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1-(2-Quinolyl)-3-aryl-4,7-phenanthrolines were synthesized by reacting arylidene-6-quinolylamines with 2- 
acetylquinoline in n-butanol in the presence of hydrochloric acid. It was found that the formation of the 
4,7-phenanthroline ring is preceded by the stage of formation of an intermediate aminoketone, 1-(2- 
quinolyl)-3-phenyl-3-(6-quinolytamino)propan-l-one. The IR, UV, PMR, and mass spectra of the synthe- 
sized compounds are discussed. 

We have shown in [1-3] that azomethines based on 6-quinolylamine react with CH acids to give 4,7-phenanthroline 
derivatives. Because of the difficulties involved in their synthesis, the quinolyl derivatives of 4,7.phenanthroline are virtually 
unknown [4]. To obtain these compounds, we examined the reaction of arylidene-6-quinolylamines with 2-acctylquinoline. 
The use of 2-acetylquinoline in this reaction opens the possibility of the synthesis of mononuclcar derivatives of 4,7-phenan- 
throline, in the molecules of which the increase in number of nitrogen atoms is combined with an extended conjugation sys- 
tem. 

The reaction was carded out by boiling equimolar mounts of the starting reagents in an aliphatic alcohol (C2, C4) in the 

presence of concentrated hydrochloric acid. 
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a R=H; b R=p-F; c R=p.C1; dR=p-Br; e Rein-NO2; f R=p-OCHa 

1-(2-Quinolyl)-3-aryl-4,7-phenanthrolines IIIa-f (Table 1 ) were synthesized by condensation of azorr~thine~ Ia-f with 2- 
acetylquinoline II in n-butanol. On carrying out the reaction in ethanol with azomethine If (R ffi OCH3), the a,a-unsaturated 

ketone Vf was isolated together with phenanthroline IIIf; for azomethin~ Ic, d (R = Cl, Br), the a, ~-unsatarated ketones Vc, d 
were the main condensation products. 

The formation of the a~-unsamrated ketones may occur, on the one hand, as a result of an aldol condensation of 2- 
acetylquinoline with an aromatic aldehyde separating out as a result of the hydrolysis of the initial azome~ine or, on the other 
hand, due to a hydramic splitting of the intermediate aminoketone (of the IVa type) [5, 6]. In n-butanol both the hydrolysis 
of azomethines and the splitting of aminokctones are appamntiy suppressed and, therefore, the condensation proceeds with the 

preferential formation of 4,7-phenanthrolincs. 
The intcrme, diate product of the additon of 2-acetylquinoime to a molecule of z~,,omethine, the diquinolyl-substimted 8- 

aminoketone IVa, could be isolated only for benzylidene-6-quinolylamine la in ethanol in the presence of conczmwated hydro- 
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Fig. 1. PMR spectrum of 1-(2-quinolyl)-3-(p-chlorophenyl)-4,7-phenanthroline IIIc. 

TABLE 1. Characteristics of 1-(2-Quinolyl)-3-aryl-4,7-phenanthrolines (IIIa-f) 

Com- 
p o u n d  

IIIa 
IIlb 
lIIc 
IIld 

III  e 

lIIf 

F_anperical 
formula 

C27HI7N3 
C27H,6FN3 
C27Hj6CtN3 
C27HI6BrN3 

C27H,6N40 z 
,,.. 

C28H~gNaO 

~I0, ~ 

194...195 
231...232 
224. . .225 
241. . .242 

261. . .262 

247...248 

IN spectrum, traax, nm (log E) 

236(4,73), 255(4,72), 297(4,72), 361(3,63) 
235(4,78), 255(4,75), 298(4,76), 360(3,92) 
232(4,75), 258(4,73), 298((4,78), 359(3,94) 
2,37(4,82), 260(4,76), 297(4,83), 338(4,04), 
360(3,92) 
236(4,92), 251(4,93), 291(4,96), 340(3,92), 
,357 (3,62) 
234(4,78), 257(4,62), 302(4,62), 366(4,00) 

Yield, 
% 

32 
22 
28 
26 

44 

3O 

chloric acid at 80~ Aminoketone IVa cyclized into 4,7-phenanthroline Ilia on being boiled in n-butanol with concentrated 
hydrochloric acid. 

