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1-(3-Pyridyl)-3-arylbenzo [f]quinolines A(a-c) were obtained by the method in [5]. 
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N-2 Propynyl- w-aminoalkyl-substituted 8-quinolinesulfonamides, which are potential inhibitors 
of monoaminooxidase, were synthesized by alkylation of w-aminoalkyl-8-quinolinesulfonamides 
with propargyl halides or by aminolysis of r with N- 
methylpr opar gylamine. 

In connection with the research on the synthesis of inhibitors of monoaminooxldase in t h e  quinoline 
series - 2-propynylamine derivatives [1, 2] - it seems of interest to obtain quinoline compounds in whichhetero- 
atoms (for example, in the form of a sulfonamido group) are also included in the carbon chain to which the 2- 
propynylamino grouping is attached. We selected quinoline-8-sulfonic acid derivatives for this purpose. 

Relatively little study has been devoted to quinoline-8-sulfonamide and its N-substituted derivatives [3-6]. 
Of the N-(w-aminoalkyl)quinoline-8-sulfonamides, only the 4-aminobutyl compound has been described [7]. 

The present communication is devoted to the synthesis of N-2-propynyl-w-aminoalkyl derivatives of 
quinoline-8-sulfonamide. The synthesis was accomplished via the'scheme: 

lt~N (Ctt~).OH SOCI, 
HeISO2CI " n=2,3 " IIcISO~NH(CH2)"OH "-  HeISO:'NII(CH;)nCt 

I II a, b I l ia ,  b 

H2N(CH~)nNH R /H3NItCH,:C~CH 
I (n=2 .R=H) 

XC H2C--~'~CH Het SO,2N H(CH2)nN N Ctt:.C~ CH RNH2"~HetSO2NH(CH2)nNHR (X=C~,~,r} 

IV a-d v a-d 

Het=8-qu ino ly l ;  IV-Va .=2,  R~H; b .=a. R=It: c r,=~2, r :OH3: d .:=3, R=C=H3; 

I1-111 a n~2; D n=3 

The reaction of quinoline-8-sulfonyl chloride (1) with the corresponding amino alcohols gave r 
alkyl-substituted compounds (IIa, b), which were converted to r derivatives (IHa, b). Ammonolysis or 
aminolysis of chlorides Ilia, b leads to w-aminoalkylsulfonamides fIVa-d); the same derivatives (for example, 
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T A B L E  I. 

:ore- rap, 
ound I'C 

I la  Ill 
t19 

n b l  73 

llla 81 
IIIb I 103 

11o5 
tVa [ I13 

[115 
lVb ] 17 
1Vc [ 18 

IVd I 21 

Va Ion 
v g/oil  
Vc/Oil 
Vd lOll 

N- Subst i tuted Quinol ine-  ; - su l fonamides  

IR spectrum, Found, % 

cm-1 c n N S 
I 

~30, 3540 (OH), 52,2 4,9 11,21 -- 
1170, 133o] [ I I 
(SO~), 1620 | 
(N~) I I I I 

~30. 8~00 (OH),154,315.2110,61 - -  
I 170, 13301 I [ I 
(SO~), 16201 I I I 
(NH) I / I I 

- I - I - I 1 o , 4 1 1 1 ,  r 

15~176 ++1 - 
5320 +,+1 .1115.61 _ 

3240, 3480 (NU)150,8/a, tl -- I --  
3700, 3260, 343o159,716,8113,41 - 

(NH) 
 680. +26o, 5350153,,15.31,4.01 - 

(NH)  I I I I 
2120 156,015,01 _15,  
2120 (C--=C) 159,0/5,7~ -- I10d 
2120 (C-------C) 159,0/5,71 --I10,-' 
2120 (C=---C) laO,7/+,ll - I  ~s 

I Empirical Calculated, % ~. 
formula 

"u'; . N s 

I++l++t ,, ,I 179 
CuHnCIN202S -- I --110,31 ; 47 

I+O,O15,OLO,+ I +, 

C,2H,~NaO~, H20 15o,916,o I -- ] 48 

 , .,   o  .2. ol53,216,7114,11 6o 
C,4H,sNaO2S. 156,015,41 -- I , 3o 

�9 0,5H~O I 1 I I 
C~sH~TN~O~S 159,415,6~ - I ~ 18 
C,~H,TN302S ]59,4]5,61 -- ] ; 53 
C,oH,.N+O.S 16~176 - I  59 

T A B L E  2. PMR Spec t ra  .... 
Che  +, ppm 

t o m -  
pound NCH~ (s) ctbc~ (d) ctb (q) SO2NH (s) 

