
2 ,2 -Dime thy l -5 -bu ty l su l fony l - l , 3 - th i azane  Hydrochlor ide (XIVb). This was p repared  analogously; yield 
80%, mp 176-178~ (from methanol- -e ther ) .  Found: C 41.58; H 7.52; C1 12.58; S 22.36%. C10H22C1NO2S2. Cal- 
culated: C 41.71; H 7.70; C1 12.31; S 22.27%. 

2 ,2 -Dime thy l -5 -bu ty l su l fony l - l , 3 - th i azane  Hydrobromide (XIVb). A solution of 0.005 mole of (XIb) in 
20 ml of 48% HBr was boiled for  3 h, cooled,  the phthalic acid separa ted ,  and the f i l t ra te  evaporated to d ry -  
ness  under  vacuum. The res idue was reprec ip i ta ted  s eve ra l  t imes  f rom ethanol with e ther ,  and the oily 
(XIIIb) (66%) dissolved in 6 ml of methanol .  The mix ture  was t rea ted  with 10 ml of acetone,  kept at -20~ 
for  24 h, and the product  separa ted  and r ec rys t a l l i zed  to give a 90% yield of (XIVb), mp 184-186~ (from 
methanol- -e ther ) .  Found: C 35.95; H 6.40; N 4.11%. C10H22BrNO2S2 . Calculated: C 36.14; H 6.67; N 4.21%. 

C ON C L U S I O N S  

1. Novel 3-amino(or  phthal imido)-2-alkylsulfonylpropanethiols ,  the i r  disulf ides,  and S-sulfa te ,  S-phos-  
phate and isothiuronium der ivat ives  have been synthesized by react ing alkyl 3-amino (or ph tha l imido) - l - ch lo ro -  
2-propyl  sulfones with thiosulfate,  th iourea ,  t r i l i thium thiophosphate,  and potassium thioacetate .  

2. Reaction of 3-amino-2-alkylsulfonylpropanethiols  with acetone gives 2 ,2 -d ime thy l -1 ,3 - th i azanes ,  
and S- (3-amino-2-alkylsulfonylpropyl) isothioureas  cycl ize  to 2-amino-5-a lkylsul fonyl -5 ,  6 -d ihyd ro -1 ,3 - th i a -  
zines.  
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The presen t  paper  descr ibes  the synthesis  of alkyl 3-phthal imidopropen-2-yl  sulfones (Ia, b, c), the i r  
react ion with ethyleneimine (EI), and some react ions  of the N-substi tuted EIs formed.  A se r i e s  of S- de r i -  
vatives of 2-(3-amino-2-alkylsulfonylpropylamino)ethanethiols  has also been synthesized.  

Compounds (Ia, b, c) were obtained by the dehydrochlor inat ion with t r ie thylamine  of the previously  de-  
scr ibed  [1] alkyl 3 -ph tha l imido- l - ch lo rop rop-2 -y l  sulfones (IIa, b, c). By dephthalylation under the action 
of HBr,  compounds (Ia, b, c) were conver ted into the hydrobromides  of the alkyl 3 -aminopropen-2-y l  sulfones 
(IIIa, b, c). Prolonged boiling of (IIa, b, c) with HBr led not only to the elimination of the phthalyl group but 
also to the splitt ing out of HC1 with the format ion  of the unsaturated amino sulfones CiIIa, b). 
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CO CO 

CH2--CH--CH~N / \C6H4 :mt,N CH~=C_CH~N / \C6H4 

cll SO~RI \C 0 / I \ / S02R CO 
(IIa,b.c) IHBr (I a.b,c) 

48%. HBr, loh CH2=C--CH~NH2.HBr 
I 
S0~R 

(ill a,b ) 
R =CHa (a), C(HD (b), CH2C6H6 (c) 

