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2,4-DIALKOXYBICYCLO[3.2.1]OCTAN-8-ONES 
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LANTHANIDE NMR SHIFT REAGENT, Eu(FOD), 
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Al&M-Several 2,4-diaIkoxybicyck$3.2.l)octan-8-ones have been prepared as mixturea of 
stereoisomers which could be separated and character&d by 60 MHx ‘H NMR spectroscopy using 
Eu(FOD),. 

We have synthesised, as synthons equivalent to a 2- 
oxocyclopentane-lg-dicarboxylic acid,’ a series of 
2.4-dialkoxybicycl~3.2.l)octau8-ones, 1, by con- 
densation of N-( 1-cyclopentenyl)pyrrolidine, 2, 
with the corresponding 1,3-dialkoxy-1,3-dichloro- 
propanes, 3,2 in the presence of 1,s equiv. of diiso- 
propylethylamine in acetonitrile as solvent3 
(Scheme 1). 
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Scheme 1. 

The reaction yields a mixture of stereoisomers, 4, 
5, and 6, and we have studied the influence of the 
alkyl group R in the ratio which they are formed, 
Fig. 1. 

Total yields and stereoisomer ratios for these 
reactions are given in Table 1. 

We have isolated compounds 4a, Sa, 4b, 5b, k, 
6c and Sd by column chromatography 
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Fig. 1. 

Table 1. Total yields and stereoisomer ratios for the 
synthesis of 2,4-dialkoxybicyclo[3.2.ljoctan-8-ones. 

.Yields refer to distilled products for la and lb, and to 
distilled and chromatographed products for lc and ld. 

“The ratios were obtained from the integrated 
chromatogrammes. Integration errors were less than 3%, 
as shown by chromatographic analysis of standard mix- 
tures of 4a-Sa and &Sb. 

(Si02/Hexane: ether). Stereochemistry has been as- 
signed by 60 MHz ‘H NMR spectroscopy using 
the lanthanide shift reagent, Europium tris(l,l, 
1.2.2,3,3-heptafluoro-7,7-dimethyloctanedionate), 
Eu(FOD),. 

Stereoisomers Sa, Sh, Se and 5d are readily 
identified because their Nh4R spectrum, on addi- 
tion of 0,3 equiv. of Eu(FOD),, give two different 
absorptions for the alkoxyl groups, while stereo- 
isomers 4 or 6, with a plane of symmetry will give 
only one type of signals for the enantiotopic alkoxyl 
groups. The conformation most favourable for 
stereoisomers 4, must be that in which the cyclo- 
hexanone ring has a chair conformation with 
equatorial alkoxyl groups. However, for 
stereoisomers 6, the conformation with a chair 
cyclohexanone ring would have axial alkoxyl 
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Fig. 2. 
6boar 

TETRAVd.366.34 
393 







3% P. cAMP?z and c. JAIME 

1,3-Diisopl?pory-1,3-d~h~~~~, k2 Yild of 
distilled product 54%, b.p. 45”/0.1 torr. 

Gene& priXe&re for the sy?t&sis of 2~4&aIkoxy- 
bicycfo[3.2.l~tan-S-one, 1.3 In a 250 ml 3-necked flask, 
fitted with mechanical stir&g, reflux condenser, addition 
funuel and Nz atmosphere, 76mmole of 2, and 
114 mmob ethyldiifsopropylamine in QO ml a-to&rile 
were introduced and the Fisk was immersed in an ia 
bath while 76 mmole of 3, were slowly added with vigor- 
ous stirring. The mixture was heated at 1Mp for ltibr, 
then 12Oml water was added and the mixture stirred at 
room temp for 24br. The a&a&e soln ~aOH~~ was 
extracted with ether (15 portions of 70 ml). The combined 
ether extracts were washed with water and dried with 
Na$O,. Evaporation of the filtrate give the u-u& pro. 
ductwhichwasdistiUedandinthecaseoflcandld,was 
further cbromatogmphed on silica gel tig hew/ether 
l/l as eluent. 

2,4-Dimethoxybicyc~[3.2.llocton-gonc, la, yield 40% 
of distilled product, b.p. 136-14@/18 tar. (Foumf: C, 
64.98%; H, 9,00. &I&O3 requires: C, 65,19%; H, 
8.75%). 

