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CHAPTER 1
INTRODUCTION

Reactions of olefin sulfides heretofore re=-
ported have produced mercaptans or derivatives of
mercaptans. The sulfide ring has been opened by
reaction with labile hydrogen containing compounds
such as organic aclds, hydrochlorie acid,l aminea,2
alcohols3 and mercaptans, 3% giving respectively the
following types of substituted mercaptans: acyloxy
mercaptans, chloromercaptans, aminomercaptans, alkoxy
mercaptans and thio mercaptans. Acylations have been
accomplished with acetyl chloride,5 acetyl bromide,
acetie anhydridéland benzoyl chloride}s giving sub-
stiguted thio esterscqr the rollcw%ng typest
R-C -5-CH_C1 and B¢ -s.cnzcnz-o-é’ -R.

The oclefin sulfides polymerizs much more
readily than the analogous olefin oxlides. Among
reagents causing rapid polymerization aret Traces of
acids or bases, metalloid halides such as boron tri-
fluoride, hydrazine and hydroxylamine. |

Reactions of unsymmetrically substituted
ethylene oxides usually open the epoxide ring with the
oxygen atom remaining on the most highly substituted
carbon atom. In the cleavage of substituted ethylene
oxides, the terms normal cleavage and abnormal cleavage

have been applied. These terms have carried over into
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discussions of the cleavage of the olefin sulfides.
The opening of the epoxide ring to form secondary
alcohol is considered to be the normal reaction, and
the formation of primary alcchols, the abnormal,®s?s8
‘The mechanism of the cleavage of the epoxide
has been postulated to take place in the following

nanners
Acid catalyzed:s
H
1l l A 1
n\ /o\ /n . a\ /o\ /Ii n\qn */n
L=C + H — C=-C - €=
g2 3 R2 R3 g2 “r3
I. II. IIX.

The mechanism involving the unimolecular ring opening
of the oxide-conjuzate acid II is followed by the rapid
reaction of the open carbonium ion, III, with an
anion.s’9

Base catalyzedi

1 3 1 o= g3 1 3
oo @ BT P L s
et X X —=CemHes C—C=E
AN 2 .- 2 \
R2 : R X R ) ¢
Iv. Y.

In basic media the mechanism i1s postulated as
involving a nucleophilic attack by en anion (X) on the
more positive carbon of the epoxide ring, giving cleav-
age of tha oxide linkage at this point and an inter-
mediate IV is produced. This then reacts rapidly with

a proton to form V.
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These mechanisms indicate that the preponder-
ance of epoxide cleavages should occur in the normal
manner. - The ethylene sulfide series is not as con-
sistent, as reactions have besn reparted where the
products were mainly normal, other reactions where the
products .vere mainly abnormal, and still others where
mixtures of isomers In various ratios were apparently
obtained.

Reactions of ethylene sulfides with amines
have been reported to yleld mainly amino mercaptans in
which the sulfur atom remeins on the more highly sub-

stituted carbon,2

a normal cleavage. Aqueous HCl and
ethylene sulfides are reported to proceed by abnormal
cleavage in forming chloromarcaptans.l Hercaptans when
reacted with ethylene sulfides usually yield mixtures
of isomeric thiomercaptans, with neither the abnormal
nor the normal reaction predominating throughout the
series.3 Alcohols have bsen reportéd to yield products
resulting from the abnormal cleavage.3 Acylafion re-

actions proceed both normally and abnormally. Acetic
anhydride in pyridine gives the normsl ring opening,
while the acyl halides, acetyl chloride, acetyl bromide,

and benzoyl chloride, give the abnormal ring opening.1



CHAPTER II
BTATENERT OF THE PROBLEM

There have been two maln objectives in this
work, ©One has been the study of the oxidation of
propylena sulfide with various oxidizing ageﬁts and
identification of the types of products obtained. The
second has bheen the proof of structure of the precductss
i.e., the direction of eleavage of the olefin sulfide
ring under the influence of the oxidizing agents used.

