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The synthes is  of quinoline de r iva t ives  that contain a f luorogenic  grouping by condensat ion of 
8- ( N-methy l -N-ca rbobenzoxy)aminomethy lqu ino l ine -5 -ca rboxy l i c  acid azide with N- ( 6 - a m i n o -  
hexyl) -5-d imethylaminonaphtha lenesul fonamide  is desc r ibed .  The resu l t ing  ca rboxamide  was 
subjected to hydrogenolysis ,  and subsequent  reac t ion  with p ropargy l  b romide  led to the t i t le  
compound. 

Fluorescent  organic  compounds of var ious  c l a s s e s  a r e  used in the study of biological  m e m b r a n e s  [ 1] 
and enzymes  such as monoamine  oxidase [2]. 

For  s i m i l a r  purposes  assoc ia ted  with the study of this enzyme we synthes ized  a new f luorescent  c o m -  
pound of the quinoline s e r i e s ,  viz.  N-[ N- (6 - aminohexy l ) -5 -d ime thy l amino - l -naph thy l su l fonamido ] -8 -  (N- 
me thy l -N-2 -p ropyny l ) aminomethy lqu ino l ine -5 -ca rboxamide  (I), on the bas i s  of 8 - ( N - m e t h y l - N - 2 - p r o p y n y l ) -  
aminoethylquinoline [3], which contains the 5 -d imethy lamino- l -naph thy l su l fony l  (dansyl) grouping bonded to 
the he te rocyc l i c  r ing by means  of a hexamethyldenediamine  br idge as a f luorogen.  
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As the s t a r t ing  compound we used the p rev ious ly  synthes ized  8 - ( N - m e t h y l - N - c a r b o b e n z o x y ) a m i n o m e t h y l -  
qu ino l ine -5 -ca rboxy l i c  acid hydrazide  (lIa) [4]p which was conver ted  to the cor responding  azide (HIa) by the 
s tandard method.  Both azide IIIa i t se l f  and model 8 - m e t h y l -  and 8 - (N-me thy l ) aminomethy lqu ino l ine -5 -ca rboxy l i c  
acid az ides  (IIIa, b) a r e  comple te ly  s table  during s to rage .  N - ( 6 - A m i n o h e x y l ) - 5 - d i m e t h y l a m i n o - l - n a p h t h y l -  
sulfonamide (IV), which does not have a f luorogenic  gro~ping,  was synthes ized  by sulfonylat ion of hexamethy lene-  
diamine ( taken in a sixfold excess)  with dansyl chloride (V) by our modif ied method [ 5]. The yield of dansyl 
de r iva t ive  IV ranged f rom 30 to 69%, depending on the quali ty of the hexamethy lened iamine .  

N-[ N- (6 -Aminohexy l ) -5 -d ime thy lamino- l -naph thy l su l fonamido] -8 -  (N-methy l -N-carbobenzoxy)  amino-  
me thy lqu ino l ine -5 -ca rboxamide  (Via) was obtained in analogy with [6] by condensat ion of azide ItIa with dan-  
sylated amine IV in dry  pyridine.  The reac t ion  does not take place  in ch lo ro fo rm or ethyl acetate ,  while only 
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formylat ion of amine IV, as in the case of aliphatie amines [7], occurs  in dimethylformamide (DMF). Hydro-  
genolysis of derivat ive Via in the p resence  of palladium gave amine VIc, which was converted without isolation 
to propynylated compound I by react ion with propargyl  bromide in methanol in the presence  of potassium c a r -  
bonate. Attempts to synthesize key amine VIc by other methods did not give positive resu l t s .  Thus azide [Iic 
did not reac t  with dansylamine IV. Attempts to synthesize I by activation of 8 - (N-me thy l -N-2 -p ropyny l ) amino -  
methylquinol ine-5-carboxyl ic  acid (VII) through the chloride, by the carbodiimide method, by the method of 
mixed anhydrides,  and other methods were  also unsuccessful .  Reaction with the amine did not occur in these 
cases evidently as a consequence of the zwi t te r - ion  charac te r  of acid Vllb. At the same t ime,  model compound 
N- iN- (6-aminohexyl) -5-dimethylamino-  1-naphthylsulfonamido]-8-methylquinol ine-5-carboxamide (VIb) was 
synthesized f rom 8-methylquinol ine-5-earboxyl ic  acid (VIIa) activated by N,N'-carbonyldi imidazole [8]. 

