‘aliphatio:gulfonioc aolds:and t or 8 ntse
by-producte formed consiet oi'feul!’onylohloridee whieh are mor v less” ohloginated
in the. organio part of the molecule. . Very little 1e Imown about the acation of .
the" gulfo ‘group:and:on the -directing effeot of halogen ‘atoms. An- the. moleoule.’v In:
_order ‘to clarify the ‘renction mschenism, experimente ‘wore oarried ‘out; ‘using: Jows -
moleoular weigh'b aliphetie and 0} ‘cloaliphatie lwdrooarboneand haIOgenated :hydro-v ‘

IR The‘fix'et»reaotiona‘were oe.rried out w!.th oyolohexane e.nd cyolopentane. -
With eyelohexane a g014d. cryatenine compound was obtained beeides oyclohexanee -
eulfonylohloride. end this compound could: be ident:u'ied ae, trans-1,4-oyolohexane- :
diaulfonylehlorid " The compound is" converted into trena-l,tl-ndichlorocyelohexane

““whon 1t o heated above its melting peint’ and this-latter ‘compound- wag -found-£o- be
identioa‘.l wi'bh the material made aynthetically from trans-chinite and Hcl.. e

T The epntting off or soz whioh takee place 1n this cage ie aleo obaerved'
when oyclohexeneeuli‘onylohloride §s distilled under vacuum and it is mot easy’ o' .
- prepare this compound in the _pure form. The same phenomeqon ia an. obstaoie to tho
purification of' oi:her anphatic eulfonylchloridee. L ! Sl L
- The eulfonylchloride of oyolopentane can aleo be ee.eily prepared a.nd .
nething new 15 to be reported on thie. oompound which is desoribed in the 1itera~ L
2 ture,: Our findings: do. not deviate from thoee desoribed in the patent by Du Pont
onthe eeme reaotion. N RN i

' The reaetion ot‘ eult’ur dioxide and ohlorine with eimple chloroperaffina
ehould g:lve an 1ndica'don about the relative position vhiok the sulfonylohloride .
=group will: assume: with reepect to’tﬁé‘haloven -already: preeentin -4ho molegule. .. :
1~chlorobutene wag' mVeaﬁgnted whioh reaote 4n the usual way easily with S0, end
chlorine. 'The roaotion mixture ‘obtained oensiete of non-reaoted 1<chlorobutans 5
ohlorobuteneaulfonylohloride and dichlorobutane which can be geparated. easily. by
‘digtillation under vaouun.. The boiling point enalysis- indicated the ‘presence of
1,2-dichlorobutane ag: main- produet, whereas the.amount of-1, s-dichlorobutane
ned ms “empller and only very little I,Miohlorobutene was obtained. Tho
. roly vniforn and could not be' separated into unt ,
.  ths: ency £ spmuns ,.
ST onylo orides’ Tith ros-)
only. the- reao lon- wi!zh




‘pocted’ t}nt an ':lnner'anlwdrid . ; bt } ‘
on_heating unler vaouun o 160 ~ 2009C,, strong development of MCL ook Place»;and,

at the game ' time, a water-»inaoluble 011 dintined over. ‘rhis wag: found: on:subaes. .
g : 1ing ‘point ‘of 160°C; at 12 muy
::4 and ‘the: diatnle.ta was & oolorless’ neutral 14quid, | Analysis indiecates that it-
18- the inner anhydride- of .a* lwdroxybutanasulfon:lo aoids PFor the timo being, this -
r-oompound which 1s not described in the literature : ‘hag’ been named - butaneaultono; ‘1%
':;a eaa.ﬂy obtainable by the procedure deaoribed with a yield of a‘bout 60% oi‘ the. -
. CH;CHCH,CE,CL cncncncncl cncncncn
%232___93|zz___.)512|2

805€1 ¢ 80,08 o 8—0.

