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Abstract: 4-Hydroxycyclouctanone 
bicyclic tauton~rs; the corresponding 

4-aminocyclooctano nes and -act-2-enones 
position of quilibrium varies with substitution 

alkaloid physopuuvine bicyclic amh~alcohol 

existence of a tautomeric equilibrium 

recently, investigation 

skeleton exist entimly iu 

the foim.z In this paper, we report the observation 

measured by din% NMR methods for 

kminocyclooctanones 

(1) (2) n=l (3) n=l 

[Y&T% (4) n=2 (5) n=2 

The synthetic approach to these compounds was based on the addition of singlet oxygen to 

cycloucta-1.3-diene to yield (6)? (Scheme 1) 

Reduction of (6) with diimide followed by treatment with triethylamine gave 4-hydroxycyclm, 

fonntrly considcnd to be the monocycle (7): which can be seen by high Esolution NMR to be the 

minor tautomer in equilibrium with 69% of the bicyclic form (Q9 
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Tnxtment of (6) with triethylamine gave the unsaturated analogue (10) which had formerly been thought 

to be formed imversibly from (9p4 but which in fact shows signals in the ‘v NMR spectmm 

uxxpmding to the pmsence of cu. 5% of the monocyclic mum (9) at equilibrium.1o The 

hydmxy-kemtal equilibrium is finely balanced but the gmater prefuence for the bicyclic (10) 

on i=Wration of the shorter carbon-carbon double bond into the ring system is, perhaps, surprising. 

Treatment of (7) * (8) with tosyl chloride/pykline led slowly to preferential production of the 

secondary tosylate (11). Conversion into the azide followed by hydrogenation gave the 

aminGketone/~ alcohol mixture (12) * (13). Interconversion was relatively slow on the NMR time 

scale at ambient temperatunz as shown by broad ‘H and 13C NMR signals but the two tautomers were 

discernible at lower temperatunzs as indicated in Scheme 2. The ratio was tempemturedependent as 

demonstrated by VT NMR and also by VT IR measmements which showed a gradual duction in the 

intensity of the carbonyl signal at 1695 cm-l as the temperahue of a solution in CH&l~ was lowered. 
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I scheme 2 :; 

0 (i) TsCl/pyridine; 90% 

(14) (iii) H@dUMeO~ MI% 

NH 

(ii) NaN$Dh@ 65% 
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An attempt to follow a similar approach to prepare the unsaturated analogues was thwarted by difficulties 

with the reduction of the unstable unsaturated azid&etone (14). An hmativc approach to the 

N-benzyl compounds is summa&d in Scheme 3. 

(Is) 1 (iii). (iv) 

p;%Q& 
6ai32 kc 

$ 0 58 eJ$ : 42 -55“C 

(19) 7o : 3a -30T (ZO) (17) (18) 

Scheme 3 

(9 n-BAVI’HFD’C 00 MEh4 chloride (65% overall) 

(iii) LMH&IIF; 85% (iv) TFA/CH&/WX! - RT; 86% 

Tmatment of the unsaturated amid&etone (l!Q6 with base gave the anion(s) which rc8ctcd with MJZM 

chloride to yield the protected bicyclic ami&alcohol (16). The tautomeric mixtum (17) * (18)” was 

obtained by reduction of the benzoyl group followed by depmtection with acid.* The satmated analogues 

(19)~(20)‘*wemobtainedinasimilarmanner starting from the samrated amid+ketone.’ 

The taum equilibrium for the primary amino-ketone (12) favours the azabicyck (13); the situation 

is reversed in the case of the secondary amino-ketone (19) which is now pmkrred over the bicyclic (20) 

[c.f. physoperuvine, which has been e&mated’ to exist almost entirely as the bkyclic tautomer (988)l. 

Some pmliminary studies of the variation witb temperatme ate shown in the schems but solvent effects 

have not yet been investigated. Inaqomdon of a double bond into the amino-ketone system in (17) 

disturbs the balance marginally towards the bicyclic tautomer (18) (42% at 218 K compa~I with 34% of 

(20) at 223 K) but the effect hem is less pmnounced than for the hydmxy-ketones. The nsults to date 

suggest the operation of a delicate balance of saucturai and environmental factors and do not allow for 

easy rationalisation at present. 

We thank the SERC for a studentship to C.S. and the SERC Mass Specfmme~ service at Swansea for 

high-resolution mass spectra. 
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The O-methyl derivative of (8) was also formed as a major product when methanol was used as 
solvent. 

The unsamtated amide-ketone (U) was pupated from the tialcohol [see pxeced@ paper. 
compound (7)] by tmatment with B&in04 in CH$& (80% yield). 

The satmated analogue of (15) was obtained by Jones oxidatiou of the amide-alcohol 1s~~ 
preceding paper, compound (g) and Scheme 31. 