The sulfur atom in the olefin sulfide ring
system has been shown to be incapable of expanding its

valence shell without cleavage of the ring taking place.5

Propylene sulfide, CH3-G§§§HE, is an asymmetrically
substituted ethylene sulfide derivative., V¥When this
ring is opened, the sulfur atom in the derivative formed
will remain attached either to a secondary carbon atom,
or to & primary carbon atome

The compounds which were formed 1n these oxida-
tions of propylens sulfide have been mentioned briefly,
if at all, in previous literature, and solid derivatives
apparently have not been made previously. Therefore, it
wos necessary tomsort to other unequivocal methods of
synthegis of these compounds, glving known structures.
The two series could then be compared through physical
constants and through solid derivatives of definite
melting point.



CHAPTER III
DISCUSSICH OF WORK

The propylene sulfide used in these experi-

ments was prepared by a reaction between propylene

oxide and potassium thiocyanate.z’lo’ll
320
CHy =« CH « CHy4 KSCHN wwe~ CHy = CH =~ CHo 4 KOCKR
s - o - > o - - g

The oxidizing agents used in this study vere
30% hydrogen peroxide solution, 69% nitric acid, and
chlorine water,

With 307 hydrogen peroxide solution as oxidiz-
ing agent, the products containing sulfur have been identi=-
f£ied as sulfuric acid (from complete cleavage of ths sulfur
atom from the original material), and a /~hydroxypropane
sulfonic acid. An aliquot portlon of the oxidized material
was taken for analysis for total acld and sulfate. Con~
version of the acid products to barium salts allowsd the
soluble barium hydroxypropane sulfonate to be separated
from the sulfate, The harium hydroxypropane sulfonaie was
then converted tothe rfrae sulfonie acid, from which the
phenylhydrazine salt was made as a solid derivative.'?

The barium /£ «hydroxypropane sulfonate was
reacted with phosphorus pentachloride to yield a
/Z=chloropropane sulfonyl chloride. BStructure used in

these equations 1s the isomer proven correct by subsequent

work.
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HH HH
(CH3~G=C~503), ! BatPCly ~—3BaCl;+2HC1+2 ca3a,§-:-§-sozc1+l+ POC14
T~ 9H ,
H

The methyl anilide of this chloropropane
sulfonyl chloride was prepared, and melted at 56-57.5°C,
This derivative contained no halogen and analysis showed
1t to bte an unsaturated methyl anilide of structure shoun

in the following equationt

g g ./ 3 h H H ICH3 ICI.IS
CHy=C=C=505C1 +3 @LheT ) CH1-C2C-SOp=N 42 Hp-N - C1
AR - 3

This type of reaction has teen rerorted previously.13;

As a reference compound, sodium 2-hydroxy-
propane-l-sulfonate was prepared by the resction of sodium
bisulfite with propylena oxide.ll

HHEH HHH
HeC=Q=C-H+HaHS0y ~=-=d E{-Q-g-—§~§w0-ﬁa

B g HQH

H

This reaction has been shown to give the secondary alcohol
formation. The A -hydroxypropane sulfonzte was converted
to 2-chloropropare=l-sulfonyl chlcride with PCl5. The
chloro=sulfonyl chloride was then converted intc 5 methyl
aniline derivative. This compound had a melting point
of 57-58°C.>and showad no depression of melting point
upon being admixed with the derivative prepared from the
chloropropana sulfon&l chloride from the peroxide oxidation.
The two chloropropane sulfonyl chlerides thus appear to
be identical.
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Oxidation with 69% nitric acid app_eared to give
results identical to those obtained with peroxide,

Propylene sulfide was oxidized directly with chlo-
rine and water by adding the sulfilde to water intc which
chlorine was being passed. An oily product isolated in good
yield proved to be a e«cnloropropane sulfonyl chloride.

