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217. Synthesis of Diamino Sulphones. 
By ALAN A. GOLDBERG. 

pAminopheny1 8-aminoethyl sulphone and P-aminophenyl y-diethylaminopropyl sulphone have been 
prepamd for examhation as bacterial inhibitors. Two attempted methods of preparing such compounds 
have yielded anomalous r e s u l d i z . ,  (i) sodium 9-acetamidobenzenesdphipate and diethylaminoethyl 
chloride gave bis- (p-acetamidophenylsulphony1)ethane. and (ii) potassium p-acetamidobenzenesdphinate 
and potassium ethanolamine sulphate yielded dithioacetanilide. 

IN consequence of the high antibacterial activity of ‘4 : 4’-diaminodiphenylsulphone it was of interest to prepare 
analogues in which one of the phenyl nuclei was replaced by a short alkylene chain. It was thought that these 
paminophenyl a-amhoalkyl sulphones might possess the activity of the diaminodiphenylsulphone but have 
a lower toxicity. 

(1) The addition of 
9-acetamidobenzenesulphinic acid to ethyleneimine did not give the required P-acetamidophenyl p-aminoethyl 
sulphone although the addition of sulphurous acid to ethyleneimine readily yields taurine (Gabriel, Bey., 1888, 
21, 2667). (2) Treatment of p-acetamidophenylsulphonyl acetic acid * with hydrazoic acid by the method of 
Oesterlin and Schmidt failed to effect replacement of the carboxyl group. In view of the formation of taurine 
from @-sulphopropionic acid (Rumpf, Bull. Soc. chim., 1938, 5, 877) the failure of the a-sulphonyl carboxylic 
acid to react with hydrazoic acid would indicate that the propinquity of the negative sulphonyl group inhibits 
the reaction; this would be in accordance with the observations of Rumpf that in converting the aliphatic 
dicarboxylic acids to the corresponding diamines the yields become progressively lower as the number of 
methylene groups decreases. (3) Although sodium ethanolamine sulphate reacts w-ith sodium hydrogen 
sulphite with production of taurine (GoIdberB J. ,  1943, 4) the interaction of sodium ethanolamine sulphate 
with sodium p-acetamidobenzenesulphinate in aqueous solution at 140’ does not yield the desired p-acetamido- 
phenyl w-aminoethyl sulphone ; reduction of the sulphinate takes place with formation of dithioacetanilide. 

It was found, however, that the condensation of sodium p-acetarnidobenzenesulphinate with p-bromoethyl- 
phthalimide gave p-acetamidopheny2 f!-phthaZimidoethyZ sulphone in good yield. Hydrolysis of this with 
dilute alkali effected deacetylation without interference with the phthaloyl residue while hydrolysis with con- 
centrated hydrochloric acid gave the required p-aminophenyZ @-aminoethyl sulphone, conveniently isolated 
as its dihydrochloride. This compound, although it possesses a toxicity of a lower order than 4 : 4’-diamino- 
diphenylsulphone possesses little activity against Sf~e~tococcus umnson infections in mice. Similarly sodium 
p-acetamidobenzenesulphinate and P-bromoethylbenzamide readily yielded pacetamidophenyl P-benzamidoethyZ 
su2phone which on acid hydrolysis gave the same diamino sulphone. 

Interaction of sodium p-acetamidobenzenesulphinate with P-diethylaminoethyl chloride did not give the 
expected p-acetamidophenyl P-diethylaminoethyl sulphone. Condensation readily takes place in dry isopropyl 

This compound has been previously designated pacetamidobenzenesuZphonyZacetic acid. The name now used is pre- 
ferable since it indicates that the compound is a derivative of a phenyl sulphone and not of a sulphonic acid. (Temporary 
Editor). 

