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Absolute configuration and anti-hypercholesterolemic activity 
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The biologically inactive (+)-enantiomer of 4-(2,6-dimethylheptyl)benz0ic acid was 
convened into the known (R)-3,7-dimethyloctanol with ee _> 96% by ozonolysis followed by a 
two-step reduction of the ozonide. This confirmed the R configuration of the starting acid, the 
S configuration of its biologically active levorotatory antipode, and the absolute configurations 
assigned to their synthetic precursors. 
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Racemic 4- (2 ,6-d imethylhepty l )benzoic  acid 
(1__.)-!) efficiently inhibits in vivo the accumulation of 
excess cholesterol in the blood of ratst; in experiments 
in vitro, it suppresses the accumulation of cholesterol in 
the culture of sclerotized human aortic cells, z Biomedi- 
cal properties of  the enantiomers of this acid, (5")- 1 and 
(R)-I, have not been studied previously because both 
compounds were unknown. 

Recently, 3 both enantiomers of acid I were prepared 
from c~,[3-enal 2 z via a stereodivergent route involving 
enzymatic kinetic resolution of racemic alcohol ("-_)-3 
or its acetate (+) -3a  as well as their chromiumtricarbonyl 
complexes using porcine pancreatic lipase (PPL) to give 
dextrorotatory ( (+)-3)  and levorotatory (( - ) -3)  chiral 
building blocks. 4,5 Alcohol ( - ) - 3  was also isolated upon 
the reduction of  its allylic congener prepared from the 
corresponding enal 2 with Saccharomyces cerevisiae yeast 
(Scheme 1). '~ The configuration of alcohol ( - ) - 3  was 
tentatively assigned the S-configuration because of the 
known S-selectivity of biohydrogenation of C=C bonds 
in allylic alcohols of this type with S. Cerevisiae 6 cul- 
tures; the assignment was also confirmed by the direc- 
tion of the Eu(fod)3-induced shifts of the signals of the 
MeO and CF  3 groups in the tH and I'~F NMR spectra 
of diastereomeric MTPA esters prepared from alcohol 
( - ) - 3  and ~R)- and (S)-Mosher acids. 4 Correspond- 
ingly, R configuration was attributed to alcohol (+)-3, 4 
and the R and S configurations were ascribed to acids 
(+)-I  and ( - ) - 1 .  respectively, relying on the routes of 
their synthesis. 3 

The arguments supporting the S configuration of 
alcohol ( - ) - 3  were nevertheless conjectural. So, for 
reliabte assignment of all configurations, it was neces- 
sary to make direct stereochemical correlation of one of 

the above chiral compounds with a compound with 
firmly established absolute configuration. The solution 
of this problem and evaluation of the biological potency 
of acids (+)-1 and ( - ) - 1  constitute the subject of this 
communication. 

The anti-hypercholesterolemic act ivi ty of acids 
(+)-1 and (-)-1 was estimated from their effect on the 
content of total cholesterol in human aortic cells culti- 
vated in vitro from the adipose layer.* Acid ( - ) -1  in 
concentrations of 10-4--10 -5 tool L - t  produced a statis- 
tically significant cholesterol level; in the case of (+) - I ,  
the results were almost indistinguishable from the control. 

The biologically inactive acid (+)-1 was subjected to 
ozonization at 18--20~ in AcOH up to complete 
conversion. The reductive decomposition of the ozonide 
with zinc dust in moist Et20 yielded 3,7-dimethyloctanal 
4, which was isolated from the reaction mixture and 
identified by comparison (TLC) with an authentic 8 
sample of 4. Without further purification, the resulting 
aldehyde was treated with NaBH 4 in MeOH at 0 ~ to 
give individual (R)-3,7-dimethyloctanol (5) with [otlt~ 2~ 
+5.9 ~ (MeOH) in 52% overall yield (based on (+)-1). 
Since a specimen of 5 with ee = 100% displays [r 2~ +6. I ~ 
(MeOH) 8 and its enantiomer with ee = 100% is character- 
ized by [~t]D2~ -6.1 ~ (MeOH), 9 tile alcohol 5 prepared from 
acid (+)-I should have ee > 96% (Scheme 2). 

* The authors are grateful to V. V. Terror and A. N. Orekhov 
(Institute of Experimental Cardiology, The Cardiology Scien- 
tific Center of the Russian Academy of Medical Sciences, 
Moscow), who perfbrmed the bioassays according to a previ- 
ously reported procedure. 7 Detailed description of the experi- 
ments and the results obtained including the relative activity of 
(+)-I, (-)-1, and (.+_)-1 in these bioassays are to be presented 
in a separate joint publication. 
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Thus,  the resu l t s  o f  direct  s t e r eochemica l  corre la t ion 
con f i rm  bo th  the  R-conf igura t ion  ass igned previously to 
ac id  ( + ) - I  and  h igh  e n a n t i o m e r i c  pur i ty  of  acid (+) -1 .  