The s t ruc tu res  of I and model dansyl der ivat ives  IV and Via were confirmed by their  PMR and IR spectra ,  
which unambiguously demonst ra te  the presence  in the molecules  of a hexamethylene chain bonded to the quino- 
line r ing by means  of a CONH bond and, in the case of I, a propynyl grouping. 

The f luorescence  spec t rum of final dansylated compound I has a Xma x band at 515 nm in the case of ex- 
citation with U V light with Xma x 355 rim; there  is virtually no difference between its f luorescence cha rac t e r -  
is t ics and those of s tar t ing amine IV, model amide VIb, and dansylated N-methyl -N-2-propynylbenzylamine  [ 2]. 

EXPERIMENTAL 

The IR spectra of KCI pellets and solutions of the compounds in chloroform (in a KBr cuvette) were re- 
corded with a Unicam SP-1000 spectrophotometer. The fluorescence spectra were recorded with a PMQ spec- 
trometer. The UV spectraof solutions of the compounds in ethanol (10-4-10 -5 M) were recorded with a Specord 
UV-vis spectrophotometer. The PMR spectra were recorded with a Varian XL 100 A-12 spectrometer at 27~ 
with tetramethylsilane as the internal standard. The systems for thin-layer chromatography (TLC) on Silufol 
UV-254 and preparative chromatography on LS 5/40 # silica gel were as follows: chloroform-methanol- 
25% NH4OH-water (I00 : 50 : 8 : I) (A), benzene-ethyl acetate-acetic acid (i00 : 50 : ]) (B), acetonitrile-25% 
NHr (I0 :I) (C), benzene-ethyl acetate-acetic acid (50:50:1) (D), and acetonitrile-25% NH4OH (6 :I) (E). 

8-(N-Methyl-N-earbobenzoxy)aminomethylquinoline-5-earboxylic Acid Azide (Ilia). A 350-rag (5 mmole) 
sample of sodium nitrite was a0ded with ice cooling to a solution of 780 mg (2.1 mmole) of hydrazide Ha in 
4 ml of 5 N HCI, after which it was stirred for 20 rain, treated with 40% K2CO 3 solution to pH 7, and extracted 
with chloroform. The extract was washed with water and dried with Na2SO4, and ~he solvent was evaporated 
to give 500 mg (62%) of azide IIla (a viscous oil). IR spectrum: 2175 cm -I (N-N=N-). Similarly, 140 mg 
(82%) of 8-methylquinoline-5-earboxylic acid azide (llIb), with mp 82-84~ (dec.), was obtained from 160 mg 
(0_07+mmole) of hydrazide Hb and 60 mg (0.9 mmole) of NaNO 2 in 2.5 ml of 1 N HCI. IR spectrum: 2172 cm -i 
(N -= N = N-). Found: N 26.6%. CIIHsN40. Calculated: N 26.4%. Similarly, 70 mg (47%) of 8-{N-methyl)amino- 
methylquinoline-5-carboxylic acid azide (][IIc) (an oil) was obtained from 140 mg (0.6 n~mole) of hydrazide 
IIc and 50 mg (0.7 mmole) of NaNO2 in 5 ml of 5 NHCI. IR spectrum. 2172 cm -I (N~N=N-). 