Several synthetic routes to these compounds and their derivatives were investigated. 
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alcohol or xylene solution with production of ag-bis- (p-uceiumidapknyZsuZphmzyZ)efhane in excellent yield 
together with elimination of diethylamine. The identity of the product was confumed by its preparation by 
two synthetic routes which leave no doubt as to its constitution : (a) the interaction of sodium P-acetamid- 
benhnesulphinate with ethylene dibromide and (b)  the condensation of sodium p-acetaxnidobenzenesulphinate 
with sodium a~-dibromosuccinate with simultaneous decarboxylation by the method of Goldberg and Besly 
(this vol., p. 566). It is remarkable that the anomalous reaction between sodium p-acetamidobenzene sulphinate 
and diethylaminoethyl chloride gives the ap-bis-(p-acetamidophenylsu1phonyl)ethane in f a r  higher yield than 
either of the two " rational " reactions for its synthesis. After this work had been completed, attention was 
drawn to F.P. 800,535 and B.P. 453,443, in which it is stated that the interaction of sodiump-acetarnidobenzene- 
SnIphinate and diethylaminoethyl chloride in the presence of excess of sodium ethoxide or a base such as diethyl- 
amizle yieldsp-acetamidophenyl B-diethylaminoethyl sulphone, m. p. 72", while the condensation of the reactants 
in the absence of the sodium ethoxide or organic ,base gives " a compound m. p. 284" analysing for bk-(P 
acetamidobenzene snfphonyl) ethane." Later G.P. 702,064, of which the abstract only is available (Chcm. A h . ,  
1942, 36, 98), states that the interaction of sodium p-acetamidobenzenesulphinate with diethylbncrthyl 
chloride gives a compound, m. p. 2M0, assumed by the patentees to be p-acetamidophenyl p-diethylaminoethy1 
sulphone, but which would appear actually to be identical with the disulphone described above. 

On account of the 
ease With which diethylaminoethyl chloride quaternises to tefxaethylpiperazinium dichloride there was the 
possibility that the reaction might take place, thus : 

A satisfactory explanation of the abnormalitg of this reaction is diflicnlt to  advance. 

This was discounted by diethylamine and not tetraethylethylenediamine being produced in almost theoretical 
amount and by the sodium sulphinate failing to condense with preformed NN-tetraethylpiperazinium chloride. 
A rational explanation of the reaction may be that in certain circumstances diethylaminoethyl chloride 
undergoes monomeric quaternisation with formation of diethylethyleneimine chloride and the latter effects 
alkylation of the sulphur, thus : 

CHa--CH, 
\+/ + 2Na*SO,R + R*SO1.CH,CH,*SO,R + NaCl + Na*NEt, 

N)Cl- 
Et, 

This is in accordance with the experimental evidence that cu. 1 mol. of diethylamine is obtained from the re- 
d o n  involving 2 mols. of the sulphinate. The akylation of carbon, sulphur, and nitrogen with quaternarp 
ammonium salts recorded by Snyder, Smith, and Stewart (J. A M .  C h .  SOL, 1944, 66, 202), Snyder and 
Speck ( i f id . ,  1939, 61, 668, 2895), Hla Baw (Quart. J. I d .  Chem. Soc., 1926,3, 101), Tarbell and Vaughan 
(J. AMY.  Chem. Soc., 1943, 65, 231), and Rodionov (Bull. SOG. chim., 1926, 39, 305 ; 1929, 46, 109) would 
appear to support this hypothesis. It is, however, noteworthy that anomalous formation of bis(pheny1- 
sulphony1)ethane derivatives in substantial yield has been reported by the interaction of sodium benzene- 
snlphinate (a) with 1 : 1 : l-tichlomet!hane (Otto, Ber., 1899,31, 1693) ; (b) with 1 : 1 : 2-trichloroethane (Otto, 
Ber., 1894, 21, 3055) and fc) with sodium aor-dichlompropionate (Otto, Bey.,  1886, 19, 1835 ; J .  @. C W . ,  
1889, 40, 530) and it would accordingly appear that the -SO,CH,CH,*SO,- complex is a highly stable 
grouping readily and preferentially formed by intermolecular rearrangement. 