The stability of this sulfonyl chloride towsrd water is such
that hydrolysis with water is accomplished only by long stande
ing or refluxing, and hydrolysis apparently is accompanied
by removal of the chloride gfoup as HCls The Poiling point
of this chloropropane sulfonyl chloride agrees with the
sulfonyl chloride prepared from phosphorus pentachloride
treatment of the peroxide oxidation product, 2-hydroxy-
propane sulfonic ecid, but the refractive indexes do not
agree, The melting point of the methyl anlline derivative
does not agree, Considerable depression is given by a
mixed melting point of these two derivatives. Therefore,

it can be concluded that this oxidation product is l-chloro-
propane-2-sulfonyl chloride.

2-Chloropropane-i~thiol was prepared according
to the method of Davies and Savige,. by adding propylene
sulfide to concentrated hydrochloric acid in methanol.

These investigators have apparently proved the addition
of HC1 to be "abnormsal”, and to give the primary thiol.
The purified product was oxidized with chlorine and water
to give 2~-chloropropane-le~sulfonyl chloride. Refractive
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index and boiiing point of the chloro-sulfonyl chloride
agrse with those of the chloro-sulfonyl chloride of the
perciide oxidation product. The melting point of the methyl
aniline derivative asgrees with that of the chloro-sulfonyl
chloride of the peroxide oxidation product, and the chloro=
sulfonyl chloride of the blsulfite-propylene oxide addition
product,. 4 nixed melting point of elithar of these pairs
shows no depressione These results, then, agree with those
of Davles and Savige, in showing the opening of the propy-
lene sulfide ring by hydrochloriec acid to be “abnormal®,

Sodiun=-2=hydroxypropane-2=sulfonate was pre=-
pared by the addition of scdium bisulfite to acetone.>’
Attempts were made to convert the sodium salt directly to
2-chloropropane~2«sulfonyl chloride through the use of
PCls, PCl3, and POCl3, but only a black product was ob=
tained which could not be distilled. Therefore, it was

decided to do this converslon in stages, as followst

H
Cl
' . - D e
H3C - (‘5 - CH3+80012 R | H3C ¢ C’HB-* 024'1“!&01
c1 .
Hsc- ? - CH3*2 KOH (in ethanol)-9'H3C- ? -‘CH2+KCI4'2 H20
S03H 503K

H3 % CHQ P015 H3C ? C ;*'TQC13+ KC1
S03K 80aC1

The unssturated sulfonyl chloride was not successfully

prepared.



Attempts were made to prepare other solid
derivatives., From the salts of the sulfonic acids
acidified with HCl, attempts were made to prepare
derivative salts with piperidine, pyridine, and
p=toluidine. The melting points of these salts vere
too indefinite to be useful in comparison studies.

Attempts to convert the chloroprcﬁane sulf-
onyl chlorides to solid sulfonamides with ammonium
hydroxide, aniline, p-toluidine, dibenzylamine and
dimethyl amine hydrochloride and NaHCO3 were all un=-
suceessful, only oils which.could not be made to
crystallize being obtained. An attempt to prepare an

ester with benzyl alcohol was a fallure.
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SUMMARY OF REACTIORNS

HHEH
HeaCeC-C-H
H

H~@8-G-C-H
H QS
NaHSO nzf/’:o c1
3 Methanol 22 and wgter
HHBEH
H-C=C=C=S5<H
HQGQH
v v
HHH HHH
H-C-G~C-503Na B-C-G-C-80,H
HOH HOH
- H Cl, and H
water
- l
PCl ?Cls H
\K\ — B-?-—H
HHH H-C~-S05C1
H-C=C~C=-505C1 '
HAH H~C=-H
1
Hethyl Lilina ' Methyl Aniline
y HH v fFHo
HyC-N-50,=-C3C-CHy H3C-N-505-C

© CH3
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TABLE I

SUMIMARY OF REACTION TIMES AND TEMPERATURES
304 H2q20x1dation

Addition Reaction Acid as 1,0 N, Ratlo
Time | Temp. Tempe ngié Sulfate Togiifggéda
B CCe CCo
30 |ice=water 1 . |ice-water | L4545 28.68 1.7:1
35 |ice-water |3 hrs.|ice~water | 58.48 194 311
45 |[ice-water {1 hr. | 40°C, 88,32 34,99 24531
65 |ice-water |1 hr. |75-80%, |121.05 | M1.40 24911
k5 | 20°C. 2 hrs.| 20°. 129,16 | 41.70 34121
55 [39-40%, |1 nr. | kOOC. 140.53 (| 56.63 2.511
50 | 40°. 2 hrs.| %%, 126.22 | %0.15 3.1:1 *
55 | %0%. |1 nr. | 80%. [154.52 | 55.03 2.811