Va 
Vb 
Vc 
Vd 

2,15 
1,45 

250 
2,55 

2,55 
2,38 
2,45 
2,75 

3,0 
4,70 
3,35 
3,60 

2,20, 2,85 
2,25, 3,24, 3,78 
1,75, 2,75 
1,98, 3,38, 3,48 

6,75 
6,80 
7,15 
7,70 

I r a )  can be obta ined by  d i r ec t  su l fonyla t ion of  the c o r r e s p o n d i n g  d iamines  with sulfonyl  ch lo r ide  I. The r e a c -  
t ion of  a m i n o - s u b s t i t u t e d  IVa, b with p r o p a r g y l  b r o m i d e  leads  to Va, b in m o d e r a t e  y ie lds .  The  analogous  
a lkynyla t ion  of  N - m e t h y l a t e d  aminosu l fonamides  IVc, d p r o c e e d s  ambiguous ly  and is a ccompan ied  by  c o n s i d e r -  
able  r e s in t f i ca t ion .  We w e r e  able  to obtain  de r iva t ives  Vc, d only  by r e p l a c e m e n t  of  the p r o p a r g y l  b ro mid e  by 
p r o p a r g y l  ch lor ide .  Compounds  Vc, d w e r e  s y n t h e s i z e d  with be t t e r  r e s u l t s  f r o m  N - m e t h y l p r o p a r g y l a m i n e  and 
ch lo r ide s  I l ia ,  b. The  y ie lds  and p r o p e r t i e s  of  the syn thes i zed  compounds  a r e  p r e s e n t e d  in T a b l e  1, and the 
PMR s p e c t r a  a r e  p r e s e n t e d  in Tab le  2. 

It is diff icult  to f o r m  a judgmen t  r e g a r d i n g  the  p r e s e n c e  of  a t r ip le  bond in Va-d  on the bas i s  of  the IR 
abso rp t ion  at 3300 c m  -1, s ince  the f r equenc i e s  of  the  NH v ib ra t ions  of  su l fonamido  and amino  groups  a r e  found 
in the s a m e  r ange .  We w e r e  able  to identify this  bond f r o m  the weak band of C ~- C s t r e t c h i n g  v ib ra t ions  at  
2100 c m - l :  I n t r a m o l e c u l a r  in te rac t ion  of  the 7r e l ec t rons  of  the t r i p l e  bond with the unsha red  pa i r  of  e l ec t rons  
of  the  amine  n i t rogen  a t o m  l o w e r s  its in tens i ty  [8, 9]. The in tens i ty  of  this band i n c r e a s e s  in the s p e c t r a  of  
the h y d r o c h l o r i d e s  of  Va-d,  and the abso rp t ion  at 3300 c m  -1 van i shes  o r  is m a s k e d  by  o ther  absorp t ion  bands.  

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

The  IR s p e c t r a  of  KC1 pe l le t s  and thin l a y e r s  of  the compounds  w e r e  r e c o r d e d  with a Un icam SP-1000  
s p e c t r o m e t e r .  The  P]VI:R s p e c t r a  of solut ions  o f  the compounds  in CDCl 8 w e r e  r e c o r d e d  with a H i t a c h i -  P e r k i n -  
E l m e r  s p e c t r o m e t e r  (60 Mttz) at 27~ with hexamethy ld i s i l oxane  as the in te rna l  s tandard .  Sil ica gel L 40/100/~ 
was  used for  co lumn c h r o m a t o g r a p h y .  The fo l lowing s y s t e m s  w e r e  used  for  t h i n - l a y e r  c h r o m a t o g r a p h y  (TLC) 
on Silufol UV-254:  c a r b o n  t e t r a c h l o r i d e - i s o p r o p y l  a lcohol  (4 : 1) (A), a c e t o n i t r i l e - 2 5 %  a m m o n i a  (9 : 1) (B), and 
c h l o r o f o r m - m e t h a n o l  (4 : 1) (C). 

