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Abstracts: (R)-l-(2-oxocyclopentyliden)-2-alkanols (lr-a and 1r-b) and the (S)-tbrms, ls-a and 1s-b, were 

enantiomerically synthesized from (R)-2-[(R)-O-MEMmandelyloxy]alkanals (Sr-~ and St-b) and the (S)- 

alkanals, 6s-a and 6s-b. The (R)-isomers ( l r -a  and 1r-b) showed bio-antimutagenic acitivity against UV- 

induced Escherichia coil WP2 B/r ['rp. © 1997, Elsevier Science Ltd. All rights reservcd. 

The activity which suppresses the mutation frequency of the DNA-harmed cells such as UV-induced 

Escherlchta colt WP2 B/r 7;,p was emphasized by T. Kada et al as the bio-antimutagenicity ta), and the y- 

oxygenated ot,13-unsaturated carbonyls were known as the exceptionally active bio-antimutagen 3a'~t, while they 

also showed the mutagenic, cytotoxic and bactericidal activity like (S)-(+)-4-hydroxynonana161. The 

relationships between bio- antimutagenic activity and the absolute configuration of the oxygenated y-carbon 

has not been reported. We have synthesized racemic 1-(2-oxocyclopentyliden)-2-alkanols 1; by aldol 

reaction of cyclopentanone enolate ( l )  with 2-bromoalkanals 3, and successive treatment of the aldol products 

4 with sodium acetate s). Since the octanol-derivative l a  showed the bio-antimutagenic activity [AD.~ (the 

half inhibition-dose of mutation frequency of UV-induced IL colt WP2 B/r ??p] 79 ~tg/ml) s), and the decanol- 

derivative lb ,  considerable activity (AD~=6.7 p,g/ml) s), we planned to synthesize the optically active l a  and 

lb.  In this paper, we describe the enantiomeric synthesis of (R)-l-(2-oxocyclopentyliden)-2-octanol (I t-a)  

and the decanol-derivative l r -a  and their (S)-forms, l s 4  and 1s-a, and their bio-antimutagenic activity 

against UV-induced E. colt WP2 B/r ??p'. 

2-Bromooctanal 3a ( 1 equimol) was reacted with the preheated suspension (55°C for 1.5 hr in 

DMF+HMPA-3:2) of sodium (R)-O-MEMmandelate (S, I. I equimol) at 55°C for 1 hr in N2 atmosphere to give 

the mixture of the diastereoisomers of(l¢)-2-[(R)-O-MEMmandelyloxy]octanal (6r-a) and the (S)-form 6s-a in 
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2 3 4 R=C4H9-C11H23 

a, -78°C for 30 rain in THF. b, AcONa in DMF+HMPA(3:2) at 60°C for 6 hr. 

O 

1 R=C4H9-CllH23 

O O 

Br OMEM ~ O ~ ' '  - ~ C 6 H 5  + J .  - ~  ° _ _  C6H5 

R ' ~ C H O  C6H5~ R" COONa R ~  CHO OMEM + A OMEM 
R s CHO 

3a R=C_~H13 5 [e~]o =-72.8° 6r-a R=C6H13[o~]o=-19.8 ° 6s-a R=C6H13[cc]o=-57.7 ° 
3b R=CsH17 (c=0.9, H20) (c=1.0, EtOH) (c=0.59, EtOH) 

6r-b R=CsH17[(Z]D =-15.3° 6s-b R=CsH17HD=-61.7 ° 
(c=0.60, EtOH) (c=0.60, EtOH) 

C, Addition of 3 to the suspension of the sodium salt (5) preheated at 55°C for 1 5 hr, in DMF+ HMPA (3:2), 
and stirring for 1 hr. d, Silica gel flash column (Hexane+EtOAc=3:l, and 2:1) 

e OH g OH OH OH e ' g 

7r R=H [~.]D=+13.1 ° 10S [aiD=+10.3 ° 10r [c~]D=-10.6 ° (f7S R=H [~1D=-13.5 ° / 
f ~. (c=0.74, EtOH) (c=0.23, EtOH) (c=0.31,EtOH) 

k 
9r R=Ts 98% ee 97% ee 9s R=Ts 

e, LiAII--14fTHF. f, TsCI/pyridine. (S)-2-octanol [~b=+10.5 ° (c=0.20, EtOH); (R)-2-octanol [(Z]D=-10.9 ° 
g, LiAIH4/THF (C=0.40, EtOH) 

O OH O 

~ R  OMEM 
R R 

a h , i  
+ 6r-a/6r-b ~ O C~---C6H5 

u '" 
11r-a lr-a R=C6H13 [(~]D=-20.5 ° 

(c=0.51, EtOH), 90% ee 

11r-b R=C8H17 l r -b  R=CsH17 [~]o=-19.3 ° 
(c=0.88, EtOH), 89% ee 
by NMR anat. 

