
SOME N - A M I N O P R O P Y L  AND N - A M I N O P R O P I O N Y L  D E R I V A T I V E S  

OF 3 - S U B S T I T U T E D  D I P H E N Y L A M I N E S  
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Many N-aminoalkyl derivatives of diphenylamine and substituted diphenylamines have biological acti- 
vity [1-3]. In searching for pharmacologically active substances among diphenylamine derivatives, which 
are structurally similar to the corresponding phenothiazines, we have synthesized some N-aminopropyl 
and N-aminopropionyl derivatives of 3-substituted diphenylamines of the general formula: 

CHIGHI CHT.R O0 GHtGHzR 

R: RI=H~ Rz=GI; t:{~=OF), ~a=l-ml~CO ] _ ~ ,  Rs=SO~N(CH3)I; 

/ -h  /--k 
R', ; 

/--k 
1~5 = Nk___/NCHIGHtOH ; R, ./CH(CH3)z 

6= m'~ OH(OH))?_ 

Commercially available products were used in the synthesis of the N-derivatives of 3-chloro and 3- 
trifluoromethyldiphenylamines. 3-Phthalimidodiphenylamine was obtained via the method described in [4]. 
We attempted to obtain 3-dimethylaminosulfonyldiphenylamine (1) by Ullman condensation of 3-dimethyl- 
aminosulfonylaniline (IIl) with o-chlorobenzoic acid and subsequence decarboxylation of 2-carboxy-3'- 
dimethylaminosulfonyldiphenylamine. However, the yield of (1) was low due to considerable resinification 
of the reaction products during decarboxylation. This compound was obtained in considerably better yield 
by reaction of N-acetyl-3-dimethylaminosulfonylaniline (IV) with bromobenzene according to the following 
scheme: 

N7 OzN/~'~SOzG1 o~ 
f 

,Fe(H~O) _ ~ GH3OOGI ~/~ O6H)BF 

2Y 
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3-Dimethylaminosul fonylni t robenzene  (II) was obtained by s t i r r ing  a benzene solution of 3 -n i t roben-  
zenesulfonyl chloride,  obtained according to [5], with an aqueous solution of dimethylamine.  (II) was subse -  
quently reduced with i ron filings in aqueous medium in the p r e sence  of ammonium chloride to (III). After  
acetylat ion with acetyl  chloride,  the acetyl  der iva t ive  (IV) was condensed with b romobenzene  in the p r e s -  
ence of copper  bronze  and po t a s s ium carbonate ,  The N-ace ty l -3-d imethylaminosu l fonyld iphenylamine  (V) 
obtained was conver ted  to {1) by saponif icat ion With an alcoholic solution of hydrochlor ic  acid. React ion of 
the 3-subs t i tu ted  diphenylamines with ~ -ch lo roprop iony l  chloride gave the cor responding  N- ( f l - ch lo ro -  
propionyl) -d iphenylamines ,  which on t r e a t m e n t  with excess  secondary  amines  furnish the N-aminoacy l  
de r iva t ives  of 3-subst i tu ted  diphenylamines.  The N- (7 -aminopropyl ) -3-d imethy laminosu l fonyld iphenyl -  
amines  were  obtained by reac t ion  of (I) with 7 - aminopropy l  chlor ides  in toluene in the p r e s e n c e  of sodium 
amide.  

The hydrochlor ides  or  oxalic acid sa l t s  of the compounds,  p re sen ted  in Table 1, were  obtained for  
pha rmaco log ica l  test ing.  

The pure  oxalate of N- (4 -methy l - l -p ipe raz iny l ) -p rop iony l -3 -d imethy laminosu l fony ld ipheny lamine  was 
the mos t  act ive compound with r e s p e c t  to inc reas ing  the co rona ry  blood flow. However,  the therapeut ic  
applicat ion of this compound is  l imi ted  by i ts  toxicity.  The remaining  compounds had low activity.  

EXPERIMENTAL 
3-Dimethylaminosulfonylni t robenzene (ID. A 30% aqueous solution of d imethylamine  (45 g) was added 

dropwise  with s t i r r ing  to a solution of 22.1 g of  3-ni t robenzenesul fonyl  chloride in 50 ml  benzene,  and the 
reac t ion  mix tu re  was s t i r r ed  for  1.5 h. The c r y s t a l s  which prec ip i ta ted  on cooling were  f i l tered,  washed 
with water ,  and dried to give 20.6 g of (II) with mp 120-121 ~ af ter  r ec rys t a l l i za t ion  f r o m  ethanol. Found, 
%: N 12.24, 12.33; S 14.12, 14.32. CsH10N204S. Calculated,  %: N 12.16; S 13.95. 

