used
bed probably beon prepared by using iron as 8 gamlyst,
chlorinagtion may have talken places In sddition, at kigh
tenparatures, such as 170-180 degivos G, the tondency for
“tha S0p to slip cut of the molssule (if eny of ths diphenyle
p=sulfonyl chloride is formed) is greatly increaseds Since

it is very convenient &0 use a water bath the resction wﬁs
attompted at 100 degroes C for 15 hourse After threg row
crystallizations from glaclial scebic aeid, pale yellow crya=
tols which rolted at 115 dogress C were obtalneds Tho die
phenylepwsulfonanide was prepared im the menner descrlbed

and the molting point chocked with that recorded in the litore
ature, showing quite conclusively that the diphenyl-p-sulfonyl
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ehloride had bson synthosizods It is probable thet the

viold osn be increesed Af & temperature sround 125 degreas

¢ is used; slthough this reaction has not baen attenpted
at 126 deogrees € in this labomatory. In aé{iitim an attempt
will be medo to see whather the diphenylepesulfony)l chloride
will not reoryatallize bottor from ¢srbon tetmﬁhlarm or
chloraform sinece acetic oold seoms $o rearyatallizo some of
the inmpurity as woll as the compoimnd In questlon and since
an advantege in the use of slthar ol thoss solvents s:vii}. ba
thelr groeater volatility. ’

Eaither of tho two investigators who hawve reported the
preparation of the moeroanpto-diphenyl in the litersiure have
given the daéanaf of preperabtion. Goabrlsl end Deutsch mene
tion that the pemayenpto~diphenyl mey be preparsd by the
raduction of diphenyl~p=-sculfonyl chiordds using hydrochlorie
geid and tin, znd efisr the roaduetion the diphenyl mereapisn
is Aistilled over wi&h atesme Littls 41ff3iculty has boen
szperiencad with the reductlion, but it 1s possible that the
diatillation with stosm is perhaps not the bost method of
iaclation because 1t ia frequently the case thet ifmpuritles
present provent the substance fron bolng steam distllled.

" The stesm distillate of the mercaptan preparad in the loborae
tory was very impm gnd so it wvas diasolved In aodliun
hydroxide and iﬁa:miiataly reprecipitated with hydrochlorice
acide It 2till conteins a small amount of impurity vhich

givas it a yellow tinge, but the uslting peint that has beeon

' taken is 109~111 dogrees C and the value aa given in the



ligerature is 110~111 degreos Cs In asddition, the biphenyl
disuifide and the diphenythioglycollic acid which worn proe-
pared from the rercaptan as derivatives gave melting points
afk 148~150 degrocs 'c and 167=-170 dogreas C respsotivelye
The ilteratura reports melting points of 148150 degreos C
&nﬁ 1%-1*?6 dogroas C reapectivolye

Condansations of the p=diphenyl mercaptan ars %o be
z:éz'z?ied cut very shortly with ethylens, propyleno, styrons,
~and twe other clefins which will be subnibted by Dre Ze
fmmet feide Dre Reld s to propere condensatica products
. from sluyl bm?z;maa m p=rarsapiodiphenyl ¢o gompare with
| ths gm&s 9%@@& in this leboratory with slefins snd
mmagtmmawzt
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Suomary

The following compounds have been propared and described:

pobaaaima p—dzphanyl sulfonate
dzphenyl-pusulfmyl chloride
p-mmapm-diphenyl

'Eh& eon&ansaéiéﬁ of penercapto=diphonyl with atyrene

has besn deserided and othar condensations are to be

carried outs
gonditions far the formation of diphenylepesulfonic
éeid bave been dasaribaﬁo
The rosstion betwoen rhosphorous panmcmarids and
pctassim p-éiphenyl sulfonsto has been carried oute
7he fallwing derivativos for i&entificatiou of comw
pfmzxﬁs propered have been dosaribods
ﬁiplwwl«p‘-mxzfmmzde
diphenyzhhzoglyconw scid
biphonyl disulfide
7The condensation of pwcercapbo=diphenyl with ethylons
wos Mcmpizsﬁe& end erystals of high melting point,
valuable faé identificetion purpossa, wore obbaingd.
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