Thie makes 4t raﬂm&r oertain that 1n the eultoohlorinaﬁon or l-ohlorobutane the -
sulfo-group oneere ‘to at-least 607" 4n-the-8-pogition; - Tt s ‘true-that-the :1=ohloro=-
‘butans-4-sulfonic .acid could form a sultons by oplitting off iHCL (& -sultote)s. the
presenca ofa l-ohlorobutane-4-au1fonic acld: in large quentitics scems, however, to
“be extremely unlikely sinee 1nventigation of l-ohloropropane ‘Andioated - that it ia
'very difﬂcult to aulfochlorinate a methyl group 1n the ond poaition. T

. Tho eulfocklorinstion of 1~°h1°r°pr°pane proceeda generany in the oams
way | as that of 1-ohlorobutane. e
cnscﬂcnzcl
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of the- nathyl croup have not boen substituted or n
.that it 1s rather certain-that the - struoture of:

a 1,8-oultone, -

Tt 106ks_as-3f the_sulfonylohloride’ croup would enter
ar. away as: possible ‘from the' carbon which'is substitubed by ha

1t avodds the pethyl group. -Undor these conditions 1t appesred interesting to . -

logond but that

study the belavior of l-chloroisopentaue which can be lessily|obtaihed from-amylal~
‘oohols " In' thic cage we have ‘a tertiary carbon atom in'tho S-position to-the - -
ohlorine-substituted ‘carbon and it would be expeoted that this tértiary carbon
‘atom would ‘Pacilitate the introduction of. substituents. On'distillation under -
vaouum of the chloroisopentane sulfonic aoid which wes obtained by.sulfoohlorina-
tion end hydrolysis, 80% of tho theoretical yield of an imner anhydride was ob-
tained which has been named isopemtamesultoms. . ~ © ~ 0 L
g RO, ;>9rc.ﬁaqye9}.__::-.::>: " DCeBCE,

3 : ] ' S
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It seems, thexefore, éntirely possible to direot the introduction of the eulfonyl-
ohloride group by suitable eubstituents and this possibility is ‘at present under
investigation. -The expérimental work is directed mainly Etowqrda_ the eynthesis of
‘halopen alkyl sulfonic acids which have the sulfo group and- the halogen in the
1,3~-position and are, therefore; able’to form sultone. .Baged on. data in the older
literature . (Marokwald and Frahne, (1888)) whioh pertain to the preparationof -
hydroxypropanesulfonic acid from allylaloohol and potassium bisulfito, experiments .
were carried out with hydroxypropanesulfonic acid made from allylalcohol. On .-
distillation under vaouum of this ecid the sams .propanesultone was obtained which:
wag elgo isolated from the sulfochlorination mixture of l-chloropropand,. The ' - .
‘yield of this interesting compound was mot too satisfaotory by this mothod, either,
and experimonts are under way to develop a good method of preparatiom, = .. -~

" Tho eultones reaot emergetically with ammonia. ond form amincalkylsulfonio
acide, This e indicated by £he solubility. boliavior of the oompound obtained from ..
_ butanssultone which is practically insoluble-in aloohol but easily soluble ‘in water.
“The faot ‘that tho seme compound ie obtaimed from tutenesultono and phthalimide. . ... -
-potassiun folldwed by Jiydrolysis can bo .considersd as additional evidence,

‘ . CHgCROR,CH, 1 - OBgCHOR,CHpNEY . - | |




under i’orm'don ol' quarternary emnoni.mn oomv unda. R

OHyCHaCHp -~ = Ry - CHaCHzGHzN-—R :
| |__+ NZRp 2. g.,
802-—-0 o 'RS - 803 ,

The oompounda of propane= and butanesultone with dimethylaniline. pyﬂdina, quinoe
line ‘andisoquinoline are very well crystallised and are woll-suited for the-iden-
tification of the sultones because they are only slightly soluble in organic aol-
vents; ‘they are easily soluble in water: Experimsnts: are under way to-react
primary bases containing long aliphatic cheins in order to obtain capillary—aotivo
compounds. - The reaction of tertiary amines vith at. least 1 long-ohain aliphatio .
gubstituent 1is plarmed alao. Tho oompounds obtained in’ this way dre expaoted to
be useful as disinfectants. ,