The reac t ion  of E1 with (~,f l -unsaturated s y s t e m s  has been well  studied [2-4]. However ,  the addition 
of EI  to unsa tura ted  amino sulfones has not p rev ious ly  been invest igated.  The m o s t  sui table conditions for  
this reac t ion  with (Ia, b, c) p roved  to be boiling the reac tan t s  in benzene,  using a threefold  excess  of EI. The 
N-(3-ph tha l imido-2-a lky lsu l fonylpropyl )e thy lene imines  (IVa, b, c) so obtained readi ly  r eac t  with thioacet ic  
acid to f o r m  1-ace ty l th io -2- (3-ph tha l imido-2-a lky l su l fony lpropylamino)e thanes  (Va, b, c). By boiling the 
l a t t e r  with HBr ,  the phthalyl  and S-ace ty l  groups  were  e l iminated s imul taneous ly ,  giving the d ihydrobromides  
of the 2 - (3-amino-2-a lky lsu l fonylpropylamino)e thane th io l s  (Via, b, c),  which were  oxidized by iodine to the 
co r respond ing  disulfides (VIIa, b, c).  When compounds (IVa, b, c) were  boiled with 48% HBr,  dephthalylation 
and the opening of the e thyleneimine r ing took p lace  with the fo rmat ion  of the 1 - (3 -amino-2 -a lky l su l fony l -  
p ropy l amino ) -2 -b rom oe t hanes  (VIIIa, b, c).  

CO HN / CO 
/ \ \1 I \  / \ 

S02R CO SO:R (IVa, b, c ) 

CHsCOSH 

I 
1 CO 

/ \ 
CH~CH2NHCH~CHCH~N Cell4 
I i \ / 
SCOCHs SO.,R CO 

(Va,b ,c ) 

HBr 

CH~CH2NHCH2CHCH2NH~. 2HBr 
I L 
SH SO~R ( V l a , b , c )  

I" 
[ CH~.CH~NHCI-I2CHCH2NH 2- 2HBr ] 

1 I 

(VII a) 

\ c o  / 

CH2CH~NHCHuCHCH2NH~-2HBr (VIIIa,b ,c ), 

~i I,SPO, 
Na=S~Oa 

CH~CH~NHCH..CHCH~NH~ 
i I 
S--X SO~R 

X=P0~H2 (IX a, b,c) 
X = S0aH (Xb) 
R =CH3 (a), C4H9 (b), CH~.CsH6 (c). 

With t r i l i th ium phosphoro th ioa te  under  the conditions given by Akerfeldt  [5], the la t ter  f o r m s  S - [2 - (3 -amino -  
2-a lkylsulfonylpropylamino)ethyl]  phosphorothioates  (IXa, b, c).  By react ion  of the b romides  (VIIIa, b, c) 
with sodium thiosulfate  in the p r e s e n c e  of an ace ta te  buffer ,  the th iosulfa tes  (Xa, b,  c) were  obtained. It was 
poss ib le  to i so la te  only {Xb) in the c rys ta l l ine  s ta te ;  the thiosulfates  (Xa, c) were  obtained in the fo rm of syrups  
contaminated with sodium sa l t s  (see above Scheme).  

E X P E R I M E N T A L  

Methyl 3 -Ph tha l imidop ropen -2 -y l  Sulfone {Ia). A solution of 0.1 mole  of methyl  1 -ch lo ro -3 -ph tha l imido -  
p r o p - 2 - y l  sulfone [1] and 0.01 mole  of Et3N in 120 ml  of absolute dioxane (or in 50 ml  of absolute  CHC13) was 
s t i r r e d  at ~20~ for  5 h, the Et3N-HC1 (90%) was sepa ra t ed  off by f i l t ra t ion ,  and the f i l t r a te  was diluted with 
200 ml  of wa te r .  The resul t ing  p rec ip i t a te  (Ia) was s epa ra t ed  off, dr ied in the a i r ,  and r ec rys t a l l i zed ;  yield 
90%, mp 156-158~ (CHC13--ether). Found: C 54.72; H 4.30; N 5.56; S 12.22%. C12HllNO4S. Calculated: C 
54.34; H 4.18; N 5.28; S 12.09%. 

