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facilitating the expression of biological activity by these
materials,

Cross Linking and Carcinogenicity.—The mono-
functional epoxides are largely devoid of carcinogenic
activity*? but are potent mutagenic agents.!* Bifunc-
tional epoxides, on the other hand, are carcinogenic'?
and exhibit mutagenicity on the same order as that of
monoepoxides.'® These characteristics raise the ques-
tion of the role of the often-mentioned, cross-linking
ability of bifunctional alkylating agents in accounting
for their biological activity.

It has been suggested, for example, that bifunctional
alkylating agents cross link the strands of the double
helix of DNA at two guanine moieties. This cross
linking may then result in incomplete duplication of
genetic material and these processes may be involved in
carcinogenesis,

Nevertheless, it must be remembered that the classi-
cal carcinogenic alkylating agent, 8-propiolactone, has
only one active alkylating center. This compound is
one of the few alkylating agents which has noticeable
carcinogenic as well as mutagenic activity.

In order to evaluate the role of cross linking of DNA
by these alkylating agents more accurately, the inter-
atomic distances between the reactive centers in several
epoxides were measured by use of scale drawings and
Dreiding atomic models. Because of free rotation in
the open-chain epoxides, the distances of closest ap-
proach and of greatest separation between terminal
reactive centers were measured and are listed in Table
III. Several observations become apparent from these
measurements. Thus, in glycidaldehyde, which has
only one epoxide functlon the distance between the
terminal oxygen-bearing carbon atoms is only 2.6 A
which would make it impossible to reach from a guanine

(19) Summarized in ref. 2.
(20) P. Brookes and P. D. Lawley, Brit. Med. Bull., 20, 91 (1964),
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INtERATOMIC DISTANCES IN KEPOXIDES
Distance between reactive
carbon atoms (A.)
Closest Greatest
Compd. approach separation
dl-Diepoxybutane 2.5 4.0
meso-Diepoxybutaie 2.5 4.0
1,2,4,5-Diepoxypentarne 1.5 5.2
1,2,5,6-Diepoxyhexane 0.0 6.6
1,2,6,7-Diepoxyheptane Overlap 7.7
1-Ethyleneoxy-3,4-epoxy-
cyclohexane 4.6 5.4
Glycidaldehyde 2.6 (fixed)

moiety on one strand to the nearest base on the ad-
jacent strand of the DNA helix. Similarly, for g-
propiolactone, cross linking of this type between bases
cannot occur. The relatively short distances between
epoxide functions in the diepoxybutanes and diepoxy-
pentaiie also render cross linking between bases unlikely.
Even without exact measurements of interatomic dis-
tances between the N-7 positions on two adjacent base
pairs it is immediately apparent that cross linking can
occur only when there is a much longer distance between
epoxide functions.  However, resorcinol diglycidyl
ether, in which there are eleven atoms between the
terminal epoxy-bearing carbon atoms, is inactive as a
carcinogen.! These considerations suggest a re-evalua-
tion of the possible sites of action of alkylating agents
concerned with carcinogenesis,
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Several N-arylthioisopropyl-N-benzyl-2-chloroethylamines and their corresponding sulfones were obtained, The fornter

do not have a sulfonium structure despite their rapid rate of hydrolysis, especially the disulfurated derivative.
they lack adrenolytic activity as do the sulfones of low hydrolytic rate.
can be established between the rate of hydrolysxs and the pharmacologlcal activity of this group of substances.
drolysis mechanism takes place probably via the sulfonium ion,

The advent of dibenzyline, N-phenoxyisopropyl-N-
benzyl-2-chloroethylamine,! and its promising activity
as an adrenolytic agent induced us to attempt the
synthesis of analogous sulfides, with the object of
studying their properties and the possibility of ob-
taining new drugs in this zeries. In 19502 a series of

(1) J. F. Kerwin, G. C. Hall, F. J. Milnes, I. H. Witt, R. A. McLean, E.
Macko, E. J. Fellows, and G. E, Ullyot, J. Am. Chem. Soc., 73,4162 (1951).

(2) Smith Kline and French International Co., British Patent 673,509
(June 4, 1952).