Hydrolysis of afi-bis- (p-acetamidophenylsu1phonyl)ethane with dilute acid yielded as-bis- (p-aminophenyl- 
snlphony1)ethane; this compound has a low toxicity but possesses no activity against streptococcal infections 

p-Aminophenyl y-diethylaminopropyl sulphone was prepared by a synthetic route suggested by Goldberg 
and Besly (Zoc. cit.). Alkylation of p-acetamidophenyl phenacyl sulphone with diethylaminoethyl chloride 
yielded the C-diethylaminoethyl derivative which on heating with dilute alkali is converted into benzoic acid 
amd P-aminophenyl y-diethylaminopropyl sulphone. This compound has very little activity against Strepto- 
COCCUS armon infections in mice. 

in mice. \ 

EXPERIMENTAL. 
p-AcetamidophenyZ &PhthdimiduethyZ Sdphone.-Anhydrous potassium p-acetamidobenzenesulphinate (23.7 g., 

0.1 mol.) and #I-bromoethylphthalimide (25.5 g.,'O.l mol.) (&g. Syrrth., all. Vol. 1, 119) were refluxed together in amyl 
alcohol (250 c.c.) containing a trace of cooper powder for 8 hours. The amyl alcohol was removed by steam distiuation 
and the residual insoluble material (24 g.) Fmrystallised from acetic acid when pacefumido-phenyZ B+hthalimidoathyZ SrJPhone 
(18 g.) was obtained in colourless prismatic needles, m. p. 229230" (Found : N, 7-5; S, 8.4. C,,H,,O,N,S requires 
N, 7.6; S, 84%). 

pAmirr0phyZ j9-PhthaZimidoethyZ SuZphone.-The above acetyI compound (10 g.) was refluxed with 5N hydrochloric 
acid (100 c.c.) and ethanol (25 c.c.) for 45 minutes. The solution was filtered and, on cooling, p-aminu$hyZ &phtkdt- 
m&hethyZ dphone  separated in nacreous kkes (6.6 g.) ,  m. p. 200--202". It was recrystallised from ethanol (Found: 
N, 8-43; S, 0.6. C,,H,,O,N,S requires N 8-5; S ,  9.7%). 

p-AmzehenyZ &AmimethyZ Sdph&..+-Acetarmdophenyl ~-phthazimidoethyl sulphone (20 g.) was refluxed with 
1On hydrochloric acid (400 c.c.) for 12 hours. Phthalic acid was removed from the cooled solubon and the atrate 
evapomted under reduced pressure to smaU volume. Sdcient warm water was added to effect solution, the pH vdne 
adjnsted to 8.0 w6th 2~ sodium hydroxide and the solution evaporated to dryness. The residue was extracted with a 
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biting mixture of alcohol and acetone (ca. 800 c.c.), the insoluble material removed and the solution evaporated to 
dryness on the water-bath under reduced pressure. The colourless residue was dissolved in boiling absolute alcohol 
(120 c.c.), filtered and hydrogen chloride passed in, a thick whjte precipitate a p p e e g .  A few drops of water were 
added to effect complete solution a t  the boiling point ; on cooling, p-aminopknyZ8-amtnoethyZ sulphone dihydrochZoride 
separated in colourless s d  plates (8-8 g.), m. p. 234-236". A sample, recrystallised from 98% ethanol containing 
a few drops of alcoholic hydrogen chloride, had m. p. 238-240" (Found in material dried at 100°/l mm.: 
C1, 26-2 ; N, 10-4; S, 11.4. An aqueous solution of this dihydro- chloride waS treated with 5~ sodium hydroxide and extracted several times with ether and the ethereal extract dried 
mth sodium sulphate. On evaporation to small volume p-atninophenyZ 8-aminoethyZ suZphone was obtained in almost 
theoretical amount in colourless long needles, m. p. 120-122" (Found : N, 14.3. C,H,,O,N,S requires N, 14.0%). 

p-A cctamidophmyl ~-BenzamidoethyZ SuZphm.-8--Bromoethylbenzamide was obtained by the simultaneous addition 
of benzoyl chloride (76 g.) and 5~ sodium hydroxide (220 c.c.) to a stirred ice-cold solution of 8-bromoethylamine hydro- 
bromide (102 g. ; Cortese, J. Amer. Ckm. SOL, 1936, 58, 191) in water (200 c.c.). After stirring for 1 hour the sohd was 
collected, washed with water, dried in vacuo and recrystallised from benzene-ligroin (250 c.c.) ; yield 94 g. The colourless 
needles had m. p. 1o(F-102" (Found: N, 6.4; Br, 34.8. Calc. €or C,H,ONBr: N, 6.2; Br, 35.0%). /l-Bromoethyl- 
beazamide (22 g.) and anhydrous sodium p-acetamidobenzenesulphinate (22 g.) were refluxed with xylene (150 c.c.) 
Containing a trace of copper powder for 5 hours. After removal of the xylene in steam the residual oil solidified (22 g.) 
and was recrystallised twice from dilute alcohol. p-Acefumidophenyl 8-benzamidoethyl sulphone (11 g.) was obtained in 
co~ourless long needles, m. p. 2 1 4 2 2 0 "  (Found : N, 8-3; S, 9.2. 