The amount of propylene sulfide used in these
oxidations was 7.4 grams (0.1 moles). Hydrogen peroxide
was used in an amount of 45.5 grams (0.4 moles).

The above titrations were conducted with a
Reckman pH meter. No evidence of a secondary lonlzation

could be found when these titrations were graphed.

* This oxidation is the one given in the graph.
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TABLE II1
STHMARY OF PHYSICAL CONSTANTS

SQURCE CELORCFROPANS SULFONYL CHLCRIDZ|MELTING POINT
Hethyl aniline
Boiling roint |[Refractive index derivative
1.E-84 cridized =% =300 /1 mma ngo 1.4835 56~57.5°C
2.C1,=Hy0 oxtdized |55-56°C/1 m.| 030 1,135 53 4 5=5%. 5°C
propylene sulfide|77-79°C/8 mm.
3.Propylens sulfide|51°C/1 mu. 20 § 4832 6.8-57,89
HCl1 in methanol "D 3 5 57.8%
Cl,=1,0 oxidized
272
4,Propylene oxide |51-52°C/1 mm. ngo 1.4820 57.2-58,2°¢C
sodium bisulfite
PCly

Mixed nelting points
1 and 2 All melted below 50°C,
1 and 3 No depression of melting point.
1 and 4 No depression of melting point.
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CHAPTER IV.
EXPERIMENTAL

PREPARATION OF PROPYLENE SULFIDE (MRTHYL THIIRAHE):Q’IO

One hundred sixteen grams (2 moles) of commercisl
propylene oxide was added slowly through a dropping funnel
to 290 grams of water, and 292 grams (3 moles) of potassiuﬁ
thiocyanate in 2 one liter three-necked flask equipped
with a mechanical blade stirrer and reflux condenser.

The reaction mixture was kept cool with an ice-water bath
during the addition. The rate of addition was controlled
so0 38 to require 40 to 50 minutes feor the addition. The
mixture was then stirred until the hour was completed.
The temperafure of the bath was then raised to 30 to 35°%.
and stirred for another hour. The mixture was cooled and
the crude propylene sulfide separated as a top layer.

The crude propylene sulfide was washed tyice with ice-
water and then dried over CaCl,. Distillatlion gave some
forerun, and the product was taken as the fraction boiling
at 70-72°C., (usual barometric reading 680-685 mm. Hg.),
ngo 1.4765, Average yield was 75% of theoretical. The
forerun was collected and combined with foreruns from
other preparationsy and when a2 sufflcient amount had been
reserved, these were reacted again with potassium thio-

cyanate. Ylelds from the forerun materlal were
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approximately 104 lower. Thiourea was used in place of
the thiocyanates in the same molar proportions in some
preparations, however, no improvement in yield could be

noted,

OXIDATION OF PROFYLENZ SULFIDE WITH 304 H,0,1

In a threee-necked flask fitted with a reflux
condenser, Herschberg stirrer, and dropping funnel, was
placed 45,5 grams (0.4 moles) of 307 hydrogen peroxide
{"Superoxol®). Before addition of the propylene sulfide
was begun, the peroxide was brought to the addition
temperature of the particular addition (Table I), since
with some of the higher temperature additions the solution
blew out through the reflux condenser if an excess of
sulfide had been added while the peroxide vas yet cold.
When the peroxide was at the desired temperaturse, the
addition of 7.k% grams (0.1 moles) of propylene sulfide
through the dropping funnel was begun. This addition was
slow, usually sbout 0.% cc. per minute. 7The insertion of
a thermometer intc the reaction mixture for observation
of the tempersture was an ald in determining the rate
of sddition, as temperatures above 40°C, were liable to
cause resciions vioclent encugh to erupt through the reflux
condenser. No explesion or decomposition sufficiently

