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Abstract: A large scale approach with Sharplcss asymmetric cpoxidation (AE) as key steps to 2,5-
linked tctrahydrofurans is described. With this strategy it is possible to synthesize various
Annonaceous acelogenins.

The isolation of uvaricin by Cole and coworkers’ reveals a class of Annonacaeous acetogenins,
whose exceptional biological activities such as fungicidal, insecticidal or cancerostatic effects® have
aroused much scientific interest. Since neither the structure-activity relationship nor the mode of action
is known,? it is important to obtain these substances and their analogues for biological testing. To
facilitate the necessary biological assays, our aim is to develop a synthetic strategy in which each
stereogenic centre can be varied.
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For our studies we chose acetogenins with an erythro/ trans/ threo or a threo/ trans/ threo/ trans/
erythro configuration at the tetrahydrofuran cores, as they appear in jetein®, annonacin A’ or annonin
I (also called squamocin)® (figure 1).

In contrast to known literature syntheses,” scheme 1 illustrates a synthesis in which each
stereogenic centre may be controlled independently. The same facile methodology allows the
construction of all the possible configurations without any problems arising from unnatural chiral-pool
reagents.® Additional benefits include the ease of purification (no chromatography required) and
recovery of the diisopropyltartrate (DIPT) by distillation.

Starting with the readily available’ 1-bromopropionaldehyde-diethylacetal 1 (scheme 1), the
synthesis of the monoprotected enynol 3 is straightforward (scheme 1). The acetal 1 is coupled to
lithiated and protected!® propargylic alcohol in a one mole scale to give compound 2 The B-
methoxyethoxymethyl (MEM) protecting group is chosen because of its stability to the acidic cleavage
conditions of the diethylacetal 2 and its ease of removal by treatment with Lewatit S 100" After
cleavage of the acetal 2 under pH-controlled conditions the aldehyde so obtained is converted with
triethyl phosphonoacetate to the unsaturated ester (Horner reaction'?) and finally reduced to the
corresponding allylic alcohol 3. Isolation and purification of the intermediates is not necessary. After
acidic workup of this allylic alcohol no cis-isomer can be detected.

The first two stereogenic centres are now introduced by the Sharpless AE. The ability to use either
tartrate enantiomer at each successive epoxidation increases the number of stereochemical possibilities
as demonstrated by Paterson's macrolide synthesis.”> As expected, this reaction yields the desired
enantiomer 4 in over 96% ee.!* The unnatural diisopropyltartrate can be recycled quantitativly.
Generation of the carbonate 5, following the protocol of Roush,'® predetermines the direction of the
ring-closure reaction and prevents racemisation in this step.'* Formation of the cis-allylic alcohol 6
allows the introduction of the next two stereogenic centres, again by the method of Sharpless. As the
known difficulties using Sharpless AE in connection with cis-allylic alcohols, best results were obtained
by the following procedure: acidic workup, azeotropic drying with CH,Cl,, filtration of the precipitate,
separation of the tartrate and compound 7" by filtration over silica gel. The selectivity in this case is
85:15 in favour of the desired diastereomer.'®

With this synthesis it is possible to arrive the 2,5-disubstituted tetrahydrofuran core in at least 19%
overall yield (32g scale) based on 1 (scheme 1). Structure 7 allows the synthesis of acetogenins like
annonacin A or jetein as well as the construction of a bis-tetrahydrofuran segment, which occurs
naturally in annonin I. A full paper with all experimental details and spectroscopic data will follow.
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a) Li-C=C-CH,-OMEM, THF, DMPU, 60°C; b) H*, H,0; c) (EtO),P(O)CH,C(O)OEt, LiBr, NEt,,
THF; d) DIBAH, CH,Cl,, -10°C; €) (-)-DIPT, Ti(O'Pr),, TBHP, CH,Cl,, -15°C; f) Ph-NCO, NEt,,
CH,Cl,; g) SnCl,, CH,Cl,, -20°C; h) H*, MeOH, 40°C; i) Pd-CaCO,-PbO, MeOH; j) (-)-DIPT,
Ti(O'Pr),, TBHP, CH,Cl,, -5°C;

Schemel.
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