In general
From this it can be inferred that no relationuship
The hy-

adrenolytic 2-haloethylamines were obtained with the
following formula. The cited patent included only one

ArO(CHg)nC|HR
ArCH,NCH.CH.X
R = alkyl aryl, or arvloxy
X = Clor Br

sulﬁde, N-phenylthioisopropyl-N-benzyl-2-chloroethyl-
amine hydrochloride; its properties were not described.
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NoN-DISuBSTI U TED AMINOETHAN /L~
RCH:CHNCHCH0H

CH,
Form B.p., “C. Yiebi, e =N
Nou. R R Base, ydrocidoride 1o 4 Foamula Calel. Fonnd
X CoHLS CoH;CH. Oil/puste 102201 S O CINOS 4,63 460
N7
N CH,CeH oY CsH;CH. il puaste 195--205 G CreHy NON 4. 44 4.50
it
AV CeHLCH.S CeHCH, Oil/piste of e ChHgCINOS 3OS BLONT
NXII CsH=0. CyH:CH. Oilhyvgroseapie o I CrHuNOS 4.20 4.2
soft flikes
NIII CH,CHS0, CsHCH, Dense oll/livgroscopice o T2 CrHayNOS 403 E
anorphans sahid
AVAY CsH,CHa=0), CyH;CH. Oil/puste i NG CryHu NOS 403 5.00
5N 6y
AV CeHpS CyHSCH.CHCH; Oil/dense ail 1905--200 o (L Hu NOR,
ST I

“ Method A, 2 Method B, ¢ [ydrochiloride.

Subsequently, Ierwin and Ullyot® patented u series of
sulfides, mcluding this sulfide, indicating that it was “a
hygroscopic oil.”  The hydrochloride of the oxygenated
compound (dibenzyline) is a =olid, while all of the
sulfides (bases and hydrochlorides) were hygroscopic
oils.

An interesting possibility was that the compounds of
type I could possess a structure different from di-
benzyline, one having a cvelie thiazine ring (sulfonium
ion type, II). This was suggested by the observa-

I'I\r Ar
P PN
CH, CH,CI CH, CH, o
(|3H C|H - C|‘H éH -
CH}/ \1?/ - (‘Hﬂ/ \I|\]/ N
CH,Ax CH,Ar
I I

tion of I'uson, et al.,* that on treating ethyl 2-hydroxy-
isopropyvl sulfide and cthyl 2-hydroxy-n-propyl sulfide
with hydrochlorvie acid or thionyl chloride, they yielded
the =ame product, 2-chloro-n-propyl cthyl sulfide,
probably by rearrangement of the wopropyl to the n-
C.HSCHCH.0H . CoHSCH.CHCH;

CH, T~ ; (|)H
C«_:H;,SCHgQHOHu
Cl
propyl structure through u eyelic sulfonium ion (I11).
CH,CH—CH,
\“5%/
CH,
111
Ifuson and Speziale® treated 6-hydroxy-1.4-dithiacyclo-
heptane with thionyl chloride in chloroform and ob-

(3) J. T Kerwin awd G, 1, Ullyot, U, 8 Paven 2,774,770 (Dec. 18, 1956) .

(4) R. C. Fuson, C. C. Price, and I). M. Buwness, /. Org. Chem., 11,475
11946).

(5} R. C. Fuson awd A, J. Speziale, J. sim. Chem. Soc., T1, 15382 (1940},

+ Nat distillable.

tained 2-chloromethyl-1,4-dithiane (IVb) which prob-
ably formed by rearrangement of the 6-chloro-1,4-di-
thiacycloheptane through a cyvelic sulfonium ion inter-
mediate (IVa).

CH—8— [ CH,~§—CH.._ T
CHCl| —
CH,~S—-CH,” |

H, socl
:CHOH —_—

IVa IVb

Another type of evehization (ammonium cyelization)
was observed by Clinton® on treating 2-hydroxyethyl
N.N-diethylaminoethyl sulfide with thionyl chloride.
The obtained compound was the open chloro derivative
in cquilibrium with the 14-thiazonium structure V.

CoH, CH.CH, CH,  CHCH,
N S = \ N
C, CH.CH. Gl CHCHY
(1
.

We prepared, then, a series of sulfides and sulfoues
analogous 1o dibenzyline and measured their relative
rates of hydrolysis and their adrenolytic activity to
correlate the two properties and to determine if the
hydrolytic mechanisim proceeds zia the sulfoniun: or
hnonium ion intermediate.

