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A number of interesting properties of organic azldes are known (3), 

and recently Robson and Malpaes have reported the synthesla and thermolysls 

of E-azldotropone (4). In this paper, we wish to report the synthesis and 

properties of 5-azldotropolones Including the synthesis of trlazolyl 

derivatives of tropolones and azulenes. 

&Azldotropolones (Is - g) were prepared from the dlazotlzed 5-amlno- 

tropolones and sodium azlde In good yield as shown In Table I (5). With the 

TABLB I 

Compound R% Ra mp’C(dec.) Yield 7 

(Ia) I-I H 140 88 

(Ib) Br H 117 85 

(IO) Me H 100 65 

(Id) Ph Ii 115 62 

(Ie) H Ph 122 50 

(Ia - g) 
(If) H Me 133 

(If31 Ii I-Pr 109 

exception of the 4-Isopropyl and 4-methyl derivatives, the obtained azido- 

tropolones are stable at room temperature and show strong absorption bands 

between 2110 - 2150 cm-l due to the azlde group (6). The W spectra of the 

azido tropolones are analogous to those of the tropolones (7,E) ----- e.g. 
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(log B); 233 (4.191, 242 (4.201, 355 (3.99) and 426 (3.48). 

The azldo-tropolones decompose with evolution of nitrogen at their melting 

points, but afforded stable sodium salts and copper oomplefes (both of which 

do not decompose until 3OO’C). Catalytic reduction of Ia over palladlzed 

charcoal afforded 5-aminotropolone in good yield. Bromination of Ia and Ib 

in acetic acid gave the same 3,7-dlbromo compound, mp 119’ (dec.), and 

bromination of Ic, Id and Ie also afforded the corresponding 7-bromo 

derivatives. Ia gave a methyl ether (IIa), mp 110’ (dec.), a tosylate (IIb), 

mp 126’ (dec.) and an acetate, mp 119“ (dec.). 

The thermal decomposition of Ia and IIa in boiling ethylene glycol 

yielded 5-amlnotropolone (45%) and Its methyl ether (27$), respectively, 

accompanied by some unidentified acidic substances. On the other hand, 

the thermolysis of Ie afforded yellow acidic substance (III), mp 241’. in 

50% yield with some unidentified substances. III shows a positive ferric 

chloride test and a WV spectrum analogous to that of lndolo@,3-d)tropone (9). 

Furthermore, III gave a dlaoetate, mp 203', and a methyl ether, mp 267’ 

(Its acetate, mp 207’, IR 1690 cm-l). The IR spectra of III and the three 

derivatives mentioned above showed ab6OrptiOn between 1480 - 1690 cm-x due to 

the stretching vibration6 of a conjugated carbonyl group and double bond6 of 

the tropolone nuclei analogous to that of other troponoid compound6 (10). 

Therefore, III must be an indolo(3,2-d)tropolone. 

Ph 

Na 

(Ie) (III) 

Treatment of IIa with allphatic amines such as ethylamine and 

diethylamlne in alcohol afforded 5-azido-2-ethylaminotropone, mp 43*, and 

5-azldo-2-diethylaminotropone (an oil), respectively. With guanldine 

hydrochloride and sodium ethoxide, IIa gave 2-amino-6-azido-1,3-dlazaazulene 
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(or ln its tautomerlc form) (IV) which gradually decomposed above 120°. 

The reaction of Ia with three equivalents of malon?nltrlle and a Small 

amount of trlethylamlne afforded 5-(5-amino-4-oyano-1,2,3-trlazol-l-yl)- 

MeOH tropolone (Va: RI = CN, Re = NH., RS = Ii), mp 285’ (dec.): h max my (log E) 

227 (4.41), 246 (4.20), 346 (3.88) and 405 (sh). The methyl ether of 5-(4- 

ethoxycarbonyl-5-met~l-l,2,3-trlazol-l-yl)tropolone (Vb: RI = COOEt, Rp = R, = 

Me), mp 185q was obtained by the reaction of 118 with two mole equivalents of 

ethyl acetoacetate, and other corresponding trlazolyltropolone methyl ethers 

were also obtained by the same method with other active methylene compounds 

such as acetylacetone, ethyl benzoylacetate, etc. (50 - 90 f yields). 

The reaction of IIa with four mole equivalents of ethyl cyanoacetate 

and malononltrlle gave dlethyl 2-amlno-6-(5-amino-4-ethoxycarbony~-l,2,3- 

trlazol-1-yl)azulene-1,3-dlcarboxylate (Via: RI = COOEt, Ra = NRe, R, = 

COOEt), mp 240’ (45$), and 2-amlno-6-(5-amlno-4-cyano-1,2,3-triazol-l-y1)- 

1,3-dlcyanoazulene (VIb: RI = RII = CN, R. = NH.), mp 280° (dec., 77 %), 

respectively (11,12). 

RI R2 

(V&b) (V1a.b) 

N / ’ 8 -a NyNH2 CooH - N 

(IV) 
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Recently, the direction of 1,3-bipolar addition of phenylazldes has been 

clarified (13). Treatment of Vb with sodium methoxlde in boiling methanol 

(141, followed by alkaline hydrolysis , afforded a dlcarboxyllc acid (VII), 

mp 235O. On the other hand, the reaotion of methyl p-azldobenzoate (15) and 

ethyl acetoacetate gave ethyl 5-methyl-1-(p-methoxycarbonylphenyl)-1,2,3- 

trlazole-4-carboxylate, mp 175’8 hydrolysis of the obtained trlazole arrorded 

the free dlcarboxyllc acid which was Identical with VII. Therefore, the 

structure of Vb is established and henoe those of the other trlazolytropolone 

methyl ethere. The methyl ether of Va and malononltrlle afforded VIb. 

Thus, the direction of addition of acitlve methylene compounds to I Is 

confirmed and is the same with Its methyl ether. 

Two kinds of azulene derivatives (VIIIa), mp 290’ (dec.), and (VIIIb), 

mp 300’ (dec.), were obtained by the reaction of the tosylate (IIb) with 

malononl trile. They are 2-amino-5-azido-1,3-dlojranoazulene and e-amino- 

(~-amlno-4-cyano-l,2,3-trlazol-l-gl)-l,3-dicyanoazulene, respectively, 

formed by abnormal condensation reaction as in the case of other reactions 

0r tropolone tosylates (12). 

c 
+ 

AN, 

( IIb) 

Na CN 

(VIIIa) 

Referenoes 

kN 

t-( 
- 

CN NH2 

(VIIIb) 

Presented at the 18th Annual Meeting of the Chemloal Society of 

Japan, at Osaka, in April, 19651 abstract of papers, pp 200-201. 
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