The data of the elemental analysis and the spectral investigations confirm the structure of the compounds obtained. In the 
IR spectrum of aminoketone IVa there are characteristic bands of stretching vibrations of the NI-I and CO groups (3370 and 
1690 cm -I, respectively), which are absent in the spectra of 4,7-phenanthrolines IIIa-f. In the SlX~tra of IIIa-f there is a band 
of medium intensity at 720-730 cm -l, which is stable to the substitution effect, and which can be assigned to the deforma- 
tional vibrations of the two ortho-located C-H bonds at the 5- and 6-positions of the phenanthroline skeleton [7]. 

In the mass spectrum of aminoketone IVa the peak intensity of the molecular ion M + is 40%. The most intense are the 
peaks of 

I 1 
(100 and 88%, respectively). The presence of these fragments indicates the instability of the aminoketone to the action of 
electron impacL 

A characteristic feature of the mass spectra of 4,7-phenanthrolines IIIa-f is the small number of the fragmentary ions. 
The peak of the molecular ion M + is most intense, and there are peaks of [M - H] + ions and low- and medium-intensity peaks 
(5-25%) with m/z 305 corresponding to the [M - H - C6H~]  + ions. It should be noted that the splitting of the quinolyl 

substituent at the 1-position is not observed in the spectra of 4,7-phenanthrolines, as in the series of quinolyl-substituted 
benzo[f]quinolines [8]. It can therefore be assumed that in the 4,7-phenanthroline series the formation of an even-electronic 
ion [M - HI + will be accompanied by a cyclization of the molecular ion into an energetically stable system of 
acridino[1,2,3,4-1mn]-4,7-phenanthroline, from which the aromatic substituent is subsequently eliminated. 

The UV spectra of 1-(2-quinolyl)-3-aryl-4,7-phenanthrolines IIIa-f (Table 1) consist of three bands: the ~-bands at 232- 
260 nm, p- and 291-302 nm and a- at 340-361 nm. Compared with the spectrum of 1,3-diphenyl-4,7-phenanthroline [9] [225 
(4.62), 255 (4.70), 291 (4.78), 337 (3.79), 354 (3.40)], in compounds IIIa-f equalization of intensities of the p- and ~-bands 
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N -CsH4R 

m / z  305. [ M-H-C6H4R 1 + 

-tI"  

b 

[ M-H 1+ 

and smoothing of the vibrational structure of the a-band with a small bathochromic shift are observed. Substituents R practi- 
cally do not influence the position and intensity of the bands, and only the electron-donor group OCH3 slightly shifts the a- 

and p-bands into the longer-wave region with a simultaneous decrease in the intensity of the p-band. 
With respect to the position and multiplicity of the proton signals of the phenanthroline ring, the PMR spectra of com- 

pounds IIIa-f (Fig. 1, Table 2) are identical with the previously reported spectra of 1,3-diaryl-4,7-phenanthrolines [1]. The 
quinolyl substiment protons form two doublets (3'-H, 4'-H, J -- 8.8-8.9 Hz), two doublets of doublets (5'-H, 8'-H, J = 8.8- 
8.9; J = 2.2-2.4 Hz) and two triplets of doublets (6'-H, 7'-H, J = 7.1-7.4; J = 1.2-1.4 Hz). In several cases, the proton signals 
of the quinolyl substiments overlap the 6-H signal of the phenanthroline skeleton or the phenyl ring signals (Table 2). In the 
presence of the electron-accepting nitro group in the molecule of compound IIIf, a small weak-field shift is observed of all of 
the signals in the specmmx 

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

The IR spectra were run on a UR-20 speetrophotometer in KBr tablets, the UV spectra on a Specord UV-vis spectropho- 
tometer in ethanol. The PMR spectra were obtained on a Bruker WM-360 spectrometer (360 MHz) in CDCI3, using TMS as 
the internal standard. The mass spectra were recorded on a Varian MAT-311A mass spectrometer by the method of a direct in- 
troduction of the material into the ionic source at an energy of ionizing electrons of 70 eV and at an evaporation temperature 
of 130-200~ 

The data of the elemental analysis of compounds 11I for C, H, N, and Hal correspond to the calculated values. 
Arylidene-6-quinolylamines Ia-f were obtained according to [10]. 
1-(2-Quinolyl)-3-aryl-4,7-phenanthrolines (Ilia-f). A solution of 5 mmoles of azomethine Ia-f, 5 mmoles 