This sulphone (5 g.) was refluxed with alcohol (30 c.c.) and 5~ s d & m  hydroxide (15 c.c.) for 16 hours. The alcohol 
Was distilled off on the water bath under reduced pressure and the residue cooled with ice. The separated p-aminophenyl 
F-benzamidoethyZ sulphone (4 g.) was recrystallised from SOY0 alcohol and obtained in clusters of colourless needles, m. p. 
172-174" (Found : N, 9.4; S, 10-3. C,,H,,O,N,S requires N, 9-2; S, 10.5%). 

Hydrolysis of the P-acetamidophenyl 8-benzamidoethyl sulphone with boiling 1 0 ~  hydrochloric acid in the same 
manner as the above phthalimido-compound gave p-aminophenyl &aminoethyl sulphone dihydrochloride. 

afl-Bis-(p-acetamidophenyZsuZfhnyZ)ethane.-Method 1. 8-Diethylaminoethyl chloride hydrochloride (43 g., 0-25 
mol.) was added to ice-cold 1 0 ~  sodium hydroxide (250 c.c.) and the resulting liquid extracted three times with ether 
(500 C.C. in an). After drying with anhydrous potassium carbonate the ether was removed taking care that the temper- 
ature never exceeded 45-50". When the residual trace of ether was removed under reduced pressure the yield of 8-diethyl- 
aminoethyl chloride found to be 9 6 9 8 %  of theory. The base was dissolved in anhydrous isopropyl alcohol (350 c.c.) 
and the solution refluxed with anhydrous sodium p-acetamidobenzenesulphinate (44-1 g., 0.2 mol.) and a trace of copper 
powder for 4 hours. The suspension gradudly changed in appearance and a t  the end of this period the liquid was filled 
with a voluminous crystalline solid. The alcohol was removed by steam distillation, the residual insoluble a#?-bis-(p- 
acetamidopheny2suZfi~yZ)etha~ (34 g.) collected, washed with water and dried. A sample recrystalLised from a large 
volume of boiling 95% acetic acid or from aqueous pyridine gave the pure compound in the form of colourless felted 
needles, m. p. 282-284" (Found : C, 51-2; H, 4.9; N, 6.4, 6-6; S ,  15.0, 15-1. C,,HtoO,N,S, requires c, 51.0; H, 4.7; 
N, 6-6; S, 15.1%). Four different preparations gave the compound in substantially the same yield, having the same 
m. p. and yielding the same analytical results. The disulphone was also obtained in approximately the same yield when 
anhydrous amyl alcohol has used in place of isopropyl alcohol and in rather less yield when a mixture of toluene and 
benzene (7 : 1) was used as diluent. 

Anhydrous sodium ~-acetamidobenzenesulphinate (44-2 g.) was refluxed with a solution of ethylene 
dibromide (37-6 g.) in dry xylene (300 c.c.) in the presenke of a trace of copper powder for 49 hours. The xylene and 
excess ethylene dibromide were removed in steam and the residual insoluble solid (7-2 g.) collected. On recrystallisation 
from a large volume of boiling 95% acetic acid, the ap-bis-(p-acetamidophenylsu1phonyl)ethane was obtained in clusters 
of colourless needles, m. p. 284-286", identical (mixed m. p.) with the product obtained by the f i s t  method (Found : 
N, 6.5; S, 15.2%). 