Chemistry —Derivatives of thiophenol, p-thiocresol,
and benzyl mercaptan and the corresponding sulfones
were obtained (Tables T and II). All of the aminc
hases were uncrystallizable dense oils, while the hydro-
chlorides were viscous oils, and in some cases very
hygroscopic amorphous solids.

The synthesis of these derivatives was effected by
two methods.  The first (A) was according to the men-
tioned patents? and the second (B) involved the con-
deusation of the benzylaminoethanol with the 2-

(3} R. 0. Clinton, ibid., 6T, 594 (1945).
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TapLE 11
N,N-DisuBsSTITUTED 8-CHLOROETHYLAMINES
RCH,CHNCHCH:Cl
H;
R’
Chloro-
Form platinate
Basze/ Yield, m.p., —C. %p—— —H, —— ——N%p——
No. R R/ hydrochloride % °C. Formula Caled. Found Caled, Found Caled. Found
XVI CeHsS Ce¢HsCHa: Oil/paste 75 155 CisH2CINS 67.6 66.9 6.88 6.70 4.39 4.36
XVII CHiCsH4S Ce¢Hs;CH: 0il/hygroscopic 72 189 C1sHasCLNS* 61.6 60.8 6.70 6.41 3.79 4.09
amorphous solid
XVIII CeH;CH.8 CeHs;CH2 Qil/paste 92 . Ci1sHuCINS 67. 66.8 6.88 6.70 4.39 4.40
XI1X CeHsSO: CesHsCH: 0Oil/paste 90 213 Ci1sH22CIN 028 61.5 62.0 6.25 6.02 3.95 3.72
XX CH:CsHsSO:  CeHs;CH: 0Oil/amorphous 82 216 C1oHxClN 0:8° 56.7 56.9 6.21 6.66 3.48 3.43
solid (m.p. 41-43°)
XXI CeHsCH280; CeHsCH. Dense oil/hygroscopic 92 217 Cr1oH4CIN 028 62.4 62.5 6.61 6.60 4.06 4.04
| amorphous solid
XXII CeHsS CeHsSCH:CHCH; Dense oil/paste 84 CaH26CIN Sz 63.2 63.8 6.85 7.20 3.72 3.89
e Hydrochloride.
Crarr 1
CH;CHOHCH.Cl S0OCl:2 H:0.
RSH —mmm——> RSCHg?HCHa — RSCHzC|HCH3 —_— RSO2CH2C|HCH3
KOH
OH __—" « Cl
— HOCH,CH:NH; | CoH CH,NHCH,0H CeHs,CH:NHCH;CH:0H
/ (A) + (B) (B)
RSCH.CHCH; CoH:CH:CL RSCHgC|HCH3 RSOgCH2C|HCH3
_——
HNCH,CH,0H C¢H:CH.NCH.CH,OH C:H;CH.NCH.CH,OH
|
RSCH2CHCICH3L SOClzl SOClz\L
RSCH,CHCH; RSCHTCHCHg RSO.CH.CHCH;,
|
RSCH.CHNCH.CH.OH Ce¢H.CH,NCH,CH,CI Ce¢H:;CH,NCH:CH,Cl
CH;
SoCt RSCHgC}|ICH3
RSCH,CHNCH.CH.C]
CH;

chloropropyl aryl sulfides or sulfones (Chart I). At-
tempts to obtain the bis sulfones by treating 1-(4-
methylphenyl sulfone)-2-chloropropane with mono-
ethanolamine failed, giving only the corresponding

alcohol. It was shown to be identical with a sample
H.NCH:CH:0H
CH,;C:H.8C,CH,CHCICH; ~——
K,COs
CH,C:H.S0,CH.CHOHCH;

obtained by aqueous alkaline hydrolysis of the chloro
sulfone.