Scheme 2 

a ~ O IP ( ~)-1 (68%) (77%) 
4 

~ O H  /:7 
5 (ee z 96%) 

Reagents and conditions: a. I) O3/AcOH, 20 ~ 
2) Zn--HzO/AcOH--Et20, 0 ~ b. N a B H J M e O H ,  0 ~ 

Hence .  the  b io logica l ly  ac t ive  acid ( - ) - i  actually 
has  S c o n f i g u r a t i o n ,  as was a s s u m e d  p rev ious ly )  This 
also conf i rms  the  val idi ty  of  the p rev ious  ass ignment  4 o f  
R-conf igu ra t ion  to  a lcohol  ( + ) - 3  and  the "abnormal"  
R - e n a n t i o s e l e c t i v i t y  o f  PPL in the  enzymat ic  acylat ion 
o f  a lcohol  ( + ) - 3  3 an d  enzymat i c  hydrolysis of  its ac-  
e ta te  ( + ) - 3 a .  4 

Experimental 

IH and 13C NMR spectra were recorded in CDCI] on a 
Bruker "WM-250 instrument. The [~X]D values were measured 
using a JASCO DIP 360 polarimeter. Column chromatography 
was carried out on Woelm silica gel (32- -63  ram); 
TL.C analyses were performed on Silufol '~ plates with a fixed 
SiO 2 layer. Acid (+)-!  with m.p. 76.5--77 ~ (from MeOH--  
H20) and [rq D +2.3 ~ (c 1.0, CHCI 3) was prepared by a method 
described previously. 3 Ozone was generated from 0 2 using a 
h igh-frequency flow-type ozonizing setup l~ ( f requency 
3000 Hz, voltage 8 kV, maximum flow rate o f O  2 30 L h -~, the 
concentration of O3 in the mixture was 5% (v/v)). 

Ozgnolysis of acid (+ ) - ! .  A solution of 'acid (+)-1 (50 rag, 
0.201 retool) in glacial AeOH (I mL) was placed in a flask 
equipped with a capillary for the inlet o f  the gas mixture and a 
reflux condenser; the outlet of the condenser was connected to 
two successive traps containing I mL of  glacial AcOH each. A 
mixture of ozone with oxygen was passed through the solution 
(5 : 95. v/v, flow rate 5 L h-I).  After I h, the original substrate 
completely disappeared from the reaction mixture (TLC data. 
hexane--AcOEt, 2 : I ). The content of two traps was added to 
the reaction mixture cooled to 0 ~ then a double volume of 
Et20, two drops of distilled water, and zinc dust on the tip of a 
spatula were added successively. The mixture was vigorously 
stirred at 0 =C for 5 rain. The alternating addition of water and 
Zn dust was continued tmtil the evolution of H 2 bubbles 
became visible. When testing of the reaction mixture for oxi- 
dants (iodide--starch paper) gave a negative result, the mixture 
was diluted with water (2 mL), the organic layer was separated, 
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and the aqueous phase was extracted with Et~O (4x3 mL). The 
combined organic extract was washed with water (4x2 mL), 
aqueous Na2CO~ (3x2 mL), and again with water, dried 
(,,N~|2SO4), and concentrated at 35--40 '~C in a vacuum of a 
water aspirator to give 21.5 mg (68%) of  chromatographically 
homogeneous (R)-3,7-dimethyloctanal 4 with R t- 0.53 ( h e y  
ane--AcOEt, 5 : 1): tbr an authentic 8 levorotatory sample of 4, 
Rf = 0.53 in the same system. 

(R)-3,7-Dimethyloctanol  (5). Solid NaBH4 (2.5 rag, 
0.07 retool) was added to a cooled (0 ~ solution of aldehyde 4 
from the previous step (21 rag, 0.134 mmot) in anhydrous 
MeOH (I m/) .  The reaction mixture was stirred for I h at 
20 ~ methanol was evaporated at a reduced pressure at 
35--40~ (bath). and the residue was diluted with water 
(0.2 mL). The reaction product was extracted with ether 
(3:'~0.2 mL), and the extract was dried (Na2SO 4) and concen- 
trated at 35--40 ~'C (bath) and 75 Tort. The residue was 
chromatographed on a column using gradient elation, pen- 
tane--Et~O (0~3% ErgO). This gave 16 mg (77%) of alcohol 5 
with R r ().44 (bexane--AcOEt, 5 : l), nD ~~ 1.4355. and [etlD2~ 
+5.9 ~ (c 1.0. MeOH). According to IR and IH NMR spectra, 
this product was identical to the sample prepared previously ~ 
(cf Ref. 8: lcqr~ -'~ 4-6.1 ~ (c 1.0. MeOH)). 

Th i s  work  was  s u p p o r t e d  by the  Russ ian  
Founda t ion  for Basic Research (Pro jec t  No. 99-03-  
32992) and by the  INTAS In terna t ional  Program (Gran t  
96- 1109). 
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