1270 



Butyl and Benzyl  3 -Ph tha l imidopropen -2 -y l  Sulfones (Ib and c). The sulfones (Ib and c) were  obtained 
s i m i l a r l y .  (Ib), yield 85%, mp 95-96~ (CHCla--ether).  Found: C 58.74; H 5.82; N 4.83; S 10.50%. C15H17NO4S. 
Calculated: C 58.61; H 5.57; N 4.56; S 10.42%. (Ic), y ie ld  85%, mp 158-159~ (CHC13--ether). Found: C 63.45; 
H 4.74; N 3.94; S 9.48%. C18H~sNO4S. Calculated:  C 63.33; H 4,43; N 4.10; S 9.39%. 

Hydrobromide  of 3 - A m i n o p r o p e n - 2 - y l M e t h y l  Sulfone (IIIa). a) A mix tu re  of 0.01 mole  of (Ia) and 25 ml 
of 48~ HBr was boiled until dissolut ion was comple te  (~2 h). Then the solution was cooled,  the prec ip i ta te  of 
phthalic acid was prec ip i ta ted  off, and the Ni t ra te  was evapora ted  in vacuum to d rynes s .  This gave 1.72 g 
(80%) of (IIIa), mp 177-178~ (ethanol--e ther) .  Found. C 22.03; H 4.84; N 6.60%. C4H10BrNOzS. Calculated: 
C 22.23; H 4.66; N 6.48%. 

b) A mix tu re  of 0.016 mole  of (IIa) and 60 ml  of 48% HBr was boiled for  10 h, the phthalic acid was 
sepa ra t ed  off,  and the f i l t ra te  was evapora ted  in vacuum to d rynes s .  Frac t iona l  c rys ta l l i za t ion  of the res idue  
f r o m  ethanol with the addition of e ther  yielded 2.28 g (60~) of (IIIa), mp 176-177~ and 0.8 g (18%) of the 
hydrobromide  of 1 - amino -3 -ch lo ro -2 -me thy l su l fony lp ropane  [1]. 

Hydrobromide  of 3 -Aminopropen -2 -y l  ButylSulfone (!IIb). The sulfone (II Ib)was obtained s imi la r ly :  a) 
yield 60~, mp 125-126~ (ethanol--ether) .  Found" C 32.68; H 6.10; N 5.31~c. CTH16BrNO2S. Calculated:C 
32.57; H 6.24; N 5.42~. b) Yield 30%, mp 124-126~ (ethanol--ether) .  

N-(2-Methylsu l fonyl -3-phtha l imidopropyl )e thy lene imine  (IVa).. A mix tu re  of 0.01 mole  of (Ia) and 0.3 
mole  of e thyleneimine  in 50 ml  of absolute  benzene was boiled for  3 h, the solvent  was dr iven off in vacuum,  
and the res idue  ~ s  r e c ry s t a l l i z ed .  Yield of (IVa) 70%, mp 101-102~ (ethanol). Found: 54.58; H 5.55; N 9.15; 
S 12.319~. C14H16NzO~S. Calculated:  C 54.54; H 5.23; N 9.08; S 12.61%. 

N-(2-Buty lsu l fonyl -3-phtha l imidopropyl )e thy lene imine  (IVb). This was obtained s imi l a r ly ;  yield 86%, 
mp 96-98~ (ethanol). Found. C 58.20; H 6.21; N 8.09; S 8.97%. C17H2zN204S. Calculated: C 58.26; H 6.33; N 
7.99; S 9.15%. 