N-(6-Aminohexyl)-5-dimethylamino-l-naphthylsalfonamide (IV). A solution of 1.1 g (3 mmole) ofdansyl 
chloride in 30 ml of chloroform was added gradually in the course of 2 h to a:mixture of 2.2 g (19 mmole) of 
hexamethylenediamine* and 0.6 ml (10 mmole) of triethylamine in 50 ml of chloroform. After 1 h, the pre- 
cipitate was separated, washed with 10% NaHCO 3 solution and water, and dried with Na2SO 4. The residue ob- 
tained after evaporation was subjected to preparative TLC in system C to give 1 g (69%) of derivative IV (an 
oil that crystallized after standing for a long time) with mp I06-II0~ (rap I05-110~ [5]). IR spectrum: 3357 
em -i (NH2). UV spectrum, Xma x (log e): 244 (3.79) and 400 nm (4.76). PMR spectrum (d6-DMSO): 8.05~ 
8.6, 7.1-7.7 (6H, m, naphthalene ring); 3.65 (4H, broad m, NCH2, CH2N); 2.9 (6H, s, CH3N); 1.06 ppm [8H, 
broad m, -(CH2)4]. Fluorescence spectrum, Xmax: 355 (excitation) and 515 n~ (emission). The substance 
was homogeneous in systems A, C, and E. 

N-[ N~ (6-Aminohexyl)-5-dimethylamino-l-naphthyl sulfonamide]-8- ( N-methyl-N-carbobenzoxy)amino- 
methylquinol ine-5-carboxamide  (Via). A mixture  of 500 mg (1.3 mmole) of f reshly prepared azide Ilia and 
600 mg (1.7 mmole) of amine IV in 5 ml of dry  pyridine was s t i r red  at ~ 20~ for 3 days, after which the sol -  
vent was evaporated,  and the res idue was t rea ted  with toluene and evaporated.  The t rea tment  was repeated 
three  t imes ,  af ter  which prepara t ive  TLC in sys tem D gave 540 mg (58%) of Via (an oil). IR spec t rum:  1680 
cm -I (CONH).  PMR spec t rum (CDC13): 7.1-8.3 (]6H, m, a romat ic  rings),  5.2 (2H, m, NHCO, NHSO2) , 4.7 

* The hexamethylenediamine was distilled three  t imes  in vacuo immediately before the experiment .  
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(4H, t, NCH2, CH2N), 2.9 (9H, s, CH3N) , 2.7 (2H, s, CH2OC =O), 2.1 (2H, s, CH2N), and 0.9 pprn [8H, rn, -(CH2)4]. 
The substance was homogeneous in systems A and D. Found: C 67.2; H 6.9; N 9.7%. C38Ht3N505S. Calcu- 
lated: C 67.6; H 6.3; N 10.0%. 

N-[ N- (6•Am•n•hexy•)•5•dimethy•arnin•••-naphthy1su•f•namid••-8-rnethy•qu•n••ine•5•carb•xamide (VIb). 
A 120-rng (0.75 rnmole) sample of N,N'-carbonyldiimidazole was added gradually to a mixture of 140 rng 
(0.65 rnmole) of acid VIla in dry THF. After CO 2 evolution ceased, 250 rng (0.7 mmole) of amine IV was 
added, and the mixture was heated at 60~ for 8 h. It was then evaporated, and the residue was subjected to 
preparative TLC in system D to give 150 mg (45%) of VIb (an oil). IR spectrum: 1652 cm -i (CONH). UV 
spectrum, krnax (log ~): 285 (3.907) and 400 nm (726). Fluorescence spectrum, kmax: 355 (excitation) and 515 
n_m (emission). The substance was homogeneous in systems A and D. Found: C 67.0; H 6.4; N 10.1%. C29H34- 
N403S. Calculated: C 67.2; H 6.6; N 10.1%. 

