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M-Cydimtioa d2Jdi~batitutal indan-l$dionc with CH,coON?I. yidb !&subatitutal I*- 
dihydrofluorcnonc and 9Hmml5-bjpyridinc derivativa. 

The synthesis of hydrogenated fluorenonc derivatives 
with angular substitucntx meeta with ertain obstacles, 
the 9a-substituted 1,9adihydrolluorcnc-9-01~ deriva- 
tivcs being unknown. Razntly. 4-aza anal- of 9a- 
alkyl-1,9a_dihydrofluorrnc9_one have bctn obtained 
by alkylation of 2-methyl-3ethoxycarbonyl4aryl- 
5 - 0x0 - 1H - 4.5 - dihydroindcno(l&b)pyridinca.’ By 
examining the chemical properties of the compounh 
mentioned above we found a transition from &2- 
disubstitutcd indan-1,3dione to 9a-substituted 1,9a- 
dihydrofluorene-9-one and a new synthetic route to its 
earlier known Caza analogue was proposed. 

On boiling 2.4a - dimethyl - 3 - cthoxycarbonyl - 4 - 
phenyl - 5 - 0x0 - 4H - 4a,5 - dihydroindeno(l,2-bb 
pyridine (I) in acid medium the N=CPb bond 
undergoes hydrolysis rcsultfng in dihydropyridioe 
cycle breakage to give ethyl z-acetyl - fl - (2 - 
methylindan - 1.3 - dione - 2 - yl) - B - phenylpropionatc 
(III) and also, unexpectedly, 1,9adihydrolluorcne-9- 
one derivatives IV and V. 

The hydrolysis of I yields III as the main product 
resulting from cnamic group cleavage in the 
intermediate II. Razydization of tbc primary hydra 
lysis prod* i.e. intramokcular interaction of the 
terminal CH, group with tbc CO group of the indan- 
lJ-dionc moiety producing IV proceeds in parallel to 
substitution. 3-Hydroxylluorem V does not result 
directly from hydrolysis, but is formed upon 
intramokcular condensation of III, as supported by 
experimental evidence Compound V (yield: 3%) is 
obtained by boiling of III with 0.6 M HCl in ethanol for 
20 hr. 3-Aminofluorcne IV readily affords the N-acetyl 
derivative, but undergoes diazotization under rigid 
conditions, which is characteristic of amines in the 
fluorcnone series. The hydrolysis of the corresponding 
diazonium salt provida V. 

Depending on reaction conditions, ethyl a - sxtyl- /? - 
(2 - indan - 1.3 - dione - 2 - yl) - /I - phenylpropionatc(l’II) 
with ammonium acetate readily undergo cyclization to 
1.9adihydrofluorcne and 4a.Sdihydroindcnopyridine 
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Aftaboilingtbcmixtureof5mmolIwithO.lh4HCl 
(75 ml) in W”/, ethanol for 5 hr it was diluted with 
water and extracted with chloroform (3 x SO ml). 
The resulting extract was evaporated and chromato- 
graphed on a silica gel column using chIor* 
form:bexanc:acetoac (9:7:1) as eluent to afford 
the colourkss ethyl a-oatyl-/?-(2-mcthylindaniadm-l$- 
dione-2-yl~j%phenylpropionate (III)’ (yield: 74YJ 
and two yellow coloured suhutances- 1 - phcnyl - 2 - 
tthoxycarbonyl - 3 - hydroxy - 9a - methyl - 1.9a - 
dihydrofluorcnc - 9 - one (V)’ (yield: 10%) and 1 - 
phenyl - 2 - ethoxyarbonyl - 3 - amino - 9a - methyl - 
19a - dihydrolluorcnc - 9 - one m (yield : 120/d. 

derivatives. The @i&ion of 2 - (2 - acetyl - 1’ - 
arylcthyl)indan - 1,3 - diones with CHJGGNH, 
in acetic acid is known to give lH_4,Mihydro- 
indcno(lJ-b)pyridincs,’ however. the cydization of 
2.2disubetituted indan-l&hone to 4H4a,S- 
dihydroindcno(l&b)pyridine as well as to the 
dihydrolIuorcnonc derivative with an angular methyl 
group at C, was carrial out for tbc 6rxt time. Thus, a 
convenient new method for tbc preparation of 9a- 
methyl derivatives of 1.9adihydrolYuorcnone and ita 4 
aza analogy from readily available 2Wisubstituted 
indan-1,3dione@ is prauntcd. 

The quantitative ratio of the indcnopyridine I and 
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aminofluorcnom IV obtainal during tbc cychation of 
III depends on the reactivity ofthc reaction medium. If 
afterboilingofSmmololI~withCH,COONH,(1.4g) 
in acetic acid (I 5 ml) the reaction mixture is diluted with 
100 ml H1O and the yellow sediment is subjected to 
column chromatography the reaction yield will be g40/, 
(I) and 14% (IV). This ratio rcrnaina prd&Y 
uochangaiinalcohol-acetica&l,butinthcprescsof 
water (W/, aquco~~ acetic acid) compound I h not 
formed at a& the yield of aminotluorenonc IV being 
30%. Addition daprotic solvents (benzene, dioxan) to 
the reaction medium favoun the formation of 
indcnopyridine 1. 
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7.Tl-7.78rnm(m6H.3NH, aadmuonrat C.-C.). Mu 
rpbftnrmIjS9il00)[M]‘.,jSS(i)[M-H]’;3447i9)[M 
-CH,]‘.33O(S)[M-C,H,]‘.313(25)[M-C,H,OH]”. 
298 (19) [M-CH,-CIH,OH]‘. 286 (90) [M- 
COO&H,]‘. 282 (29) [M-C,H,]*, 271 (Is) [M- 
CH,-COOC1H,]‘.IRrpearum:3320(NH~).17#)cm-’ 
(CO). 

‘E. Owk and G. Vanags. Khimia Ge~erouikl. So&n. 103 
(lW9). 

‘G. Vanags and E. Ozola, Zhurn. Org. Khimil l(3). 529 
(IWS). 