N-(2-Benzylsu l fonyl -3-phtha l imidopropyl )e thy lene imine  (IVc). This was obtained s imi l a r ly ;  yield 95%, 
mp 133-134~ (ethanol). Found: C 62.18; H 5.31; N 7.31; S 8.33%. C20H20N204S. Calculated: C 62.48; H 5.24; 
N 7.29; S 8.34%. 

1 -Ace ty! th io -2- (2-methy lsu l fony l -3 -ph tha l imidopropylamino)e thane  (Va). A mix tu re  of 0.01 mole of 
(IVa) and 0.01 mole  of CH3COSH in 40 ml  of absolute benzene was kept at ~20~ for  2 h, the react ion  being 
foIlowed by TLC on A1203. Af ter  the solvent  had been dr iven off in vacuum,  a co lo r l e s s  nonc rys t a l l i z i ng  
syrup  was obtained which was used without fu r the r  puri f icat ion.  

1 -Ace tv l th io-2- (2-buty l su l fonyI -3-phtha l imidopropylamino)e thane  (Vb). Obtained s i m i l a r l y  in the fo rm 
of an oil.  

1 -Ace ty l th io -2- (2rbenzylsu l fonyl -3-ph tha l imidopropylamino)e thane  (Vc). Obtained s imi l a r ly ;  yield 90%, 
mp 123-124~ (ethanol). Found. 57.22; H 5.34; N 6.01; S 14.18%. C22H24N2OsS 2. Calculated: C 57.36; H 5.25; 
N 6.08; S 13.92~. 

Dihydrobromide  of 2 - (3-Amino-2-methylsu l fonylpropylamino)e thane th io l  (Via). A mix tu re  of 0.01 mole  
of (Va) and 50 mI  of 48/q HBr ~ s  boiled for  3 h. The solution was cooled,  the phthalic acid was sepa ra ted  off, 
and the f i l t ra te  was evapora ted  in vacuum to d rynes s .  The res idue  was dried over P205 and r e c r y s t a l l i z e d .  
The yield of (Via) was 60%, mp 165-166~ (ethanol). Found: C 19.52; H 5.11; N 7.44%. C~HlaBr2N2OzS 2. Cal -  
culated: C 19.26; H 4.85; N 7.47~. 

Dihydrobromide  of 2-(3-A.mino-2-butylsulfonylPropylamino)ethanethiol  (VIb). Compound (VIb) was ob- 
tained s i m i l a r l y  with a yield of 95%, mp 165-167~ (48~ HBr--e thanol) .  Found: C 25.90; H 5.55; N 6.88%. 
CgH24Br2N202S2. Calculated:  C 25.96; H 5.81; N 6.73%. 

Dihydrobromide  of 2 - (3-Amino-2-benzylsu l fonylpropylamino)e thane th io l  (VIc). This was obtained s i m i -  
lar ly;  yield of (VIc) 77%, mp 139-140~ (ethanol--ether) .  Found. C 32.20; H 4.80; N 6.12%. ClzH22Br2N202S2. 
Calculated: C 32.02; H 4.92; N 6.22%. 

Te t r ahyd rob romide  of B is [2 - (3 -amino-2-methy l su l fony lpropy lamino)e thy l  ] Disulfide (VHa). A solution 
of 0.0025 mole  of (Via) in the min imum amount of ethanol was t i t ra ted  with a 0.1 N methanol ic  solution of iodine 
until  a faint yel low color  appeared .  The disulfide (VIIa) was prec ip i ta ted  with e the r ,  dr ied in vacuum over  
P205, and r e c r y s t a l l i z e d .  The yield of (VIIa) was 55%; hygroscopic  powder ,  mp 95~ (decomp.)  (48% HBr- -  
ethanol).  Found: C 19.76; H 4.91; N 7.36~. CizH34Br4N40~S 4. Calculated: C 19.32; H 4.59; N 7.51%. 
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Dihydrobromide of 1-(3-Amino-2-methylsulfonylpropylamino)-2-bromoethane (VIIIa). A mixture of 0.01 
mole of (IVa) and 30 ml of 48% HBr was boiled for 3 h, the phthalic acid was separated off, and the fil trate was 
evaporated in vacuum to dryness.  Yield of (VIIIa) 70%, mp 198-199~ (85% ethanol--ether). Found: C 17.38; 
H 3.92; N 6.80~a C6Hl?BrzN202S. Calculated: C 17.12; H 4.07; N 6.65%. 