N.m.r. Spectra.—The n.m.r. spectra (Table III) of
dibenzyline and sulfide XVI (as bases) indicated that
they exist in the open form and not in the cyclic thia-
zonium structure,

Tapre III

N.M.R, SPECTRAS

a e a e

CeHyOCHCHCH; CsHsSCH.CHCH3 H.NCH:CH.Cl
Hydro- | f d e
gen CeHsCH:NCHCH:Cl  CsH;CH;NCH.CH:Cl
a b d o a b d ¢
[ 8 [

H, 7.0 7.1

H, 3.7 3.6 AN
H, 3.2 3.2 3.3
Hy 2.7 2.7 3.0
H, 1.1 1.2 RN
H; 1.2

@ Given in é values; & = 0 for TMS internal standard; taken
in CCL on a Varian A~60 spectrometer,

Rate of Hydrolysis.—The rate of hydrolysis (Snvl
solvolytic reaction) was carried out to establish the
relative maximum per cent of hydrolysis (Figure 1
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Figure 1.—Hydrolysis curves of N,N-disubstituted g-chloro-
ethylamines (mole 9%/hour): 0—0O, CH:S; 0—0, C¢H:O;
E—D, p-CH;:,CeH4S; N-—N, CeHaSOz,‘ CD—CD, (CeHsS“)2; A—A,
p-CHaCeI‘LSOz; o—@, CeHscH2S; & —— .. CsH;CH,S0..

and Table IV), The experimental data allowed us
to classify the compounds in three groups: (a) sulfides,
showing the greatest hydrolytic rates especially the
bis sulfide; (b) phenoxy derivative (dibenzyline), hav-



82 Sanmuer Lavpay, Canvos M. Vica, avp Canvos H. Gaozza

Tasre 1V
VATE OF HYbROLYSIR (MOLE ', JRaUk) ar
N N-DISUBSTITUTED 8- CHLOROETHYLAMINER"

Couyal. 3. & hr. RIVE T 74 hir, 180 jir. 250 L.
Dibenzyhue 20) 30 +2 a7 e NG
X\VI En N7 100 - -
XVII 60) () [0 -

XVIII 55 N2 90 100 -
XIX D 1o 15 17 20) 22
XX B [1V] 15 1= 22 25
XXI n 12 17 20) 22 25
NXIT 86 100 --

2 m O acetone with 300 water.

ing medium rate and used as a reference; (¢) sulfones,
which were the least reactive, considerably less than
dibenzyline. In general, it was observed that the
presence of u methyl group in the para position of the
thioethers increased the hydrolytic reactivity; in the
case of the benzyl mercaptan the greater distance of the
sulfur atom from the benzene ring had the same effect.

It has been demonstrated” that the 2-haloethylamines
undergo hydrolysis via a cyclie imonium ion, a mecha-
nism also wvalid for the alkylating action of nitrogen
mustards and probably for dibenzyline.® In the thio-

CeH.,OCH 2ClTH(,'H3 CsH,OCH,CHCH, 1:0
| b | Cl=
CeHCHaN CHLCHLC Cil,CHN *=-CH.
"CHs
CeH:OCH,.CHCH,
| H-

| +
CyH;CHNCH,CHL.OH

cthers, the presence of sulfur would allow the pos-
sibility of the formation of a thiazine sulfonium ion
during hydrolysis which would explain their greater
reactivity especially of the bis sulfide derivative. Inthe

(‘lsH:, CH,
|
S SN
~ ~
CICH. CH, CH, \CH_, om0
== | ' —
CH, CHCH, CH, CHCH,
DII N
CH,CH, CH, C.H,
C,H;SCH,CHCH,
C.H, CH,NCH.CH,0H

sulfones where there is no possibility of a sulfonium
structure, the hydrolysis takes place at a lower rate
probably through an ethylene—imonium ion mechanism.

Between the two alternatives of the Sx1 mechanism,
formation of the ethylene—imonium ion or of the thi-
azoline—sulfoniwm ion, the latter is then the favored one.
It was not possible to detect the presence of an ethyl-
ene—imoniuni ion by the method of Golumbic, I'ruton,
and BergmannT in the tested sulfide derivative.

Pharmacological Tests.-—The advenolytic activity
was determined in dogs anesthetized with nembutal
with intraperitoneal doses of 50 mg./kg., prepared for
direct carotid arterial pressure recording. Actual
reversal of the pressor response to epinephrine was

(7) €. Golumlde, J. 8. Frucon, and A, Bergman, J, Org. Chem., 11, 518
(1946).

(8) M. Nickerson aud W. 8, Guny, J. Fharmacol. Keptl. Thevap., 97, 25
(1949).