Method 3. P-Acetamidobenzenesulphinic acid (20 g.; 0-1 mol.) and ap-dibromosuccinic acid (13.8 g., 0-05 mol.) 
were suspended in water (40 c.c.) and 5~ potassium hydroxide (40 c.c., 0-2 mol.) added ; the pH value was adjusted to 
74-7-5 by the addition of traces of sulphinic acid or ~/100 potassium hydroxide and the clear solution refluxed for 
18 hours. The heavy insoluble precipitate (4.8 g.) was recrystallised from 90% acetic acid or 90% dioxan and the 
a&bk-(fi-acetamidophenylsuIphony1)ethane obtained in colourless needles (3.4 g.), m. p. 284_286", identical (mixed m. p.) 
with the compound obtained by the two previous methods (Found : N, 6-5; S, 14.9%). 

Identification of the other product of t k  yeaction between sodium p-ucetamidobenzenesuZpfti.nate and 8-diethyZaminoethyZ 
cirloride. (i) The reaction was carried out as in method I, using the same quantities, care being taken to avoid 10s of voh  
material, and the contents of the flask then slowly distilled in steam. The distillate (1800 c.c.) required 9.5 C.C. Of ION 
hydrochloric acid (0-095 mol. for neutralisation to phenolphthalein). This solution was made strongly acid with ION 
hydrochloric acid and evaporated to small volume to remove the isopropyl alcohol (A). The cooled solution was then 
made strongly alkaline with 5~ sodium hydroxide, and a strong odour of diethylamine was noticed. An acetone solution 
of +toluenesulphonyl chloride, together with sufficient 5~ stx,lium hydroxide to maintain an alkaline reaction, was added 
with shaking. After 4 hour, the liquid was neutralised with dilute hydrochloric acid, the acetone removed on the water- 
bath, and, after chiuing, the solid (4-1 g.) collected. It was recrystallised from dilute alcohol and obtained in Co~O~lesS 
short prisms, m. p. 6 b 6 2 "  and identified as fi-toluene-NN-diethylsulphonamide (Found : N, 6-0; s, 14.1. cak. for 
C11H1702NS : N, 6.2; S, 14-1%), proving the volatile amine to be diethylamine. 

(c) The procedure was the same as the foregoing except that the liquid (A) was chilled, basified with 1ON Sodium 
hydroxide and extracted several times with ether. The ethereal extract was dried with potassium carbonate and the 
ether Slowly distilled into an ice-cooled receiver. The residual oil (2.5 g.) had b. p. 160-162" and was identified as 
8-diethylaminoethanol by conversion into diethylaminoethyl chloride hydrochloride, m. p. and m9ed m. p. ?0&206', 
by refluxing with thionyl chloride. The clear ethereal distillate was saturated with hydrogen chlonde, the whte precip- 
itate collected and recrystallised from a mixture of alcohol, acetone, and methyl ethyl ketone. D ie thy lade  hydro- 
chloride (4-5 g.) was obtained in the characteristic nacreous flakes, m. p. 220-222" alone and in admixture with authentic 
material (Found : C1, 32-6; CI', 32-5. WC. for C,H,,NCI : C1, 32.5%). TWO further experiments gave 4-6 g. and 
4.5 g. respectively of recrystallised diethylamine hydrochloride, m. p. 220-222", each yielding the same analytical results. 

a ~ - ~ i ~ - ( p - ~ m ~ n o ~ ~ n y Z s u l ~ h o n y Z ) e t h a n e . - T h e  above diacetyl compound (7 g.) was heated with acetic acid (200 C.C.) 
and ION hydrochloric acid (100 c.c.) . The compound rapidly dissolved and, in a short time, a precipitate began to appear. 
The liquid was vigorously refluxed for 4 hours, cooled, and the solid collected on sintered glass. This was suspended 1x1 
boiling water (tu. 800 c.c.) and hydrochloric acid added until the material dissolved ; the solution was then filtered (char- 
coal) and allowed to cool slowly. ag-Bis-(p-aminophenyZsuZ~~onyZ)ethane dihydrochloride was deposited in long colour- 
less needles which were collected, washed with ether and dried under reduced pressure (4.9 g- )  ; m. P. 330" (Found : 
N, 6-9; c1, 17.1; S ,  15.3; M by titration, 415. The 
dihydrochloride (4 g.) was ground to a fine powder, boded $ti excess of aqueous ammonia, the base collected and 

C,H,,O,N,CI,S requires C1, 26.0; N, 10.2 ; S, 11.7%). 