Dihydrobromide of 1- (3-Amino-2-butylsulfony lpropylamino)-2-bromoethane (VIIIb). Obtained similarly; 
yield 80%, mp 201-203~ (ethanol--ether). Found: C 23.60; H 5.22; N 6.27%. CgH23Br3N202S. C~lculated: 
C 23.34; H 5.01; N 6.05%. 

~hydrobromide  of 1-(3-Amino-2-benzylsulfonylpropylamino)-2-bromoethane (VIIIc). Obtained similarly; 
yield 70%, mp 139-140~ (ethanol--ether). Found: C 29.15; H 4.56; N 5.51%. C12H21Br3N202S. Calculated: C 
28.99; H 4.26; N 5.63~. 

S- [2- (3-Amino-2-methylsulfonylpropylamino)ethyl Phosphorothioate (IXa). At ~ 20~ 0.0015 mole of 
(VIIIa) was added in small portions to a s t i r red  suspension of 0.0015 mole of Li3SPO 3. 6H20 in 2 ml of water. 
Stirring was continued until the test  for SPO~- with AgNO 3 was negative (~ 1 h). The product was precipitated 
with methanol (50 ml) and dried in the air .  Yield of (IXa) 95%. Found: C 20.63; H 6.63; N 7.89%. C6H17N2OsS2P. 
3H20. Calculated: C 20.80; H 6.69; N 8.08%. 

S-[2-(3-Amino-2-butylsulfonylpropylamino)ethyl] Phosphorothioate (IXb). Obtained similarly; yield 30%. 
Found: C 28.90; H 7.47; S + P 24.95%. CgH23N2OsS2P. 2H20. Calculated: C 29.18; H 7.34; S + P 25.68%. 

S- [2- (3-Amino-2-benzylsulfonylpropylamino) ethyl] Phosphorothioate (IXc). Obtained similarly; yield 60%. 
Found: C 37.98; H 5.73; N 7.52%. C12H21N2OsS2P.0.5 H20. Calculated: C 38.19; H 5.87; N 7.42%. 

S-[2-(3-Amino-2-butylsulfonylpropylamino)ethyl] Thiosulfate (Xb). A mixture of 0.002 mole of (VIIIb), 
0.002 mole of Na2S203. 5H20 , and 0.002 mole of CH3COONa in 6 ml of water was boiled for 1 h. After evapora- 
tion in vacuum, the residue was extracted with hot ethanol. The product crystall ized on cooling; yield of (Xb) 
43%, mp 205-207~ (ethanol). Found: C 31.18; H 7.02; N 8.01%. CgH22N2OsS3-H20. Calculated: C 31.37; H 
7.02; N 8.13%. 

SUMMARY 

1. Alkyl 1,3-diaminoprop-2-yl sulfones have been synthesized from alkyl 3-phthalimidopropen-2~yl 
sulfones. 

By the addition of ethylene imine to these propenyl sulfones N-(3-phthalimido-2-alkylsulfonylpropyl)- 
ethyleneimines were obtained. The cleavage of the ethyleneimine rings of the latter by the action of HBr gave 
1- (3-amino-2-alkylsulfonylpropylamino)-2-bromoethanes, from which S- [2- (3-amino-2-alkylsulfonylpropyl- 
amino)ethyl] thiosulfates and phosphorothioates were obtained. 

2. 2- (3-Amino-2-alkylsulfonylpropylamino)ethanethiols have been synthesized. 

I. 

2. 

3. 
4. 
5. 
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