0 OH 0 

.OMEM h, L 
+ e. e.-b a _ _ .  I I - 

k . /  

11s-a R=C6H13 ls-a R=C6H13 [C~]D=+20.6 ° 
(C=0.49, EtOH), 89% ee 

11s-b R=CsH17 ls-b R=C_.~H17 [a]D=+20.7 ° 

h, AcONa at 70°C for 24 hr in DMF+HMPA(3:2) i, TLC separation 
(hexane:EtOAc=3:l, 4 developments) 

(c=1.76, EtOH), 94% ee 
by NMR anal. 
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99% yield, which was separated into optically active 6r-a (35% yield) and 6s-a (47% yield) using a flash 

column (silica gel, hexane:EtOAc=3:1 and then 2:1 )7j~ Their optical purity was determined as follows. 

The aldehyde 6r-a was transformed into (R)-octane-1,2-diol (?r, quantitative yield) by LiAIH4 reduction in 

addition with (R)-2-O-MEM-2-phenylethane-1,2-diol (8), successively to (R)-l-tosylate 9r, 56% yield) by 

tosylation and finally to (S)-2-octanol (lOs, 93% yield, 98% ee, Scheme) by LiAIH4 reduction. The (S)- 

aldehyde 6s-a was similarly transformed to (S)-octane-1,2-diol (7s, quantitative yield), to (S)-1-tosylate 9s 

(56% yield), and finally to (R)-2-octanol (10r, 95% yield, 97%ee, Scheme). The configuration at C~ of each 

aldehyde, 6r-a and 6s-a, could also be determined. (R)-2-[(R)-O-MEM-mandelyloxy]decanal (6r-b~ 32°0 

yield) and the (5~)-form (6s-b, 34% yield) were prepared by similar substitution reaction 9~. 

(R)-2-[(R)-O-MEMmandelyloxy]octanal (6r-a) and the (S)-form 6s-a were, respectively, reacted with 

cyclopentanone enolate (2, prepared from cyclopentanone and LDA at -78°C for 30 rain in THF) at -78°C for 

30 min in THF to give each aldol product 8':°~(11r-a, 93% yield by NMR analysis, and 11s-a, 93% yield by 

NMR analysis). Each aldol product, 1 lr-a and 11s-a, was treated with AcONa in the mixed solvent of DMF 

and HMPA (3:2) at 65-70°C for 24 hr in N2 atmospher, and successively purified with silica gel TLC 

(hexane:EtOAc~3: l, 4 developments), to afford (R)- l-(2-oxocyclopentyliden)-2-octanol (1r-a, [Ct]D=-20.5" 

(C=0.51, EtOH)) in 53% yield, and the (S)-octanol-derivative ls-a ([Ct]D:÷20.6 ° (C=0.49, EtOH)) in 53°/6 

yield TM. By the similar aldol reaction of 6r-b and 6s-b with cyclopentanone (93% and 94% yield by NMR 

analysis), and the successive elimination reaction and purification described above, lr-b (44% yield, [Ct]D 

-19.3 ° (C-0.88, EtOH)) and the ls-b (51% yield, [Ct]D--+20.7 ° (c-1.76, EtOH)) were synthesized. Optically 

active enones, l r  and ls ,  were identified with the racemic authentic samples "~1 on the NMR spectra TM. The 

optical purity of each enone, l r  and l s ,  was determined on the NMR spectra of their MTPA-esters TM, and 

found to be 1r-a, 90% ee; ls-,, ,  89% ee; 1r-b, 89% ee and 1s-b, 94% ee TM. 

lr-a and lr-b showed the bio-antimutagenic activity against UV-induced/~. ctdt WP2 B/r/rp(ADso=50 

lag/ml and 4.5 p,g/ml, respectively), and did not show the microbicidal activity in the dose of 120 ~g/ml, while 

both (S)-forms, ls-a and 1s-b, showed neither bio-antimutagenic nor microbicidal activity in the dose of 

150 lag/ml. 
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