N - ( 2 - H y d r o x y e t h y l ) -  and N - ( 3 - H y d r o x y p r o p y l ) q u i n o l i n e - 8 - s u l f o n a m i d e s  (Ilia, b). A solut ion of  8 g (0.04 
mole)  of  qu ino l ine -8 - su l fony l  ch lo r ide  (11 [3] in c h l o r o f o r m  was  added with s t i r r i n g  in the c o u r s e  of  20 rain to a 
solut ion of  0.69 mole  of  2 - a m i noe t ha no l  o r  3 - a m i n o p r o p a n o l  in 30 ml  of  c h l o r o f o r m ,  and the mix tu re  was s t i r r e d  
for 1 h. The  so lvent  was  then r e m o v e d  by  dis t i l la t ion ,  and the r e s i d u e  was  washed  with wa te r  and c r y s t a l l i z e d  
f r o m  methanol .  The  p roduc t s  w e r e  homogeneous  in s y s t e m  A. 
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N-(2-Chloroethyl)-  and N-(3-Chloropropyl)quinol ine-8-sulfonamides (IHa, b). A 0.02-mole sample of 
Ha or rib was added gradually to 7 ml (0.1 mole) of thionyl chlor ide,  and the mixture  was heated at 50~ for 
1.5 h. It was then poured into ice water ,  and the aqueous mixture  was neut ra l ized  with 25% ammonium hydrox-  
ide. The resu l t ing  precipi ta te  was r emoved  by  f i l t rat ion and c rys ta l l i zed  f ro m  ethanol. The products were  
homogeneous in sys tem A. 

N-(2-AminoethyI)-  and N-(3-Aminopropyl)qainol ine-8-sulfonamides (IVa, b) and Thei r  N-Methyl Deriva-  
t ives (rvc, d). A) A mixture  of 7 mmole of ch lo r ide  IHa or IIIb, 18 ml of 25% ammonium hydroxide or 507o 
aqueous methylamine,  and 10 ml of methanol was heated at 100~ for 4 h, af ter  which the solvent was removed  
by distillation, and the res idue  was t r i tu ra ted  with chloroform.  The solid mater ia l  was removed  by fi l trat ion 
and crys ta l l ized  f rom 50% ethanol. The products  were  homogeneous in sys t em B. 

13) A solution of 1.95 g (0.01 mole) of quinolfne-8-sulfonyl chlor ide  in 20 ml of ch loroform was added in 
the course  of 15 rain to 3.3 ml (0.05 mole) of anhydrous ethylenediamine,  and the mixture  was s t i r r ed  for 30 
rain. Water (50 ml) was added, and the organic layer  was separa ted  and evaporated.  The res idue  was ex- 
t rac ted  with methanol,  the solvent was removed ,  and the res idue  was c rys ta l l i zed  f rom methanol. The product 
was chromatographica l ly  homogeneous and was identical to amino compound IVa obtained f rom chloride IIIa. 
The yield was 59%. 

N- [17- (2- l~opynyl) -2-amlnoethyl] -  and N- iN- (2- l~opynyl)-3-aminopropyl]quinol ine-8-sulfonamides  (Va~ 
b) and The i r  N-Methyl Derivat ives (Vc, d). A) A 0.4--ml (2 mmole) sample of propargyl  bromide was added to 
a suspension of 2 mmolc  of amine IVa or  IVb and 500 mg (3.6 rnmole) of potassium carbonate  in 5 ml of metha-  
nol, and the mixture  was ref luxed for  6 h. The solvent was then r emoved  by  distil lation, and the res idue  was 
ext rac ted  with chloroform.  The ext rac t  was evaporated to a smal l  volume, and the concentra te  was chromat -  
ographed with a column filled with 10 g of s i l ica  gel; products  Va or  Vb were  elated with a mixture  of chloro-  
fo rm and methanol (50 : 1). Removal  of the solvent gave Va or  Vb. The products  were  homogeneous in sys tems  
B and C. The hydrochlor ides  of these  amines ,  which were  obtained with hydrogen chlor ide in ch loroform,  were  
ex t r eme ly  hygroscopic.  

A 0.13-ml (1.75 mmole) sample of propargyl  chlor ide was added to a mixture  of 1.25 mmole  of amine IVc 
or  IVd and 180 mg (1.35 mmole) of potassium carbonate  in 3 ml of methanol,  and the mixture  was re f laxed  for 
11 h. It was then chromatographed as descr ibed  for  Va, b [chloroform - methanol (75 : 1)]. The products  were  
homogeneous in sys tems  B and C. 

B) A mixture  of 120 mg (1.15 mmole) of N-methylpropargylamine  acid oxalate,  220 mg (1.6 mmole) of 
potassium carbonate ,  and 4 ml of methanol was s t i r r ed  for 10 rain, 0.9 mmole  of chlor ide IIIa or  m b  was added, 
and the mixture  was ref luxed for 5 h. It was then worked up as in method A. The yields of Va, b were  ~ 60%. 
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