3-Dimethylaminosulfonylani l ine  (HI): (II) (57.5 g)and 84 gof  i ron filings were  added in sma l l  por t ions  
during 2 h to a refluxing solution of 4 g of ammonium chloride in 500 ml wa te r  with s t i r r ing .  The mix tu re  
was then ref luxed for  3 hours ,  f i l tered,  and the produc t  ex t rac ted  with s eve ra l  por t ions  of hot wa te r  to give 
45.5 g of (IID. After  r ec rys t a l l i za t ion  f r o m  abs. ethanol (III) had mp 154-156 ~ Found, %: N 14.05, 14.13. 
CsHI2N202 S. Calculated,  %: N 13.99. 

N-ace ty l -3 -d imethy laminosu l fonylan i l ine  (IV). A mix ture  of 18.6 g of (III), 20 g of acetyl  chloride,  
and 25 ml  of ch lo ro fo rm was refiuxed for  4 h. The resul t ing c r y s t a l s  were  f i l tered,  washed with acet ic  
acid, and dr ied to give 19 g of (IV). Af ter  r ec rys t a l l i z a t i on  f r o m  aqueous ethanol, the product  had mp 168.5- 
169.5 ~ Found, %: N 11.25, 11.20. C10H4N203S. Calcula ted%:  N 11.56. 

N-Acety l -3-d imethylaminosul fonyld iphenylamine  (V). A mixture  of 21.2 g of (IV), 40 g of b r o m d -  
benzene,  13.5 g of po tass ium carbonate  and ca.  0.5 g of copper  bronze  was heated in an oil bath for  28 h. 
The b romobenzene  was dist i l led off, and the res idue  was f i l te red  and r ec ry s t a l l i z ed  f rom abs.  alcohol to 
give 16.9 g of (V). Af ter  repeated  r ec rys t a l l i za t i ons  the product  had rap 157-158 ~ Found, %: N 8.92; S 9.97, 
9 .99 .  C16HIsN203S. Calculated, %: N 8.80; S 10.07. 

3-Dimethylaminosulfonyldiphenylamine (1), A mix tu re  of 16.9 g (V), 20 ml  of alcohol, and 20 ml  of 
conc. hydrochlor ic  acid was ref iuxed for  5 h. The prec ip i ta te  was f i l tered,  dried,  and c rys t a l l i zed  f r o m  
80% alcohol to give 9 g of (i) mp 124-126 ~ Found, %: N 10.53; S 11.33. Clr Calculated,  %: 
N 10.14; S 11.59. 

N-~-ch lo rop rop iony l ) -3 -d ime thy laminosu l fony ld ipheny lamine .  To 8.3 g of (i), mois tened with ch lo ro-  
form,  was gradual ly  added 5:7 g of f i -chloropropionyl  chlor ide and the mix ture  was refluxed for  3 h. After  
cooling, the resul t ing c ry s t a l s  were  f i l te red  and washed with a smal l  amount of ch lo ro fo rm to give 9.5 g of 
product .  After  r ec rys t a l l i za t ion  f r o m  abs. alcohol a product  with mp 176-177 ~ was obtained. Found, % : 
C1 9.69~ 9.52; N 7.33, 7.29; S 8.70, "8.76. CI~H1903N2C1S. Calculated,  %: C1 9.67; N 7.63; S 8.74. 
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tN-(f i -chloropropionyl)Tdiphenylamine,  f l -chloropropionylchlor ide (12.9 g) was added to a toluene 
solution of 16.9 g of diphenylamine and the mix tu re  was ref luxed for  3 h. The toluene and excess  f l - ch lo ro -  
propionyl  chlor ide were  then dist i l led off to give 21 g of a substance  which, a f te r  c rys ta l l i za t ion  f rom a lco-  
hol, had mp 94-95 ~ Found,'%: C113.75, 13.69. CtsHltC1NO. Calculated,  %: C113.65. 