(0.85 g) of 2-acetylquinoline and 0.5 ml of a concentrated HCI in 20 ml of n-butanol was boiled for 1 h. The precipitate that 
separated out was treated with an aqueous solution of NI-~OH, water, dried, and crystallized from an ethanol-benzene (4:1) 

mixture. 
1.(2.Quinolyi)-3.phenyi-3-(6-quinolylamino)propan.l .one (IVa, C27H21N30) was obtained by boiling 

20 ml of an ethanolic solution of 1.2 g (5 mmoles) of azomethine Ia, 0.85 g (5 mmoles) of 2-acetylquinoline, and 5 drops of 
concentrated HC1 for 30 min. After the evaporation of the solvent, the precipitate was treated with an alcoholic NH4OH solu- 

tion (1:1) and crystallized from an ethanol-benzene (4:1) mixture. Yield 0.6 g (30%) of aminoketone IVa, mp 174-175~ 
Cyclization of Aminoketone IVa. A mixture of 2.5 mmoles of compound IVa, 0.5 ml of concentrated HCI, and 

20 ml of n-butanol was boiled for 2 h. Yield 64% of phenanthroline Ilia. 

. 
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SELECTIVE ACID HYDROLYSIS OF 2-SUBSTITUTED-$- 
DIMETHYLAMINOMETHYLENEAMINOPYRIMIDINES 
TO S-AMINO- AND S-HYDROXYPYRIMIDINES 

T. A. Kizner, M. A. Mikhaleva, and E. S. Serebryakova UDC 547.853.07:542.938 

Conditions are deseribedfor the selective acid hydrolysis of 2-substituted-5-dimet~lammo" methyleneamino- 
pyrimi~'nes in 0.2-2 M sulfuric acid, to give high yields of the corresponding 5-amino- and difficultly ac- 
cessible 5-hydroxypyrin~nes. 

According to a literatta~ report [ 1], acid hydrolysis of 2-substituted-5-dimethylaminomethyleneaminopyrimidines affords 
5-formylamino- or 5-amino-compounds on treatment with 0.2 M acetic acid or 0.02 (0.2) M sulfuric acid, respectively. It 
has, however, been shown that treatment of 2,4(6)-OH, CH3,NH2-substituted 5-aminopyrimidines with 20% sulfuric acid 
gives the corresponding 5-hydroxypyrimidines [2, p. 236], which forms one me~od for the ~ of these difficultly ac- 
cessible pyrimidine derivatives. Information on methods of preparation of 2-aryl-5-amino- or 2-aryl.5-hydmxypyrimidines 
which do not contain additional substituents in the 4- and 6-positions of the pyrimidine ring are of a fragmentary nature, and 
are not sufficiently general. For example, the reduction of 2-aryl-5-nitropyrimidines has been reported [3], and the synthesis 
of 2-phenyl-5-hydmxypyrimidine from 2-phenyi.4-hydroxy-5-methoxypyrimidine [4]. 

It was therefore desirable to examine the acid hydrolysis of 2-aryl-5-dimethylaminomethyleneamitmpyfimidines over a 
wide pH range, in order to develop a convenient method of synthesis of the corresponding 5-amino-and 5-hydmxypyrim- 
idinef, The required 2-aryl compounds (Ilia.e) were obtained by us by reacting the Wopenyfidenamine perchlorate (I) with the 
amines 0h-e),  as in [5]. 

It was found that acid hydrolysis of (IIIa, c-e), by boiling in 0.2 M sulfuric acid for 30-110 rain, gave, as in [1], the 5- 
amitm-compounds OVa, c-e) in higher yields than w e e  obtained by reduction of the nitro-compomuis [3], and when the acidity 
of the solution was increased to 1 M sulfuric acid for 30-60 min, the 2-aryl-5-hydroxypyfimichn' es (Va, c-e) were obtained 
readily in high yields. The use of 2 M sulfuric acid (-20%; cf. [2]) for the hydrolysis of (l]Ia-e) also affotfled the 5-hydmxy- 
pyrinu'dines, but after only 15-30 min. In the case of (Va-c), increasing the reaction time resulted in a decrease in the yields 
of hydrolysis products, and made considerably more difficult their isolation and purifmafion as a result of msinifieation of the 
reaction mixtme (see, for example, the Welmmtion of Orb), Table 1). 
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