Attempted deprotection using titanium tetrachloride led, 
unexpectedly, to formation of the rwranged bicyclic 
amine (21). This structure followed Tom a full NMR 
spectroscapic analysis which will be reported later. 

CH*Ph 

Q 

I N 

0 (21) 
8elected spectroscopic data. 

9. 

10. 

11. 

12. 

The signals shown in italics for each tautomeric pair actually oreslrppad to give complex 
multiplets; they are quoted separately for masons of clarity. 

‘H NMR (300 MHz, CDCl ,300 K): (7) 8 1.3-2.6 (complex, 12H). 3.2 (br.8, OH). 3.83 (dddd J - 
8.4, 4.8, 4.8, 4.5 Hz, lh); (8) 8 1.3-2.6 (complex lW), 4.52 (dddd J = 8.4. 6.9, -2. -2 Hz, 
1H). 32 (brs, OH). 13C NMR (75 MHz CD& 3W K): (7) 6 21.9(t), 28.7(t), 30.5(t), 33.6(t), 
;9.&4O.2(0, 70.7(d), 217.0(s); (8) 8 23.30). 23.8(t). 31.2(t), 36.4(t), 37.1(t). 41.7(t), 76.0(d), 

. . 

‘H NMR (300 MHz, CDQ , 300 K): (9) 8 2.4-1.7 (tn. 6H), 2.53 (vbr.dd J = 13.2, 6.3 Hz, lH), 
2.74 (ddd J = 13.2, 11.8,6.aHz, lH), 3.97 (br.s, OH), 5.20 (vbr.m, lH), 6.03 (ddd J = 12.7, 1.9, 
1.9 Hx, lH), 6.38 (dd J = 12.7.5.5 Hz, 1H); (10) 8 1.4-1.7 (m, 5H). 1.85-2.02 (m, 3H), 4.26p. 
OH). 4.% (dd J = 6.3, 1.2 Hz, 1H). 5.78 (dd J = 5.8, 1.2 Hz, 1H). 5.% (dd J= 5.8, 1.9 Ha). 1 C 
NMR (75 MHz, CDCl ): (9) 8 22.2(t), 23.0(t). 33.6(t), 42.1(t), 69.2(d). 131.5(d), 148.8(d), 
202.0(s); (10) 8 23.1(t), 273.7(t). 33.4(t), 39.3(t). 81.3(d), 111.5(s). 132.7(d), 133.8(d). 

‘H NMR (300 MI-Ix, CDQ): (17) 8 12-2.1 (complex, 6H), 2.53 (m, 1H). 278 (m, 1I-l). 3.72.3.90 
(AB J = 12.7 Hz, 2H), 4.23 (m, lH), 6.25 (br.d J = 12.4 Hz, lH), 6.40 (br.dd J= 124.6.2 Hz, l@, 
73-7.7 (m, 5H); (18) 6 12-2.1 (complex, 8H), 3.80 (br. lH), 4.12, (AB J = 14.6Hz. 2H), 5.93 (s, 
2H), 72-7.7 (m, 5H). 13C! NMR (75 Mwz, CDCI ): (17) 8 22.7(t), 22.8(t). 31.1(t), 42.1(t), 52.1(t). 
55.3(d), 127.2(d), 128.3(d), 128.5(d), 134.8(d), 138.8(s), 149.9(d), 203.3(s); (18) g 21.4(t), 23.00). 
28.7(t), 36.30). 45.7(t), 60.1(d), 94.7(s), 126.4(d), 127.9(d), 128.1(d), 133.2(d). 137.4(d), 140.6(s). 
m/z talc. for c@t$JOz 229.1467; found: 229.147. 

‘H NMR (300 MHZ, CDCl,, 233 K): (19) 8 12-25 (complex, 12H), 2.73 (br.m, lH), 3.76 (AB J 
= 13.4 Hz, 2H), 72-7.5 (m. 
14.2 Hz, 2H), 72-75 (m, SH). 1 

; 
5X 

(24) 6 12-25 (complex, 12H), 3.31 (br.m, 1H). 4.03 (Al3 J = 
NMR (75 MHz, CDCI ,233 K): (19) 8 22.7(t), Xl(t). 28.5(t), 

30.1(t), 40.0(t), 40.7(t), 51.0(t), 56.1(d), 126.9(d), 128.$d). 128.4(d). 139,8(s), 218.6(s); (20) 8 
22&t), 23.5(t), 26.0(t), 32.0(t), 38.2(t), 40.9(t), 45.7(t) 54.2(d), 92.2(s), 126.4(d), 127.8(d), 
128.1(d), 140.8. m/z talc. for CI$-IzINO: 231.1623; found: 231.162. 
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