
Tetrahedron Letters No.18, Pp. 1313-1316, 1965. Pergeaen Press Ltd. 
Printed in Great Britain. 

CYCLIZATIOR OF&2-OXOCTClOR.RXYLPEOP10RIC AC:IDG LRK)IRG TO 

BICYCM [3-3-l] I?ORARR+~pIO~ 

R. Fuaoo*and F. Tenooni 

Vister Besesroh Laboratories, ‘hmtenovo, (ba~o), ItSly 

(Received 18 March 1965) 

Tro by-produots obtained from the reaotion, reapsotirely, of aory- 

10~1 ohloride aud of oiuuauo~l ohloride with 4-oyolohex-l'-enylmorpholi- 

ne were tentatirelp asmimed the bio~olo[~3-l]nonaue-4,g-dione atruotu- 

re (1). 

Emotion of methyl-vinylketone with oPolohexanone in the preaenoo 

of a oatalytlo amount of ethanolio eodium ethoxide yielded rariow pro- 

ducts; one of these produotn is probably a bioyolo[3-3-l]nonane deriratk 

re; however it wae not isolated, but only identified by apeotroaoopio 

data (2). 

In thie report we describe oyolisation of thefl-boxooyoloheql- 

propionio aoids and oharaoterication of the resulting bioyolo[3_3_1] 

nonane-4,p-diones (II). 
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The acids (I) were prepared from 2-benzylcyclohexanones via cyano- 

ethylation and subsequent hydrolysis (3). 

The 

anhydride 

III (4). 

For 

IIIa n.p. 

acids (I) when subJected to dehydrating agents, suoh as acetic 

and aoetyl chloride, yielded the oorresponding enol-lactones 

exsapler 

69-70° (+) (from hexane) - Anal.:Caloulated for LC,~H,~O~, 

C = 79,31 ; H - 7,491 Found C - 79,64; H - 7,41. The infra-red spectrum 

In carbon tetraohloride gives bands at 1745 cm 
-1 -1 

andl665om . 

IIIb m.p. 81-83O (from hexane) _ - Anal.:Calculated for C H 0 
17 20 3' 

C - 74,97; H = 7,401 Found C - 75,09; Ii = 7,44. The infra-red spectrum 

in oarbon tetrachloride gives bands at 1740 cm 
-1 -1 

and 1665 cm . 

AoLolds (I) were also dissolved in tetrahydro- or decahydronaphthal~ 

ne in the presence of a oatalytio amount of p-toluene-sulfonio acid, and 

the reactaon mixture was slowly distilled in order to remove water for- 

med during the reactron. After the usual procedure, a high yield (60-7@) 

of isomer compounds of the above enol-la&ones was obtained. These pro- 

ducts vere assigned the bicyclic dilcetone structure II. 

The compound IIa is a white solid melting at 81-82°; w.: Calou- 

lated for C,6H,802, C = 79131; H = 7,49; Found C = 79,563 h = 7,45. 

The n. m. r. spectrum is in excellent agreement mth structure 

IIa. 

The iufra-red spectrum in oarbon tetrachlorlde shows two strong 

-1 
sharp bands at 1725 oa 

-1 
and 1700 am as expeoted for the dlketone strut 

ture. 

In accordance with its diketone structure oompound IIa with 

hydroxylsmine gives a dioxime, m.p. 227-228O (from diluted dioxane) 

(Anal.: Calculated for C,6H20N202, C = 70,56; H - 7,40; N - lO,29; Found 

C = 70,481 H - 7,47; N = 10,lO); with sodium borohydride It gave a mix- 

(+) = All melting points are unoorreoted 
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ture of stereoisomeric dials boiling at 183-185' (OS1 4%) (hnal=I c8?; 

oulated for C,&02, c = 78,01g H - 9,00; Found C - 78,33; H - 9,06); 

with pyrrolidine it gives an enamine, m.p. 96-98" (from he-e). (8nal.1 

Cahlatea for C2OH25 EO, c = 81,3!$ H - 8,53; B - 4,74; Found C - 81,115 

H = 8,84; N - 4,64) which was assigned the structure IV for steric 

reasons. 

@ 

- 
CB2 \, / 0 

1 lo 

0 

Iv 

IIa fith aqueous sodium hydroxide at room temperature, or with 

aqueous sodim carbonate on a stesm bath for a short time, yielded 18 

quantitatively. 

using the same procedure as for IIa diketones IIb, IIo and IId ~2 

re also prepared with like yields: IIb, n.p. 87' (from herane) &&.l 

Caloulated for C H 0 
17 20 3' 

C - 74,97; H = 7,401 Found C - 74,95; H = 7,37; 

dlorlme m.p. 255-256* (from diluted diorane) s.: Caloulated for 

C17H22N203' 
C = 67,523 H = 9,275 Found C - 67,841 h - 7,37; H - 9,56. 

IIc, m.p. 96O (from hexane) bnal_.r Calculated for C16Er7C102, -C - 69,43; 

H - 6,19; Found C = 69,64; H - 6,19; dioxune m.p. 236-237O (from diluted 

diorane) Anal.: Calculated for C 
16g19ClB202~ 

c - 62,63; H - 6,241 

N P 9,134 Found C = 62,84; 6. = 6,241 E = 9,13. 

III n.p. 99" (from hexane) a.: Caloulated for C,6H,7C102, C - 69,43; 

H - 6,19; Found C - 69,33; H = 6,25; dioxime m.p. 234-235O (from diluted 

dloxane) M.r Calculated for C H Cl?? 0 
16 19 2 2' 

C = 62,633 H = 6,241 

N = 9,13; Found C - 62,691 H - 6,241 I - 8,97. 

The infra-red spectra in oarbon tetraohloride of IIb, 110 and IId 

-1 
show the same two strong sharp bands as IIa at 1725 am -1 

and 1700 cm . 

A full and detailed account of this oyclization reaction of cycle- 
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alkanonproplonio aoids will be published elsewhere. 

The authors are indebted to Dr.A. Ilelera of Besearoh Laboratory 

VARIAE A 0 (Nrioh) for II. m. I. spectra, and to Dr. C. Pedrsli of V.i- 

star Besearoh Laboratory for infra-red speotra. 
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