violent to rupture flasks was experienced. After the



16

addition wvas completed and the reaction mixture had
been stirred at temperatures and intervals indicated

in Table I, the excess reroxide was destroyed with
#Catalase Sarett”, The solution was then diluted to
100 ml. in a volumetrie flesk, and a 10 ml. portion
taken for analysis. The 90 n1., of solution remaining
were neutralized with excess Ba(0H)2 in a round-
bottomed flask fitted with a reflux condenser. This
mixture was refluxed 18 hours. The precipitated barium
sulfate wzs renoved by centrifuging. Carbon dioxide
was bubbled through the clear solution. The mixture was
ggain centrifuged to free it from precipitated material,
This process was repeated until no carbonate precipltate
wag evident. The solution was concentrated on the steam
bath to about 10 to 20 ml,. The mixture was again
filtered, as soma BaCOy was precipitated from some
bicarbonate which had been formed. Final eoncentration
was accomplished under reduced pressure with a watar
aspirator. The barium hydroxypropane sulfonate was a
syrupy sticky mass, but a greyish white powder when
completely dry. Atteompts at crystallization were made
with this dried salt with 95% alcohol, but were unsuccess-

ful., The dried material gave varying analyses for barium.



17

TREATMENT OF BARIUM HYDROXY PROPANE SULFONATE WITH PCIg%

In a round-bottomed flask fitted with reflux
condenser was placed the dried bsrium salt (moles calcu-
lated as barium hydroxy propane sulfonate) with 25 ml, of
chloroform and 4 molar equivalents of PClg. This mixture
was sllowed to stand at room tempsrature until the
evolution of hydrogen chloride had subsided, then it was
placed on the steam cone and allowed to reflux for 12
hours. The.reaction mixture was cooled to room tempera-
ture and then poursed over cracked ice. The chloroform
layer wes sepsrated, The water layer was extracted once
with 15 ml, of chloroform. The two chloroform leyers
were combined and wasshed with 3 successive portions of
cold water, Ths chloroform solution was dried over
CaCl» overnight. After filtration through glass wool,
the chloroform was rsmoved oh the aspirator. The oily
product was distilled using the vacuum pump, with a
boiling point of 54=55°C./1 mms . The product could be
distilled at & higher temperature and with lass vacuunm,
but in the first distillations profound decompositions
occurred if the pot temperature was in excess of 100°C,

The redistilled product had a boiling point of 54-55°C,/
1 mm., 77-78°C./8 mm.} nﬁo 1.4830.
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PREPARATION OF THE METHYL ANILINE DERIVATIVE:

One end one-~tenths grams of the chloropropane
sulfonyl chloride from above (0.0l moles) in 10 cec. of
'ether was added with shaking to 3.3 grams (0.03 :.oles)
of methyl aniline dissolved in 10 cc. of ether, The
solution was allowed to stand fer several hours. A4
precipltate of methyl aniline hydrochloride was formed,
which was filtered off. The ether solution was washed
two or three times with 1 N. HCl, and once with water.
The ether was evaporated. off and the residual 0il was
taken up in 954 alcohol. Water was added to the ethancl
solution to the eloudy point. The mixture was placed in
the refrigerator overnight. The precipiﬁate was flltered
off. The methyl anllide was recrystallized from ethanol
and water, and had a melting point of 56=57.5%C. 13

Mixed melting point with the methyl anilide
from the chlorosulfonyl chloride 6f sodium=2-hydroxy~

propane~l-sulfonate showad no depression.