2,~~~b~&[3.2.1~-8~0~ lb, yield 47% 
of distilied produa, b.p. 96-100=./l torr. (Found: C, 
67,74%; H, 9,59. Clz&aO3 requires: C, 67.89%; H, 
9.50%). 

~~~~~b~c~[3.2.1] octan-ll-one, le., yield of 
distilled and chromatograpbed product 6,5%, b-p. l2@= 
130”10.25 ton. 

~lRS,2RS,4RS,5SR~-2,~~&~y~~~3.2.1]- 
o&m-&one, Sd. yield of distiIled and ~a~~ - _ 
product 2.6%; -b.p. 205-215*/0.25tonr. IR (ccl& 
1755~~‘‘. NMR &XXX& 8 7.32 (a, lOH), 4,27, 4,47, 
4.58 and 4.78 (AI3 system, 2Hn, 4.48 (K 2H). 3.6-4.3 
(broad, 2I-I), 2,4-2,9 (broad, 2H), l&2,3 (broad, 6w). 
MS 336 IM+. 0.5). 228 (MC-PhCH+OH. 51. 91 (1001. 
(Found: k, iS,&i%; H; 7,17. &I&O; &qir&: c, 
78,54%; H, 7,19%). 

&par&on of stenoisomm. w of stereoisomers 
were separated by column chromatography using 0.5% 
su~~~~Si0~ and eluting with mixtmes hexane/ether. 

2Hj, 3;28 (8,6gj, 2,58 (broad, 2Hj, 1,3-i;j (broad, 6H): 
MS 184 (M*: 71, 152 &f*-MeOH, 631, 101 (MeG- 

~H-cH=cH-~Mc, 1a0). 71 @&h-CH==K&, 
55). (Found: C, 64,18%; H, 8.91. C&,I&O, reqti: t-$ 
65. 19%; H, 8,75%). 

(lR2R4S,5S)-2,4-L)Ce~~xy~~clo[3.2.1~-8-0~ 

g&E 22 3 :5 1740 &road. cm-‘. 2HI. NMR 1.5-2.3 (CDq Cbroaci. 6 6H). 3,3-3.7 1.15 
it, J=b.S I&, bHj. MS.212-jMit, d), i&i (h+-EtoN, 

48), 129 (EtO-&I-CH~H--GEt, lOO), 101 @O- 

~H--~H=~H-~H. 41). 85 ~~~-&H--cH==~H,. 
67) (Found: C, 67.96%; ti, 9,44.‘C,,H,o, requires 6; 
67,892; H, 9,50%). 

(lRS,2RS,4RS,JSRf-2,4-Dimet~~3.2.l]oc- 
fan-8-m fr, IR (Ccl,), 175Ocm-‘. NMR (CDCl& 6 3,4- 
3*9 (tnoad, 2IB, 3.33 (s, 3H;). 3,30 (s, 3H). 2&O (broad zw), 

1.4-22 (broad, 6N). MS l&I (M+, 31,152 (M+-MeGH, 

321, 101 (MeO-&-CH==CH--OMe, lOO), 71 

&feO--&I-CH==CH,, 45). (Four& C, 65.05%; H, 
8,72. C &I 0 requires C, 65,1Q%; H, 8;75%. 

(lR~,2~~,dRS,5SR)-2;4_Diifopropoxvbicvcl 
ajan%-one, Se, IX (CC&), 1755 &i’. Ni@ (CI!M&),-S 
3,3-4,2 (broad, 4w), 2,3-2,6 (braad, 2H), l&2,2 &ma& 
6H). 1.12 (d, J= 6 Hz, 12H). MS 240 (M*, 2). 180 (M+-- 

i-PrOH. 42). 157 ((CH&CHCi-&-CH=CH- 

OCH&H& 1001, 115 ((CH3)&.HO-&--CH=CH- 

OH, 76),73 (HO-&&-CH=CH--OH, 41). (Foundz C, 
70,082; H, 10,41. C,,H&.& requiresz C, 69,%%; H, 
10*07%). 

(1~2S~4~SS~2,4-~~b~c~[3.2.1~-8- 
one,aSIR(CCl& 1755 cm-‘.NMR(CDCl&g 3,95(bFaad, 
2HL 3.71 (h, 3 = 6 Hz, 2H& 2,3-2,55 (bmad. 2@, l,S-2.2 
(broad, 6H), 1.10 (d, J = 6 I-4 12H). MS 240 (M’, 3),180 

(M’--i-ROH,41), 157 ((CH,)&H~H-CH==CH-- 

GCH(CH&, 90), 1 l5 ((CH&CH&H-CH=CH- 

OH, 100). 73 (H&H--CH==CH-GH, 65). (Found: C, 
70.02%; H, 10.23. C,,H&, requires: C, 69.96%; H, 
10,07%). 
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‘In a prelimimuy test 2.~~~~~~3.2.1~ 
has been converted in 54% yiad into ciscydopentane- 
l&dkarboxylic acid. 

21,3-Dia&oxy-1,3di&loropropanes, 3, have been pre- 
pared from 1,1,3,3-~~o~p~ by reaction with 
amixtunofPCfSBndPOCI,asdesa’bedfor~amf3b: 
T.V. I’rotopopova and A. P. Skoldinov, Zh. Gbshei. 
Khim 29, 3982-7 (1959); Chem. Abt. 54, 20869s 
1,1,3.3-Tetramctboxypropane and 1.1,3,3-tetraethoxy- 
proper= are commercial products, and the cormspond@ 
tetraisopropony- and te~~~~p~ have been 
prep=d by tramaastalifiation from 1,1.3,3-tetra- 
metboqpropaue and the corresponding . alcohol 
cataIyz.ed by P-TsOH. 

?l3e -metI&‘ is a mod&&on of the syntk& of 
bi~~4.2.l~n-3~n-9~~. W. CIark StiIL Svnthcsis 
455 (1976). - 
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