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precursors 1 and 2 was used a~ an indirect evidence 
for the structure elucidation of 3. The ir &pectra 
of 3 exhibited charactenshc bands at 1 680 (C=O), 
1 720 (lactomc C=O), 3 320 (NH) and an mtense 
band at 1 600 (C=N), in addition to 1 460, l 375, 
1 230, 1 110, 1 025, 950, 870, 810 and 760 cm-1 • 

The absence of C • N band at 2 200 cm-1 provided 
additional proof for the structural assignment of 3. 
The mass spectra of l showed a strong molecular 
ion peak at m/J 371 which corresponds to the 
molecular formula C11H18N 8 0.,. The characteri
sation data of thetae compounds arc given in 
Table l. 

T-\BLB 1-PHYSICAL D4'U. Oliii-(S-OOUMAlllNYL)
'(tH)ANTHYlllDINONJC~ (3)' 

B M.p. Yield Mol. 

H 
8-00Ha 
'1-0H 
6-0l 
6-Br 
6,8-Di-Cl 
6 8-Dl-Br 
s:No. 
8 N01 

8-00H1 -6-N01 

6-Br-B-OOH a 
5,6-Benao 

'0 % formula 

>BOO 
>800 
>BOO 
>800 
>800 
>800 
.>800 
>200 
>800 
>'100 
>800 
>800 

60 
80 
68 
80 
'16 
'15 
u 
63 
01 
88 
'10 
68 

'0, H, N analyses satisfactory. 

Experimental 

M. ps. arc uncorrected. The homogeneity and 
purity of the compounds were tested by tlc Ir 
~opectra (nujol) were recorded on a Perkm- Elmer 
283 &pectropbotometer. 

3-Acetylcoumarins (2) : Various substttuted-3-
acetylcoumarJDs denved from sahcylaldehydes and 
ethyl acetoacetate were prepared by the hterature 
methode-s. 

2-(3-Coumarinyl)-4(1H)anthyridinones (3) : A 
m1xture of 1 (0.1 mol) and appropriate 3-acctyl 
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coumarin (2; 0.1 mol) was refluxed in glacial acetic 
acid (25 ml) in presence of a trace of concentrated 
H1 SO., for 4 h. The reaction mixture was cooled, 
poured onto crushed ice and the separated solid 
filtered and rccrystallised from aqueous acetic acid 
to aive 3. 
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IN continuation of our studies on the synthesis and 
antimicrobial activity ofsubstitutcd1 _., and fused •-.. 
1,8-naphthyridines, we report herein the synthesis 

of 4-arylazo-2-{ 1,8-naphthyridin-2-yl)phenols and 
evaluation of their biological activity. The reaction 
sequence is shown in Scheme l. 

The required 2-o-hydroxyphenyl-1,8-naphthyri· 
dine1 (3) was obtained by the Fnedlander's conden
sation of 2-aminonicotinaldehyde (1) with o·hydro
xyacetophenone (2) in presence of ethanol contain
ing a few drops of aqueous 20% KOH The inter
mediate 3 on coupling with diazotised arylaminea 
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at 0- s• resulted in the formation of 4-arylazo-2-
(1,8-naphthyridine-2-yl)phenols (4). The compounds 
are all coloured crystalline solids and almost all 
the compounds arc insoluble in common organic 
solvents at room temperature. The structures of 
the compounds were established on the basis of 
their elemental analyses and ir spectral data. Tho 
ir spectra of the compounds showed characteristic 
band at 1 540-1 570 cm-1 due to N = N stretching 
and a broad band at 3 210- 3 400 cm-1 indicating 
the presence of phenolic hydroxyl group. All the 
compounds were obtained in good yields and 
pertinent data are recorded in Table 1. 

Biological activity : All the compounds were 
tested for their antibacterial (against Escherichia 
coli and Bacillus substilus) and antifungal (against 
Paecilomyces sp and Fusarium heterosporum) activi
ties• at a concentration of 400-600 pg mi-1 • None 
of the compounds showed any noteworthy activity. 

Experimental 

M.ps. arc uncorrected. . Ir spectra (nujol) were 
taken on a Perkin-Elmer 283 spectrophotometer. 
The homogeneity and purity of the compounds 
were tested through tic. 

2-o-Hydroxyphenyl-1,8-naphthyridine (3): A mix
ture of 2-aminonicotinaldehyde (1; 0.1 mol) and 
o-hydroxyacetophenone {Z ' 0.1 mol) was refluxed 
in ethanol (30 ml) in the presence of a catalytic 
amount of aqueous 20% KOH for 4 h. Tho reaction 
mixture was allowed to cool and poured onto 
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TABL. 1-.Aif&I,Y~ICAL AND PBYSICA.L DA~A OJ' ·!l-AKYL· 
AZO·ll·(1,8-lfUB~BYJliDIN·II-Yr,)PB:SNOLS (4)• 

.Ar M.p. Yield Mol. N%: 
·a % formula Found/ 

(CaloiL) 

O,H, !1110 15'1' C10H,,N1 0 17.119 
(17.1'1') 

o-DH1 .0,H, liB IS 76 OuHuNoO 16.215 
(16.!1'1') 

p-OH1 .01H. !It& IS 80 OuH11N,O 16.28 
(15.4,7) 

m-DH10.01 H1 llliS 'I'll OuHuN.O, lti.811 
(111.'18) 

p-OH1 0.01 H• Ill! II 'I' IS a.,H,.N,o. 15.87 
(111.'18) 

m-N01 -01 H1 liiSO 68 0 10H,.N,01 18,68 
{18.86) 