CHLORIKNE WATER OXIDATION OF PROPYLENE SULFIDE

In a 250 ml. flask fitted with reflux condenser,
mechanical blade stirrer, dropping funnel, thermometer and
gas inlet tube which led below the surface of the water,
was placed 100 ml. of water. The flask vas cooled with
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an ice-water bath. Through the dropping funnel which
had 1ts end below the surface of the water to suppress
direct chlorination, was added slowly 14.8 grams (0.2
moles) of propylens sulfide. Chlorine (tank) was passed
in through the inlet tube. The ratio of the rate of
addition of propylene sulfide and chlorine was such that
an excess of chlorine was always present. Rate of
addition of the propylene sulfide vas regulated so that
the reaction temperature did not rise above 10°C., al-
though rises to 15°C. for short periods of time did not
impair the yield. After the propylene sulfide had been
added, the rate of the chlorine addition was reduced
and the mixture stirred for an additional hour. The
addition of the chlorine was halted and air blown through
the gas inlet tube to rambve excess chlorine. The mixturs
was then separated and the heavy oily product washed
three times with ice~water and dried over CaCls overnight.
The product was then distilled, at a bolling point of
55-56°C./1 mm., 77-78°C./8 mm.3 n30 1.4859. Yields
averaged 70% of theoretical,

Aga_xgig Caled. for C3HsS0,Cl: C, 20. 34; H, 3.41
Foundt C, 20,543 H, 3.26.
The methyl aniline derivative was prepared in
the manner described above, and had a melting point of

53 . 5"’5"*‘- 5°C e
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dnalysis Caled. for CjgH;3NO0p8: K, 6.62; 8, 14.75
Found: N, 6.84; 8, 15.1k
Mixed melting point with the methyl anilide
from the chlorosulfonyl chloride of sodium-2-hydroxy=
propgne-sulfonate showed a large depression, as the

mixed melting point was below 50°¢,

PREPARATION OF SODIUM 24HYDROXYPROPANE-1-SULFONATE,
2-CHLOROFROPANE-1-SULFONYL CHLORIDE, AND METHYL
ANILIRE DERIVATIVES

Sixty-seven grams of propylene oxide (1.15
moles) was added with stirring to 95 grams of NayS,03
in 200 ml. of water in a 500 ml. three-necked flask
fitted with a reflux condenser, dropping funnel and
mechanical blade stirrer. The reaction mixture was
stirred at room temparature for 8 hours. The water
was evaporated offy and the residue extracted with 90%
ethanol, A white product was obtained which upon
recrystallization from 95% ethanol gave a melting
point of 225-227°C. The sodium 2~-hydroxypropane~le-
sulfonate was converted to the chloropropane sulfonyl
chloride with P015. The 2-chloropropane=lesulfonyl
chloride had a boiling point of 51=520C./1 mm.}

ngo 1.4820. It was converted to the methyl aniline
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derivative using the same procedure ag for the methyl
anilide from the peroxide oxidation. The methyl aniline
derivative had a melting point of 57.2-58.2°C,

Analygls Caled. for C10813N0,88 €, 56.855 H, 6.20
' Founds C, 56.85; H, 6,27

PREPARATION OF 2«CHLOROPROPANE«1~THIOLs

2-Chloropropane~l-~thiol was prepared according
to the methods of Davies and Savige¢1 In 2 100 ml,
round-bottomed flask fitted with a reflux condenser was
placed 25 ml, (0.29 moles) of concentrated hydrochloric
acid in 30 ml. of methanol. 14%.8 grams (0.2 moles) of
propylens sulfide in 20 ml. of methanol was sdded to
the aecid in small portions with cooling and shakinge.
The mixture was allowed to stand overnight., The mixture
vas then diluted with 100 ml, of water and the lower
layer separated, and the aqueous layer extracted with
20 ml, of chloroform. The two portions were combined
and dried over CaClp, Upon distillation a water-white
product was obtained, with a boiling point of 60-62°C/
82 mm. n%o 1.484%, Yield was 50% of theoretical.

This product was oxidized with chlorine and
water in the manner described for the oxidation of the
propylene sulfide. The chloropropane sulfonyl chloride
obtained had the following constants:s DBolling point,

20

51°C./1 mm.; nf~ 1.4827.
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The methyl aniline derivative was prepared,
giving a product with a melting point of 56.8-57.8°C,
A mixed melting point determination with the
methyl aniline derivative from the chlorosulfonyl
chloride of sodium 2-hydroxypropane=l-sulfonate showed

no depression.

