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Abstract: The carbocyclic analogue of @-KDO has been synthesized from (-)-quinic 
acid. 

Kecent structural studies (1,2) on the 3-deoxy-D-manno-2-octulosonic acid (KDO) region 

of gram-negative bacterial lipopolysaccharide (LPS) have indicated that the KDO resi- 

dues are present as a-glycosides, which suggests that it may be the 8-anomer of KDO 2 - 

which is being utilized by the bacterial enzymes involved in LPS biosynthesis. There- 

fore, we have synthesized a carbocyclic substrate analogue of 8-KDO in order to inves- 

tigate its effect on LPS biosynthesis. 

Natural (-)-quinic acid, 1, was chosen as a starting material, because its functiona- 

lity is obviously suitable for synthetic manipulation to give the required pseudo 

sugar, 3. - 

1 E x=0 
3; X=CHz 

Thus, (-)-quinic acid was converted to the lactone derivative 4 in 85 % yield accord- 

ing to a literature method (3). Methanolysis (NaOMe, MeOH) of 4 gave methyl ester 5 

{m.p. 59-60°C, [a]60 -30.40 (c 1 EtOH} which was oxidized (CrOi l 2 pyridine, CH,Cy?, 

15 min, 25OC) to give ketone 2 {m.p. 70-l°C, [a]io -5.2O (c 1 EtOH)} in 65 % yield 

from 4. A short (15 min.) reaction time in the oxidation step was found necessary in - 
order to obtain a good yield of 6 and also minimize formation of the elimination 

product 1 {m.p. 96-97O, [a]60 -50.5O (c 1 EtOHI, M+ m/z 244}. -- 
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The transformation of aldehyde 11 or 12 to 14 was next considered. Inspection of mo- --- 

dels of 11 and 12 strongly suggested that hydroboration of the olefinic bond would - - 
take place from the exo face and 12 would thus give rise to the desired derivative of - 

14. A one step reduction-hydroboration with BH,. THF would be expected (5) to give - 
elimination-rehydroboration of the intermediate borane-borate ester with reduction of 

both olefin and aldehyde as a net result, whereas substituted boranes (eg. 9-BBN) 

would be too unreactive to hydroborate this relatively hindered olefin. To avoid these 

complications a mixed borane procedure was applied. First aldehyde 12 was reduced - 

with 9-BBN (THF, OOC) to give borinate ester 13, which was then directly subjected to 

hydroboration by BH, l THF (-30°C - 10°Cl and oxidation (H,O,, NaOAc, +35OC). Work-up 

and chromatography on silica gel gave an impure product, which was deprotected (py- 

ridine l e-TsOH, EtOH, + 55OC) (61 and chromatographed on silica gel to give pure 14 

as an oil in 6 % yield from 12. - 

12 - 

OH - HO 

In order to establish the structure of 14 its 400 MHz IH-nmr-spectrum was analysed 

(Table). The vicinal couplings of the ring protons clearly showed that 14 has a 4C,- 
- 

conformation and that the side-chain is in the equatorial position (R-stereochemistry 

at C-31. Furthermore the coupling constants are in good agreement with those calcula- 

ted for 14 in a 4Cl-conformation (see Table). - 
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IH-nmr data for 14 

H Shift (ppm) Couplings (Hz) Calculated 35 couplings (7) 

2a 1.52 13 13 13.9 

2e 1.90 13 4 2.5 4.4 

3 1.67 13 8.5 4 2.5 4.4 13.9 2.6 

4 4.08 - 

5 3.76 12.5 5 3.5 13.3 5.1 3.1 

6a 1.77 12.5 12.5 13.3 

6e 2.19 12.5 5 5 

Since the configuration at C-7 was impossible to deduce from spectroscopic data, 14 - 
was converted (ethoxycyclohexene, E-TsOH, OMF) to its dicyclohexylidene derivative 15 

which could be crystallized from light petroleum {m.p. 95-7OC, [oL]~'J -10.50 (c 0.4- 

CHCl,}. E was subjected to X-ray crystallography, which established the desired S- 

configuration at C-7. 

OH 

Ester 14 was hydrolyzed and converted to the amorphorus ammonium salt 16 (aq. NaOH, - - 

then IR-120 NH,+) in quantitative yield. 

Screening for potential inhibition of LPS-biosynthesis showed the carbocyclic 8-KDO 

analogue 16 to have only moderate inhibitory properties. - 
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