Vol 9

selected ag the eriterion of activity.  The epmephivine
wax administered intravenously in doses of 2.0 mg., ke,
Those agents which failed to produce a reversal were
tested by injecting repeatedly higher doses at intervals
of 0.5-1 hr. over a period of 4 hr. until the hnit of
tolerunce of the animal was reached or reversal of the
epinephrine response was obtained.  The dose used
wis -6 mg. kg, v jected slowly. The =olution of
the drugs was prepared with propylence glyeol, acidified
with HCIL and diluted with equal parts of 0.99, NaCl
solutiou, giving a final dilution of 5 mg./ml. immediately
betore injection.  The netivity of the tested compounds
wits determined using dibenzyline at the dose of 1 mg. -
kg. as areference drug.  Those compounds that showed
activity like dibenzyline were classified as active.  The
only aective compounds were XVIIT and XX, but at »
dose of 8 mg./kg.; thewr adrenolytic netivity was con-
sidered 16 that of dibenzyline (Table V). No cor-
relation <cems 1o exist then between the adrenolytic
activity and the rate of hydroly=is,

TasLe V
Puarsacoragiean Tresrs ar N, N-DIsuBstituren
B-CHLOROETHYLAMINES.,  ANDRENOLYTIC ACTIVITY

Dosaxe,

Ndrenolyiic
activity

Clomped,

Dibenzyline | Active (standard)
NNVT 16 Tuietive

NAVTI 16 Inactive

NVIII 8 Active

AVAN -G Initefive

NX 0 Active

NXI 16 Tnactive

NXTI -3 Tietive

Experimental Section

Arylthiopropanols., General Method.-—A zolution of KOl
(57 g.) in 30 ml. of water and 120 nil. of ethaurol was added slowly
with stirring to 0.91 mole of redistilled thiol. The mixture wis
boiled for 1 hr. after which time 0.95 mole of propylene chloro-
hydrin was added. After refluxing for 3 hr., the solution was
cooled, the KCl wns removed, and the alecohol was distilled.
The remtining oil was poured iuto water, extracted with CCly,
washed with 106, NaOH and again with water, and dried. After
distilling the solvent, the produet was distilled under vacuum.
With this procedure the following compounds were prepared:
I-phentyithio-2-propanol, vellowoil, b.p. 115-116° (2-3 nim. ), vield
72¢.;  1-(4-methylphenylthio)-2-propanol, yellow oil, b.p. 125-
126° (2-3 mm.), yvield 75¢;; 1-benzylthio-2-propanol, yellow
oil, b.p. 126-128° (2-3 mm.), yield 65%¢.

Arylthioisopropy! Chlorides.-—1-Phenylthio-2-chloropropaue
wus obtained by three methods. (1) To 0.36 mole of 1-phenyl-
thio-2-propanol i n three-necked flask equipped with a dry-
air injector, a condenser, und u separatory funnel, was added
slowly at 0°0.27 mole of thionyl chloride. The guses were elinii-
nated by air injection for 3 hr.  Another 0.27 mole of thionyl
chloride was added, when iujection of air was stopped, and 0.5
ml. of pyridine was added; the niixture was hented at S0-90° for
4 hr. and poured into water. The oil was separated, washied
with 109, NaOH, extracted with CCly, wushed with water,
dried, and distilled; b.p. 106-108° (5 nun.), vield 97¢¢.3

(2) To 50 ml. of dry CHCly and 22 ml. of dry pyridine wis
added 0.18 mwole of 1-phenylthio-2-propatiol aud the mixture wax
cooled it un ice bath, while 40) g. of thionyl ehloride was slowly
added. After 2 hir. of stirring nnder reflix the nuxture was
cooled and treated as tu method 1, yield 854/,

(3) ‘The conversion aof 2-hyvdroxyizopropyl phenyl sulfide s
mdicated by Fuson and Koelineke? was used.

1-(4-Methylphenylthio)-2-chloropropane wus abtained by

10) R.CL Fusont aad J. 1L Wochueke, J. Oy Chem., 14, 706 (1949).
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wethod 1; yellow oil, b.p. 114-116° (5 nm), yield 939.

1-Benzylthio-2-chloropropane was obtained by uethod 1.
Care should be taken not to heat above 60° during chlorination;
yield 979, yellow oil, b.p. 122-128° (5 mm.).