C H,,O,N,S requires N, 8-1 ; S, 9.3%). 

Method 2. 

C,,H,,O,N,CI S requires N, 6-8;  CI, 17-2; S ,  15.5%; M ,  413). 



[1945] Ckmo and Driver: Derivatives of l-Azanthrquinone. Part I .  829 
recrys-ed from 90% dioxan (ca. 350 c.c.) when a8-bis-(p-aminophenyZsuZp~yZ)ethane was obtained (2-6 g.) in small 
colourless prisms, m. p. 316-320" (Found : N, 8.3; S, 18.7, 19.0. 

The hydrolysis was also effected by refluxing the di?cetyl compound (5 g.) w t h  95% acetic acid (200 c.c.) and sulphuric 
acid (25 c.c.) for 1+ hours. The mixture was cooled, the 
separated precipitate boiled with 50% aqueous ammonia and the free base collected. It was recrystallised from a large 
volume of 90% dioxan and gave the diamino disulphone in colourless small needles, m. p. 312-316", identical with the 
above di-amino sulphone (Found : S, 18.6%). 

TefraethylethyZenediam~~.-This compound was prepared in the course of identifying the by-product in t l e  above 
reaction and, since no satisfactory method of preparation appears to be described in the general Literature, the methods 
used in the present investigation are recorded. (i) 8-Diethylaminoethyl chloride hydrochloride (34-4 g., 0.2 mol.) was 
converted to the free base as described above and the ether completely removed under reduced pressure a t  a temperature 
not exceeding 45". The residual oil (26 g.) was dissolved in dry benzene (40 c.c.) and diethylamine (22 g., 0.3 mol.) and 
the solution heated in a pressure bottle at 100" for 30 hours. The cooled reaction product was added to an excess of 
cold 1 0 ~  sodium hydroxide, the mixture extracted four times with ether and the ethereal solution dried with potassium 
carbonate. The ether was removed and the residual oil distilled, tetraethylethylenediamine being obtained (22 g., 60%) 
ass mobile oil, b. p. 78"/11 mm., 83"/14 mm., and 60-42"/6 mm. A sample was dissolved in anhydrous ethyl alcohol 
and hydrogen chloride passed into the solution. Dry acetone was then added and, from the ice-cold solution, tetraethyl- 
ethylenediamine dihydrochloride separated in colourless hard cubes. These, after washing with dry ether and drying 
a t  80°/2 mm., had m. p. 1&4-186" (Found : C1, 28-9. MC. for C8H,,N,,2HC1 : C1, 29.0%). (ii) A solution of ethylene 
dibromide (37.6 g. ; 20 c.c.) and diethylamhe (37 g. ; 54 c.c.) in benzene (75 c.c.) was heated in a closed bottle in the 
presence of a trace of copper powder for 30 hours. The product, isolated as described above, was tetraethylethylene- 
diamine (24 g.), b. p. 83-85"/15 mm. and 188-190°/760 mm. 

Condensatim of Potassium p-AcetamidobenzenesuZphinate with Potassium EthanoZumine SuZphate.-DithioacefniZi~. 
P-Acetamidobenzenesulphinic acid (100 g., 0-5 mol.) and ethanolamine sulphate (70.5 g., 0.5 mol.) (Goldberg, J., 1942, 
716) were dissolved in 1 . 6 6 ~  potassium hydroxide (600 c.c., 1.0 mol.) and the strongly alkaline solution heated in 
an  iron autoclave a t  140" for 26 hours ; the pressure developed was 50 lbs./sq. in. The resulting product was filtered and 
the deep chocolate-coloured insoluble material well washed into the jiltrate ; the filtrate and washings (1200 c.c.) had a 
pH value of 6-6. The insoluble material (94 g.) was refluxed with 90% alcohol (1 litre) containing aqueous ammonia 
(20 c.c.) and the boiling mixture filtered. The alcoholic filtrate on cooling pfecipitated long colourless needles (19 g.) and 
re-extraction of the residue with 90% alcohol gave a further quantity (total, 26 g). The insoluble black residue (52 g.) 
was not further investigated. The colourless crystals were recrystallised from dilute alcohol and identified as dithio- 

(18 g.). The colourless long needles had m. p. 182-184" when lightly packed in the melting point tube and 
216-218' when ground previously to insertion in the tube or placed in the tube and ground with a line glass rod (Found : 
N 8.2; S, 19-1. The lower and higher melting forms correspond with the 
=-'and 8-dimorphic forms described by Hinsberg (Ber., 1906, 39, 2427) and Zincke and Jorg (ibid., 1909,.42, 3374). 

