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Abrbact: The enaatiosekotive total synthesis of compound 14, an ~alogue of dihydro-helioporin B and 
dihydrc+pahpaah G, b accomplished by a suategy which centrally -lies on the ractivity of arene-Cr(C0)3 
complexes. T&e cbhnl synthetic building block 6 (> 97 96 a.~.) is converted in 12 steps regio- and diastuw- 
selectively into complex 12. from which 14 is obtained by decomplexadon and methylation. Key steps of the 
syntbesiiaretwo suaxsive regio- and -1axive bauylic de@conamMkyletion mactions. 

Recently, Tanaka et al. reported on the isolation of the helioporins, a group of bioactive diterpcnes 

from the blue coral Heliopora coerulea. 1 One of these compounds, the cytotoxic helioporin B (l), is 

structurally closely related to pseudopterosin G (2). an antiinflammatory active compound isolated from an 

otheroctacoral,thegorgonian Pseudopterogorgia elisabethae? 

Me 
2 

In this paper we wish to disclose a synthetic strategy which opens up an efficient and completely 

stemoselective total synthesis of substituted hydrophenalenes related to the above-mentioned compounds3. 

Our approach is centrally based on the reactivity of a~ene-Cr(CO)~ complexes.4 As a unique feature, almost 

ihe complete synthesis is carried out at the compkxed ligand. The absolute stcrcochcmical information is 

brought into the synthetic route by means of a chiral rc-complex of an achiral atone ligand. 
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Our retrosyathetic aaslysis is shown in Scheme 1: Following a technique worked out with the aid of 

model compounds,5 pre-target molecules of type 3 derive from substituted tetralin complexes of type 4, 

which in turn should be accessible from the structurally much simpler complex 5 via establishing the two 

beazylic substitueats at the tetralia skeleton by successive deprotons.tioaMkylation steps.6 The Cr(CO), 

group thereby serves ss an activating group by enhancing the acidity at the benxylic positions7 and 

fiuthermore sets ss a stereodimcting group by blocking one r-face of the sane ligsnd. Therefore, the exa- 

configuration of the two beaxylic substituents of 4 is gusraateed. 
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The actual synthesis (Scheme 2)* starts with the nonracemic l-tetralone-Cr(CO)3 derivative 69 which 

is obtaiaed in ca. 60 % overall yield sad with high ensatiomeric purity10 from 6,7&nethoxy- 1-tetrslone via 

disstereoselective complexatioa of the temporarily chirally modified ligands. This chiral synthetic building 

block is then converted to the dihydroaaphthaleae derivative 7 by a-methylatioa, reduction, sad dehydration. 

Rh-catalyxed hydrogenation of 7 (from the face opposite to the metal) completely diastereoselectively gives 

the endo-complex 5. to After protecting the two more acidic aryl positions by silylation using a one-pot 

procedure*l, beaxylic deprctonation of the bis-silylated complex 8 is achieved with n-BuLi at 0 “C. 

Treatment of the lithiated intermediate with isobutyl iodide then furnishes tire slkylsted product 9t2 as a pure 

regio- and diastereoisomerts. The introduction of the second benxylic sidechsin is accomplished by a 

lithiationMichae1 addition14 sequence employing methyl-a-trimethylsilyl-acxylatet 5. After fluorideinduced 

desilylatioa, the ester 1016 is obtained as a single diastereomer. 

The concluding steps of the synthesis are performed employing prooedutes worked out in the model 

seriess. Hydrolysis of the ester function and Friedel-Crafts-type cyclixation of the resulting carboxylic acid 

furnished the tricyclic complex 1117. The beazylic methyl substituent is disstereoselectively introduced 

according to Uemura18 by boranete xeductio n of the ketone, acetylation. aad treatment of the resulting endo- 

acetate with trimethylalumiaum. This way, the exe-methylated product 12 is obtained, from which the free 

ligsnd 1319 is libemted by oxidstive decomplexstion. Thus, the trsasformatioa of 6 to 13 is achieved in 12 

steps with 10% overall yield. 

As prelitniaary experiments have shown, the final arethylatioa of 13 to 1420 is possible under the 

conditions given in Scheme 2 - albeit significant amouats of the mono-Odemethylsted (phenolic) byproducts 

were obtained. 

In conclusion, we have demonstrated that the chemistry of srene-Cr(CO), complexes opens up a new 

powerful (and potentially flexibel) strategy for the stereoselective total synthesis of substituted hydrophena- 

leaes - with the complex 6 ss chital synthetic buiMiag block. 
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fkIaeme 2: a) (TMS)2N-Li. THF. -78 OC. 15 min. then MeI, HIbUT, rt.. 2.5 h: b) N&W+ MeOHICH2Cl2, R, 1 h; c) 3 % 

pTsOH on Si%. C6H6, rt, 4 h: d) 5 bar Hi, cat Rh/Al2O3. AcOEWACOH (50:1), R.. 30 h; C) lithium-2,2,6.6-tctramuhyl- 

pip&ii&, TMSCl, THF, - 40 “C + rt.. 1 h: r) n-BuLi. TIUV HMfT (25 : 1). -50 “c -_) 0 “c. 3 h, then I-CH2-CHMc2, 

TEE, -30 OC + 0 “C. 2 h: S) n-B&i. THWHMPT (20~1). -55 “c + 0 “c. 2 h, then CH2=C(TMS)CO2Me, -75 “C + 0 Y!, 

30 min. then 2 N HCI. 0 “C, 5 min. then TBAF, THP, rL 15 h; h) NaOH, MeOHiH~O, h. 20 h; i) WA, rt.. 3 h, 70 “C. 

3h; j) NaBI$. McOWCH2CI2, rt.. 3 h; k) Ac20. py, cat. DMAF’, rt.. 18 h; I) Me+ CH2Cl2. -78 OC -P 0 “C, 3 h; m) hsv, 

air,etha,rt.; n)n-BuLi.TMEDA,hexene,O”C~40OC.2h,thenMeI,OoC~rt. 17h. 
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