1-(Phenyl sulfone)-2-chloropropane.’—To 0.07 mole of 1-
phenylthio-2-chloropropane and 70 ml. of glacial acetic acid was
added (stirring) during 20 min., 23 ml. of 309, hydrogen per-
oxide. Stirring and warming were maintained for 6 hr. at 70-
80°. After distilling the solvents at reduced pressure, the re-
maining oil was distilled in vacuo; colorless oil, b.p. 166-168°
(5 mm.), vield 93%.

1-(4-Methylphenyl sulfone)-2-chloropropane, using the previ-
ous method, was obtained as a colorless oil, b.p. 154-158° (2
mm.), yield 949.

1-(Benzy! sulfone)-2-chloropropane.—Using the previous
method and after distilling the acetic acid, the residue crystal-
lized on cooling. Crystallization from petroleum ether (b.p.
60-80°) afforded white needles, m.p. 80°. The yield was 85%.
Distillation at 2 . occurred with great decomposition at 176-
182°.

N-(Phenylthioisopropyl)-3-hydroxyethylamine (VI).—To
0.65 mole of boiling monoethanolamine was added 0.13 mole of
1-phenylthio-2-chloropropane in 1 hr. The mixture was re-
fluxed for 4 hr., cooled, poured into water, and diluted with ether.
The separated organic layer was washed twice with 2 N HC],
then with water, dried, and evaporated to give an oily product
which was distilled in vacuo at 152-158° (2-3 mm.); yield 899.
The dense oil was freely soluble in ethanol and insoluble in water.
Angl. Caled. for C,,H;sNOS: N, 6.63. Found: N, 6.49.
N-(4-Methylphenylthioisopropy!)-3-hydroxyethylamine (VIL),
—Condensation was carried out in the same way, but the greater
part of the mmonoethanolamine was distilled ¢n vacuo and the
residual oil was poured into water. The mixture was made
alkaline with 109, aqueous NaOH and extracted with benzene;
oil, b.p. 162-164° (3 mm.), vield 96.

Anal. Caled. for C.HisNOS: N, 6.22. Found: N, 6.22.

N-Benzylthioisopropyl-3-hydroxyethylamine (VIII) was ob-
tained as VI; dense syrup, b.p. 170-175° (5 mim.), yield 7697,

Anal. Caled. for C HNOS: N, 6.22. Found: N, 6.19.

N-N-Disubstituted aminoethanols (Table I) were obtained by
two methods. (1) To 0.09 niole of VI, VII, or VIII were added
0.09 mole of benzy! chloride, 7 g. of anhydrous K;COj, and 50 ml.
of absolute ethanol. The mixture was heated under reflux for
8 hr. After distilling 40 ml. of the solvent, the mixture was
heated at 120° for 3 hr., then cooled, poured into water, made
basic with 109, NaOH, and extracted with benzene. The ben-
zene solution was washed with water, dried, and distilled under
vacuuni.

(2) Arylthio-2-chloropropane (0.08 mole) (including 1-
benzylthio-2-chloropropane) was mixed with 0.08 mole of N-
benzylaminoethanol, 7 g. of anhydrous KoCO; and 35 ml. of abso-
lute ethanol. The mixture was heated at reflux for 8 hr., 25 ml.
of the solvent was distilled, and the niixture was heated again
in an oil bath at 120° for 3 hr. The procedure was continued as
in 1. Compound XV, N,N-bis(pheuylthioisopropyl)-8-hydroxy-
ethylamine, was obtained in the same way by replacing the N-
benzylaminoethanol with compound VI.

