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Abstract: The enantioselective total synthesis of the antiinfective sesquiterpene (IS#S)-7.%dihydroxy- 
calamenene (4) is accomplished by a strategy which centrally utilixes the reactivity of ane-Cr(CO)3 complexes. 
In a sequence involving two successive benzylic depmtonation/alkylation steps, the chii complex 8 (> 99 96 
e.e.) is converted completely regio- and diinzoselcctively to 7 and furthu by decomplexation end ether cleavage 
to the target compound 4 in high overall yield and without loss of enantiomuic purity. 

Recently, Wuhyuono et al. reported the isolation of 7,Sdihydroxycalamenene derivatives 1 and 2 (as 

a mixture of diastemoisomers) from the plant Guurdiolu p~~typhyUul. These compounds as well as their 

hydrogenation products 3 and 4 were shown to exhibit potent anti-infective activity against a number of 

pathogens (Staphylococcus uureus, Bacillus subtillis. Klebsiellu pneumoniue and Cundidu ulbicuns). 

Structurally, the 7.8-dihydroxycalamenenes are related to the aglycones of the antiinflammatory and anti- 

infective seco-pseudopterosins* (e.g. 5) and to the antiviral and cytotoxic helioporins3 (e.g. 6). 
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In this paper we wish to describe a short, efficient and completely stereoselective total synthesis of 4 

by an approach which is centrally based on the reactivity of arene-Cr(CO), complexes4, and which should be 

appropriate also for the total synthesis of other representatives of the above mentioned compounds. 
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Our strategy is outlined in a rettosynthetic fashion in Scheme 1. The target compound 4 is liberated 

from 7 by decomplexation and deprotection. This complex now is prepared from the structurally much 

simpler complex 8 via establishing all alkyl substituents at the tetralin-skeleton by successive deprotonation/ 

alkylation steps. In doing so, the Cr(CO)3 group serves as an activating group by enhancing the acidity at the 

benzyl (and aryl) positions thus allowing alkylations under mild conditionss. Furthermore, the Cr(CO), 

fragment sterically blocks one x-face of the arene ligand (stereochemical controller) forcing all reaction 

partners to approach diastereoselectively from the opposite face. Therefore, the cis-configuration of the 

benzylic substituents is guaranteed, and the absolute stereochemical information contained in the chiral metal 

complex substructure of 8 is completely transferred to the newly generated (lasting) chirality centers. 
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Scheme 1 

The synthesis was at first elaborated employing racemic compounds6 (Scheme 2): Complex rut-8 

was prepared from 5,6-dimethoxy-1-tetone (9)7 via benzylic deoxygenation to 10 and complexation with 

1 .I eq. Cr(CC)tj under standard conditions*. Alternatively rat-8 was obtained by ionic hydrogenation9 of 

the endo-tetralol complex rac-lllo. 
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Scheme 2: a) H2, Pd-C, EtOH; b) CKO),, Bu20DHF (10~1). reflux, 48 h; c) HSiEtj, ‘I-PA, CHECKS, n., 

2 h; d) n-BuU THP, -50°C. 0.5 h, then TMSCl. 0% 1 h; e) n-BuLi, THF, HIWA, -60 + WC, 2 h, theme 

MeI. O°C 1 h; f) s-BuLi, THF, -55 + -30°C, I h, then HMPA, i-Prl, -WC, 1 h; g) TBAP, THP, n., lh; h) 

n-BuU ‘fHP. -30% 1 h, then MeI, then 12/Et20; i) BBrs. CH2c12, -40 + n., Ih. 
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To prepare for the benzylic alkylations, the acidic orrho-methoxy aryl position of rut-8 was fmt 

protected by silylation (n-BuLi~SCl). Deprotonation of rat-12 with n-BuLi in THF/HMPA followed 

by addition of methyl iodide then furnished rut-13 as a single regio- and diastereoisomerll. The second 

benzylic alkylation step was accomplished in a similar way, except that s-BuLi in THF was used to 

deprotonate rut-13. Subsequent addition of HMPA and isopropyl iodide cleanly afforded the desired 

product rut-14. again as a single diastereomer12. The concluding steps of the synthesis were performed as 

follows: Fluoride-induced desilylation, ortho-methylation (n-BuLi/MeJ) and oxidative decomplexation with 

iodine furnished rue-16 (viu rut-7). which was finally converted to rue-4 by BBr3-cleavage’3 of the 

methyl ether groups. The transformation of rat-8 to rat-4 was thus achieved in only six steps with 62 8 

overall yieldt4. 

The synthetic route elaborated in the racemic series was then applied to the preparation of the optically 

active compounds. For this purpose, the non-racemic endo-alcohol complex 11 was prepared from the 

ketone 9 via enantioselective, oxazaborolidin-catalyzed borane reductiont5.tu followed by diastereoselective 

complexationlu (Scheme 3). While the enantioselectivity of the reduction step was not complete, a single 

recrystallization of 17 provided an almost enantiomerically pure material (2 99 % e.e.)16. The conversion of 

11 to the target compound 4 (using the conditions given in Scheme 2) proceeded without loss of 

enantiomeric purity as it was proven at the stage of 1617*‘*. 
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Scheme 3: a) CBS-reduction10*15: 0.2 eq. D-proline derived oxazaborolidine, addition of 0.6 eq. BHs-MeaS 

over 5 h, THF. 25 “C. (93 96); b) recryst. @tOAcihexane) (70 96); c) 1.1 .eq. Cr(CO),. cat. THF, Bu.@eptane 

(1:l). reflux. 27 h (74%); 

Having thus demonstrated the usefulness of complex 8 as a chiral synthetic building block, we are 

now going to synthesize other target compounds by a related approachtg. 
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