8-(N-Methyl-N-2-propynyl)arninomcthylquinoline-5-carboxylic Acid (VIIb). A mixture of 288 mg (1 
rnrnole) of 8-(N-rnethyl)arninornethylquinoline-5-carboxylie acid hydrochloride [4], 1.2 ml of proparg'yl bromide, 
and 80 mg of sodium hydroxide in 50 ml of methanol was refluxed for 6 h, and the precipitate was separated 
and washed with methanol. The filtrate was evaporated, the residue was dissolved in chloroform-methanol 
(I :1), and the precipitate was separated. This procedure was repeated two times. Evaporation of the filtrate 
gave 200 nag (83%) of acid VIIb (a hygroscopic oil). The acid was treated with a solution of HCI in methanol, 
the mixture was evaporated to dryness, and the residue was dissolved in 5 rnl of methanol-chloroform (5:1). 
Evaporation of the filtrate gave 200 mg of the hydroehloride of acid VIb with rnp 134-136~ IR spectrum: 1717 
(COOH) and 2043 crn -I (C-=C). PMR spectrum of the Na salt (d6-DMSO): 7.6-8.3 (5H, m, quinoline ring), 
4.6 (2H, s, CH2C), 3.1 (2H, s, CH2N), 2.4 (3H, s, CH3N), and 2.2 ppm (1H, s, -CH). The substance was homoge- 
neous in system A. Found: C 45.8; H 7.13; N 7.4%. CIsHI4N202"2HCI'3H20. Calculated: C 45.1; H 8.80; N 
7.1%. 

N-[ N- (6- Aminohexyl)-5-dimethylamino-l-napht hyl sulfonamido]- 8- ( N-methyl- N-2-propynyl) aminornethyl- 
quinoline-5-carboxamide (1). A) A solution of 500 mg (0.8 mmole) of derivative Via in 30 rnl of methanol was 
hydrogenated for 3 days in the presence of 1 g of Pd black, after which the catalyst was removed by filtration. 
A 0.5-rnl (4 rnmole) sample of propargyl bromide was added to the filtrate, and the mixture was refluxed for 
4 h. The solvent was evaporated, and the residue was subjected to preparative TLC in system E to give 50 
mg (]0%) of I (an oil). IR spectrum: 2130 (C-=C), 3208 (C---CH), and 1680 cm -i (CONH). UV spectrum, Xma x 
(log ~): 244 (3.792) and 476 nrn (4.657). Fluorescence spectrum, Xrnax: 355 (excitation) and 510 nm (emis- 
sion). PMR spectrum (CDCI3): 7.2-8.9 (IIH, rn, aromatic rings), 6.5 (1H, broad In, NH), 5.2 (IH, broad m, 
NH), 4.3 (2H, s, CH2C), 3.4 (4H, m, NCH2, CH2N), 3.3 (2H, M, -=C-CH2N), 2.9 (gH, 2, CH3N), 2.4 (IH, s, ~CH), 
and 1.25 pprn [SH, In, (CH2)4]. The substance was homogeneous in system D. Found: C 67,7; H 7.7; N 10.7%. 
C35HtgNsO3S. Calculated: C 67.8; H 8.0; N Ii.3%. 

B) A 0.5-g sample of thionyl chloride was added to 205 mg (0.8 rnrnole) of acid VHIb in I0 ml of DMF, 
and the mixture was stirred for 20 rnin. A 280-rng (0.8 mmole) sample of amine IV was added, and the mix- 
ture was heated at 60~ for 3 h. The solvent was evaporated in vacuo at 40~ and 250 mg of starting amine IV 
was extracted from the residue with chloroform. 

C) A mixture of 205 rng (0.8 rnrnole) of acid VI[b, 280 mg (0.8 mrnole) of amine IV, and 185 mg (0.8 
rnmole) of N,N'-dicyclohexylcarbodiimide in i0 ml of DMF was stirred at 20~ for 3 days, after which the 
solvent was evaporated, and the residue was extracted with chloroform to give 260 mg of starting amine IV. 
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