N-(Ary!l isopropy! sulfone)-N-benzyl-3-hydroxyethylamine
(XII-XIV).—A mixture of 0.07 mole of N-benzylaminoethanol
and 0.07 mole of the (aryl sulfone)-2-chloropropane [including
1-(benzyl sulfone)-2-chloropropane] was cooled in an ice bath.
Absolute ethanol (40 ml.) and 4 g. of anhydrous K,CO; were
added and the mixture was heated under reflux for 2 hr. The
aleohol was evaporated, and the heating was continued for 3 hr.
Cold water was added to the residue, and the mixture was
extracted with ether. The organic phase was washed with 1
N HC, then with water. The ether was evaporated and the
product again was dissolved in anhydrous ether. Anhydrous
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acetone saturated with HCl was slowly added with stirring.
The hvdrochloride of the products crystallized as soft flakes;
they are very hygroscopic. The free bases were obtained by
dissolving the salts in dilute NaOH and extracting with ether.
They are undistillable syrups, soluble in organic solvents aud
concentrated HCL

N,N-Disubstituted B3-Chloroethylamines (Table II),—The
corresponding hydroxyethylamine (0.05 miole) in 40 ml. of dry
CHCl; was cooled in an ice bath and saturated with HCl. Re-
distilled thionyl chloride (0.06 ntole) in 15 nil. of dry chloroform
was added dropwise. The resulting solution was heated at
70° for 3 hr., the solveat was removed, and the semisolid residue
was dissolved by warniing with 40 ml. of ethanol which contained
10 ml. of concentrated HCl. The filtered solution, treated with
charcoal, was cooled and adjusted to pH 8 with dilute NaOH.
The oil which settled to the bottom was extracted with CHCly
and the CHC; extract was washed with water, dried over sodium
sulfate, and distilled under reduced pressure. The yields are
listed in Table II. An attempt was made to distil the oily, free
base at 0.025 mm. but decomposition took place. The hydro-
chlorides were obtained by passing a stream of dry HC! over a
cooled solution of the free base in dry ether.

Chloroplatinates,—To a 109 alcoholic solution of the free
base was added dropwise a 109 aqueous solution of chloro-
platinic acid and the mixture was left 24 hr. at room tempera-
ture. The precipitate was collected, washed with water then
acetone, and dried in vacuo. All of the chloroplatinates were
yellow-orange crystals.

Attempted Synthesis of N,N-Bis(4-methylpheny! isopropyl
sulfone)-3-hydroxyethylamine,—1-(4-Methylphenyl sulfone)-2-
chloropropane (0.1 mole), 0.05 mole of dry monoethanolamine,
6 g. of anhydrous K,COj;, and 20 ml. of absolute ethanol were
refluxed for 3 hr. After distilling the alcohol, the mixture was
heated in an oil bath at 120° for 2 hr., then cooled, poured into
water, made alkaline, and extracted with CHCl;, Removal of
the CHC]; at reduced pressure gave an oil, b.p. 142-158° (3 mm.).
The distilled product was cooled giving 15 g. of a crystalline solid.
Crystallization from acetone-petroleum ether gave white nee-
dles, m.p. 94°. The product was identified (mixture melting
point) as 1-(4-methylphenyl sulfone)-2-propauol which was also
obtained by alkaline hydrolysis of the starting material.

Anal. Caled. for C,0H:10;8: C, 56.07; H, 6.54; mol. wt.,
214. Found: C, 55.94; H, 6.28; mol. wt., 210 (Rast).

Hydrolysis Curves.”—The chloroethylamine (free base, listed
in Table IV) (2 mmoles) was dissolved in 70 ml. of acetone and
diluted to 100 ml. with distilled water in a flask with a ground-
glass stopper. The solution was maintained at 37°. Aliquots
of 20 ml. were extracted aud ionic chloride was determined
with 0.1 N AgNO; using dichlorofluorescein (in 0.19% aqueous
alcohol) as an indicator.

Ethylene-Imonium Cation Test.”—To 20 ml. of 2 mM ¢
aqueous acetone solution of the chloroethylamine, 10 ml. of 0.1
N Na,5,0; was added, and the solution was allowed to stand
for 10 min. at 37°. Excess thiosulfate was determined with
0.1 Niodine. Inevery case the test was negative.

Infrared spectra were made for one sulfide, one sulfone, and
the bis sulfide, showing the following maxima: XVI, 2990,
2080, 1700, 1650, 1490, 1450, 1385, 1110, 1090, 1080, 1030, 740,
and 700 em.~}; XIX, 3500, 2990, 2980, 1700, 1650, 1490, 1450,
1385, 1300, 1150, 1110, 1090, 1080, 740, and 690 em.='; XXII,
3000, 2990, 1750, 1650, 1480, 1450, 1383, 1300, 1250, 1120, 1090,
1050, 1030, 740, and 690 cm. 1,
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