11-No.-c.H. Ill~ 6~ OooHuN,O, 18.66 
(18.86) 

o-01.01 H, ll08 '1'0 0 10H11 N,OOI 16.6'1 
(lUll) 

m.Ol.01 H• lit& !I 68 010H11N1 001 111.69 
(111.115) 

m-OH.O,H. !1611 '11 0 10H .. N.01 16.66 
(16.8'1) 

11-so. H - o.H. ll'18 '10 O,oHuN.o.s 19.61 
{18.79) 

j!-SOa NH •• O. H• ll'16 61 OaoHuN.o.s 17.11 
(1?.28) 

o-COOH.C1H• ll'l'il 60 011H11N1 0 1 111.18 
(111.09) 

p-Thlazole-9-amlno- lllil6 67 C,.H11N ,o,s. 1'1'.89 
aulphonylphenyl (17.111) 
Jl-ll-Me,hylouzole- ll80 70 o •• H .. N,o.s 1'1'.86 
ll-aminoaulphonyl (17.98) 
phenyl 

o .. H .. N,o.s 19.08 jl-!l,ll-Dimethyl- !190 611 
pyrlmldin-1!-amfno- (19.1'1') 
sulphonylphenyl 

• All compounds gave aatlsfaotory analyaea for C and H. 

crushed ice. The separated solid was filtered, dried 
and rccrystallised from benzene, m.p. 188". 

4-Arylozo-2-(1,8-naphthyridin-2·yl)phenols (4) : 
The appropriate arylamine (0.1 mol) was dissolved 
in HCl (I : 1, 20 ml) and cooled to 0- 5". Cold 
sodium nitrite solution (20%, 10 ml) was gradually 
added with stirring below 5". The diazotised 
arylaminc solution was added with stirring to a cold 
solution of 3 (0.1 mol) in NaOH solution (10%, 30 
ml) at 0- 5". The resulting reddish orange reaction 
mixture was stirred for further 1 h. The solution 
was acidified with concentrated HCl and the 
precipitate obtained was .filtered and washed with 
water. Tho products were airdricd and rccrystallised 
from ethanol. 
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HETEROSTBROIDS in recent years have gained 
great importance because of their modified 
physiological activity and sometimes with com

pletely changed biological activity1 -". To develop 
new azastermds of b1ological interest, Bajwa and 
Sykes8 synthesised vatious steroidal 2-eno[2,3-g]
tetrazolol[l,5-a]pyrimidines by the reaction of 
steroidal 3-keto-2-hydroxymethylene derivatives with 
5-aminotetrazole. As an application of this 
approach 8 we report herein some 2-eno[2,3-g} 
tetrazolo[ 1,5-a]pyrimidines of pentacyclic triter· 
penes. 

2-Hydroxymethylene derivatives11 of methyl oleo
nate (1), lupenone (1) and methyl betulonate (3) 
were condensed with 5-aminotetrazole in absolute 
ethanol to obtain the desired compounds 4-6. 
The assignment of structures was based on the 
observation of Bajw~ .and Sykes• for 2-eno[2,3-g]· 
tetrazolo[1,5-a)pyrtmtdmes. Thus in the nmr 
spectra of 4-6. a sharp signal around a 8.67 (5'- H) 
conforms to the angular isomers as according to 
Bajwa and Sykes• the other isomeric structure 
([3,2-j]tetrazolo[l,S-a]pyrimidine) is Clpected to 
give a broadened singlet for 7'-H due to a small 
~ongrange coupling ~ith methylene protons. Also, 
m agreement to BaJwa and Sykes•, in the present 
~se tetr~zol?pyrimidi~es (4- ~) exist in equilibrium 
wtth thetr aztdo forms tn solution which is demons· 

tPart presented at lith. Annual Convention of Indl•n 
Oounoll of Ohemilta, 1985, 
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1 2, B•OH1 
3: B-COOOH1 

4 5: B•CH 1 

6, R·COOOH 1 

trated in the ir spectra of the compounds in chloro• 
form (vm•• 2 140 cm-1 for azide function). The 
nmr spect!a .o~ all the three 2-eno[2,3-g]tetrazolo
[1,5-a]pynmtdtnes (4- 6) showed a sharp signal 
around 8 8.1 (lH, 6'- H of azido form) and another 
around a 8 6 (lH, 5'- H of tetrazolo form). The 
spectral data clearly indicate that the tetrazolo 
form and the azido form exist in equilibrium in 
solution. This i!l also supported by presence of 
two spots on the tlc of the condensation products. 

Experimental 

. M.ps. were recorded using Bio-chem melting 
potnt apparatus and are uncorrected. The nmr 
spectra (CDC1 8 ) were recorded on a EM-360 (60 
MHz) nmr spectrometer with TMS as the internal 
standard. Ir spectra were recorded on a Perkin
Elmer Infracord 237 spectrophotometer. 

3-Keto-2-hydroxymethylene derivatives of penta
cyclic triterpenes went prepared by the usual 
method 11 • 

A typical experiment for the condensation of 
5-aminotetrazole with 3-keto-2-hydroxymethylene deri
vatives of pentacjc/ic triterpenes (1- 3). Isolation of 
2-eno[2,3-g}tetrazolo[15-a]pyrimidines of pentacyclic 
triterpenes (4-6) : A solution of the compound 
1-3 (700 mg) 5-aminotetrazole ( 250 mg) in absolute 
ethanol (25 ml) was reftuxed for 12 h and then 
evaporated to dryness in vacuum. The residue 
was adsorbed over neutral alumina (Acme) and 
eluted with petroleum ether (500 cm8 ) and benzene 
(1.5 dma), Petroleum ether eluate did not yield 
any residue. Benzene eluate yielded 2-eno[2,3·g]-