N-(P-ch loroprop ionyl ) -3-ph tha l imidodiphenylamine .was  obtained under  the conditions descr ibed  above. 
F r o m  3.12 g of 3-phthal imidodiphenylamine and 1.51 g of f i -chloropropionyl  chloride were  obtained 3.6 g of 
a c rys ta l l ine  subs tance  mp 182 ~ (decomposition, f r o m  alcohol). Found %: C18.58, 8.55; N 7.29, 7.33. 
C23H17C1N203 . Calculated %: C18.76; N 6.92. 

N-(~-piper idylpropionyl) -3-dimethylaminosul fonyldiphenylamine . .  A mix tu re  of 4.8 g of N - ( g - c h l o r o -  
propionyl) -3-dimethylaminosul fonyldiphenylamine ,  3 g of piperidine,  and 100 ml of d ry  benzene was refIuxed 
for  3 h. The p iper id ine  hydrochlor ide  which p rec ip i t a ted  on cooling was f i l tered,  and the f i l t ra te  was shaken 
twice with 20% hydrochlor ic  acid, and the acid l aye r  was neut ra l ized  with base .  The prec ip i ta te ,  af ter  s tand-  
ing in the c01d, was f i l tered,  washed with water ,  and dr ied to give 4.8 g of a product  with mp 105-106 ~ After  
two rec rys t a l l i za t ions  f rom abs. alcohol the product  had mp 107.5-108.5 ~ Found %: N 9.98, 9.90; S 7.75, 
7.88. ,C22H2903N3S. Calculated %: N 10.12; S 7.71. The oxalate was obtained by introduction of a calcula ted 
amount of oxalic acid into a sa tura ted  solution of N-( f l -p iper idy lpropionyl ) -3-d imethylaminosul fonyld iphenyl -  
amine in abs.  alcohol. The resul t ing p rec ip i t a te  was f i l tered,  washed, and r ec ry s t a l l i z ed  f r o m  abs. alcohol 
to give a product  with mp 150-151 ~ (decomposition). Found %: N 8.09, 8.02; S 6.33, 6.40. C24HalOTN3S. 
Calculated %: N 8.31; S 6.33. 

The o ther  N-( f~-aminopropionyl ) -der iva t ives  of diphenylamines l i s ted  in Table  ! were  s i m i l a r l y  ob-  
tained (in benzene or  toluene). 

1 -ch lo ro-3-p iper id inopropane .  A solution of 7.9 g of 1 - b r o m o - 3 - c h l o r o p r o p a n e  and 8.5 g of p i p e r i -  
dine in 50 ml  of toluene was heated for  3 h. The p rec ip i t a te  of p iper id ine  hydrobromide  was f i l tered,  and the 
toluene solution was used  to p r e p a r e  N-(T-p iper id inopropyl ) -3-d imethylaminosul fonyld iphenytamine .  

N-(~/ -p iper id inylpropyl) -3-dimethylaminosulfonyldiphenylamine.  A mix ture  of 6.9 g of 3 -d ime thy l -  
aminosulfonyldiphenylamine,  1.2 g of sodium amide,  and 100 ml  of toluene was refluxed under  s t i r r ing  for  
2 h. A calcula ted amount of a toluene solution of 1 -ch lo ro -3-p ipe r id inopropane  was then added without 
cessa t ion  of heating and s t i r r ing ,  and the mix tu re  was heated for  5 h. After  cooling and f i l ter ing,  the toluene 
solution was shaken with hydrochlor ic  acid. The v iscous  da rk  r e s in  which p rec ip i t a ted  in the aq. l ayer ,  
quickly c rys ta l l i zed .  The c ry s t a l s  were  f i l tered,  washed with a smal l  amount of cold water ,  and dried.  
After  th ree  r ec rys t a l l i za t ion  f rom isopropyl  a lcohol ,N-{7-p iper id iny lpropyl ) -3-d imethylaminosu l fonyld i -  
phenylamine hydrochlor ide  was i so la ted  as g r ey  c r y s t a l s  with mp 198-200 ~ (decomposition). Found % : 
Ce 7.86, 7.88; N 9.64, 9.72; S 7.25, 7.10. C22H3tNO2S. HC1. Calcula ted%:  Ce 8.11; N 9.60; S 7.31. 

The sa l t s  of N-(N-aminopropyl ) -3-d imethylaminosul fonyld iphenylamine  l is ted in Table 1 were  ob-  
tained in a s i m i l a r  manner .  

2. 
3. 
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