PREPARATIOR OF THE PHENYLHYDRAZIWNE DERIVATIVE OF TRE

HYDROXYPROPANE SULFONATE FROM THE PEROXIDE OXIDATION:12

The barium propane sulfonate was analyzed for
barium by precipitation as barium sulfate. The free
acid was then prepared by adding standard sulfuric scid
- to the analyzed sulfonate in a quantity slightly less
than that required for complete precipitation of the
barium. The free sulfonic acid was then reacted with
an equimolar quantity of phenylhydrazine in alcohol.

A granular precipitate was obtained. It was recrystal-
lized froia absolute ethanol. The recrystallized product
had a melting point of 132-133°C.
Anslysis Caled. for Cgily N,0,,5¢

Cy 434533 N, 11,253 H, 6,5; &, 12.91.

Founds C, 43.25; N, 11,433 E, 6.053 S, 12,96 Ave.
This salt was titrated with standard base and the molecular
waight determined:

Theoretical: M.W. 24%8.3

Found: HM.W. 250.18
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PREPARATION OF SODIUM FROPANE-2-0L~-2~SULFONATE:

Eighty-seven grams (1.5 moles) of acetone
vag added with stirring to 142 grams (0.75 moles) of
3828205 in 275 ml. of water. The reaction mixture
was kept below 20°C, by means of an ice~water bath.
The time required for addition was 2 hours. Stirring
was continued for 1% hours after the addition was com~

pleted. The solid product was filtered off.

ATTSMPTED PREPARATION OF PROP=~1-ZNE-2-3ULFONYL CHLCRIDES

In a 50 ml. round~bottomed flask was placed
16,2 grams (0.1 mole) of acetone=bisulfite addition
product, 12 ml. (0,15 moles) of thionyl chloride, and
20 ml., of chloroform. Thigs mixture was allowed to
reflux for 6 hours. An equivalent amount of KOH in
ethyl alcohol was added with cooling and shaking. The
EKCH alechol mixture was allowed to reflux overnight.
The reaction mixture was neutralized with HCl and
evaporated to dryness on the aspirator. The semi-dry
mixture vwas treated with excess PClg, and after 1t was
refluxed for 12 hours, was poured over cracked ice and
the water layer extfacted with 100 ce, of chloroform,
The chloroform solution was washed with 5 successive
portions of cold water and then was dried over CaCl,.
The chloroform was distilled off, The residual oil
was distilled under reduced pressure. There was

obtained as a product 2 grams of a colorless oil, which
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darkened on standing. The boiling point was 66°C,/12 mm.}
ngg 1.3998, These constants ars too low for the desired
compound, The methyl aniline derivative could not be

made from this compound.

Kote: The carbon, hydrogen and nitrogen analyses cited
in this work were made by Clark Microanalytical Laboratory.
Sulfur analyses were made by the author,



CHAPTER V.
SUMMARY

8+ The direct oxidation of propylene sulfide
to the 2<hydroxypropans-l-sulfonic acid was accomplished
with hydrogen peroxide. The direct oxidation of propy-
lene sulfide tolthe l=chloropropans~2-sulfonyl chlovide
was accomplished with chlorine watsr. |

b. The structure of the oxidation products
was proven by conmparison with prepared chloropropane
sulfonyl chlorides of known structure, The methyl
aniline derivatives of these sulfonyl chlorides were
proepared as golid derivatives for further comparison.

¢+« The hydroxypropans sulfonates which were
prepared for comparison were made by methods ylelding
compounds of previously proven structure.

d. The cleavage of the sulfide ring of
propylene sulfide may proceed either in a normal or
an abnormal manner, the normal cleavage leading to
produets with the sulfur atom on the secondary carbon,
the abnormal to products with the sulfur atom on the
primary carbon. Pegoxida oxidation was proven to pro-
coed in an abnormal mammer, while chlorine water oxida-

tion gave the normal type of cleavage.
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