The foregoing dithioacetanilide (15 9.) in alcohol (50 c.c.) and 1 0 ~  hydrochlonc acid (50 c.c.) was 
refluxed on the water-bath for 1 hour by which time the liquid was filled with a heavy white crystalline precipitate. After 
cooling the crystals (14 g.) were collected and recrystallised from methanol-ethanol containing a little hydrochloric acid. 
Dithio&dine dihydrochloride was obtained in colourless prismatic needles, m. p. 240-242" (softening a t  234') Found : 
C1, 21.8; S, 19.7% ; M (titration) 325. When this dihydro- 
chloride was dissolved in water and the solution made alkaline with cold 1 0 ~  sodium hydroxide an oil separated and 
rapidly solidified. This was recrystallised from dilute methanol-ethanol and the dithioaniline obtained in good yield 
in long lemon-yellow needles, m. p. 78-80", which were very soluble in ether (Found : N, 11.0; S, 25.6. Calc. for 
ClsHl,N,S, : N, 11-3; S, 25.8%). 

p-AmznopbnyZ y-Diet~yZamino-n-propyZ SuZphme.--p-Acetamidophenyl phenacyl sulphone (15-85 g., Goldberg and 
Besly, Zoc. cit.) was added to  a solution of sodium (1.15 8.) in anhydrous ethanol (120 c.c.) and the clear solution refluxed 
for 30 minutes. Diethylaminoethyl chloride (21 g., b. p. 55'/25 mm.) was added to the clear warm solution, the 
mixture allowed to stand for 2 hours at 40" with frequent shaking and then refluxed for 6 hours. When the fltered 
solution was evaporated to  small volume and water added the alkylated product separated as a thick oil which could 
not be induced to  crystallise. This oil was soluble in dilute acid and dilute alkali and also had an appreciable solubility in 
water. The oil was refluxed with alcohol (100 c.c.) and 5N sodium hydroxide (100 c.c.) for 2 hours, the solution adjusted 
to  pH 7-2 with hydrochloric acid and the alcohol distilled away. The cooled solution was made strongly alkaline with ION 
sodium hydroxide, the precipitated oil separated and extracted exhaustively with ether. The yellow ethereal solution 
was dried with potassium carbonate and the ether removed. Crude p-aminophenyl y-diethylaminopropyl sulphone (6.1 g.) 
remained as thick oil which would not solidify. It was dissolved in alcohol (60 c.c.), the solution saturated with hydrogen 
chloride and filtered (charcoal) while boiling. On cooling, p-uminophenyl y-diethylaminopropyl suZphune dihydrochbride 
separated in microcrystalline aggregates, m. p. 180-186" (decomp.). These were hygroscopic and could not be obtain ed 
analytically pure ; for analysis they were dried over phosphorus pentoxide at 80"/1 mm. when there was slight loss of 
hydrogen chloride (Found : N, 7-8; C1, 19-1 ; S, 10.0. 

The author thanks Mr. D. M. Besly, B.A.. B.Sc.. for the preparation of thep-aminophenyl 8-phthalimidoethyl sulphone, 
Mr. H. S. Jeffnes, B.Sc., for the biological tests and Mr. R. E. Selway for some of the analyses. 
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C14H1,0,N,S, requires N, 8.2; S, 18.8%). 

The initially clear solubon soon began to deposit crystals. 

Calc. for C16H160,N,S, : N, 8.4; S, 19.3%). 

DithioaniZine. 

Calc. for C1,Hl,N,S,,2HC1 : C1, 22.1 ; S, 19.9% ; M ,  3211. 

C,,H,O,N,Cl,S requires N, 8-1 ; C1, 20.7; S, 9.3%). 
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