Tha sultories derived from aliphatio hydroxyallqusult‘onic acids generally
“add to" ‘compounds -oontaining basic groups. The addition compounds formad in this™
way ere inner salts. In this respect the sultones behave analogous to the al-
kylesters of organic sulfonic acids or sulfuric acid, 0. g., dimethyleulfate. It
wae, oonsequently, to be expected that all those compounds which are alkylated. by
dimsthyleulfate would also react with sultones and this expecta.tion has boen ful-
filled by all compounds which have been tried. - :

It has long been.knowm that dimethylsulfate reacts easily with: potasa!.um
1odide uzﬂer the formation of potassium msthylsulfate and mothyliodide. The
sultones aldo reacted very easily with potassivm iodide, forming the potassium
salt of lodoalkylsulfonic acid; 1-iodopropane-3-sulfonic acid and l-iodobutane-3-
‘sulfonic acid in the form of their well-crystallized salts have thus become easily
available. Potassium bromide and potassium fluoride behave analogoua to potassium
1od1de; huvever, their reaction requirea higher tempemtureso

* -'KI"\'———-—)"" - ) )
e Y

cxacugclzsa s CHzCHgCHzI

imth potassium oyan:lde the salts of the cyanoalkyluultonio aoida—m formed, -
‘whoreas potassium- thiooyanate which reacts already at room temperature leads.to:

"l:ho wnn-.cryetanized salts of the thiooyanateqmlfonic aoidF whicTh aro ?ught}ry .
-gol ble m organ 1o qs_olventa. - ‘
; ,?BzOHzCHg RSN N (inC}T;\;CHgCN -
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In similar fashion, tho sodiun snlts of | of carboxy bo
reacted with sultone. ' In’ this case;,’ deterg;ents andf”textile agonts are obtainod
when the amides of h1gher i'atty aoids are. usad. : - R .

CH2GH2032 s . chnzc"zﬂﬂcm
| | ° 4+ NaNHCOR ———-—-——-) 1 A
\ soz-—o S’G"ﬂa
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Aloohole.tes and phenolatee also reaot eaaily with sultones and fonn
ether-like products. :

Cﬂacnzcﬂz ’ CHzCHszTgOR
| I~ 4+ NaOR — |
302.5_. R 303N&

fthen higher alechols are used, products which are easily soluble in water are
obtained which have good detergent proporties, whereas the products obtained from
naphthel have: good wetting characteristics.. Sodium cellulone reacts at _ordinary
temperature with propano- and-butanesultone giving ether-like cellulose deriva~
tives which are goluble in water and the solutions have a oomparatively low
viscosity. They can be used as thickeners, sieging and for similar purposes.

Mercaptides, e, g., sodium thiophenate can also roaot with sultons
forming thicothersulfonic acids.

Cﬂac}TzCH T CHzCHzCHaSR
| |~ + NeSR— | -
302 —0 v 803N8.

The reaction of metal compounds of hyﬂroaarbons with sultonoa ‘also proceeds
easily.. The. reaction with ‘fluorene godium leads to a oompound whoge aqusous
solution has detergent end- atrongly wetting properties. .Carbacens can also be
-reacted-in-the:form-of-ito-godiun-compound.--The:exemples which.. _could be fur-_
ther extended indicate that the: reaction{s carried out with sultones are: typical

. alkylation reactions. 'They dre, in:principle; analogous to alkylation obtained.;
‘with organic sulfonic acid alkyl esters. However, sinoce the sultones are {uner
esters of hydroxyalkylsulfonic acids, sinmltaneounly with ‘the alkyl group &
‘sulfo group is .always-introduced into the reacting molecule. ‘The products obe -
“tained in this way are alwaye salts of aubstitutod alkyl splfonic ecids whic
~-ualrlly are easEly soEuble in water. The impo%tanoaﬁf thE new. lfoa#kylatﬁ noo
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oal industry is olvious. It omn be pompared to
whio! have atta:lx\ed great 80 ical‘} importance. |




