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Abstract: (+)-muricatacin and analogs have been synthesized without ambiguity about the absolute
configuration at the C-4 and C-5 centres. The observed [alp are reported as well as the results obtained for the
cytotoxicity assay with KB and VERQ cell lines.

Annonacae family has, these last years, afforded original acetogenins, biologically active as antitumorals,
parasiticides and pesticides!. Recently, muricatacin, a simple active acetogenin derivative, has been isolated from
the sceds of Annona muricaia®, and shows cytotoxie activity on turnor cell lines? (with A-549, lung carcinoma,
EDsg= 23.3 pg/mL). Previously, six biologically active monotetrahydrofuranic acetogenins (annonacin,

annonacinone, corossolin, corossolone, murisolin, solamin) have been isolated from the seeds of the same
species?-3,

on [Acetogenins of A. muricata (II-VII})

R, R,
-1 annonacin: OH OH
-1 annonacinone; OH ¢]
- TV corrosolin: H OH
-V  corrosolone: H O
- V1 murisolin: OH H
- VII solamin: H H

Muricatacin is probably a product of oxidative cleavage of monotetrahydrofuranic acetogenins and could
be considered to represent a product of the catabolism in the plant. Therefore it is interesting to synthesize this
product to 1) specify its absolute configuration at C-4 and C-5 positions, 2) determine wether it i8 @ precursor or
a metabolite of acetogenins, and 3) deduce the absolute configuration of the monotetrahydrofuranic acetogenins.
It also allows us to compare its biological activity with isomers and analogs with KB and VERO cell lines in
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order to establish a structure-activity relationship.
The synthesis of (+)-muricatacin and analogs is straightforward and uses a strategy developped by
Larchevéque®. The retrosynthetic pathway is based on the preparation of the acyl-butanolides, followed by a

stereoselective reduction :

[o)
Muricatacin c——— o ———— L-glutamic acid
R
o]

The acyl-butanolides were prepared by condensation of the carboxylic acid chloride, derived from L-
glutamic acid after nitrous acid deamination, and the corresponding Gtignard reagents”. The reductions of the
acyl-lactones obtained were performed with high diastereoselectivity with L-Selectride® in order to get the
45,55-muricatacin 18 and analog 2, or with NaBHj for the preparation of the diastereoisomers 45,5R 3% and 4.

CO,H o
NH;  NaNO; o {COCI)z i RMgBr ,
L HyO CH,Cly; cat. DMF; 20°C o R=Et:yield= 65% ) 0
éozH ".«, s R= CypHastyield= 63% %
J—OH e JR
(o) O o/_ o
s o @
L-Sclecirid ]
coem® 0 1 R=CioHas: 45,55/48,5R= 90/10: yicld= 88%
o THF; -80°C 45, 2: R= Et: 45,55/45,5R= 98/2; yield= 85%
SS R
0 ———— OH main product
'7/—12
o NaBHy4 3: R= C2Has: 48,55/48,5R= 40/60: yield=95%
THE: 0°C 4: R= Ei: 45,55/45,5R= 25/75; yield= 90%

OH main product

The relative stereochemistry of the alcohols obtained either by reduction with L-Selectride®, or with
NaBHy4, was determined by ITH NMRSY, and the diastereomeric alcohols separated by flash chromatography.
The 4(R) and 4(S) hydroxymethyl-y-lactones (5 and 6 respectively) were obtained after reduction with

BH3.5Mej3 of the corresponding carboxylic acids in quantitative yields.

o O
BH,;:SMe
o 3 €2 o
THF; 20°C
OH CH,OH
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The 1H and 13C NMR data of (+)-muricatacin 1 are identical with the described values for the natural
compound?. For the [a]p it is worthnoting that the published value differs from ours8: an [a]p=-5.8 was
reported for muricatacin isolated from A. muricata? whereas our measured value for the synthetic compound is
+25. But in the case of the natural product, the absolute value is weak, and given without any experimental
details about neither the solvent nor the concentration used. Assuming the solvent effects could be negligible, it
means that natyral muricatacin is present as an enantiomeric mixture with a slight excess of the 4R,5R isomer,
based on our observed [u]p value for (45,55) muricatacin 1. With these results in hands, we can confirm the
hypothesis advanced about the absolute configuration 4R,5R of natural muricatacin. In the case of muricatacin
obtained after oxidation of annonacin?, the [a]p value is still weak but with negative sign ( [o]p=-16). Therefore
we can conclude for the absolute configuration of the four asymmetric centres of annonacin, based on its known
relative configuration! threo-trans-threo, to be: 15R, 16R, 19R, 20R. We now can assume muricatacin isolated
in the plant as an enantiomeric mixture is not a precursor of monotetrahydrofuranic acetogenins, but a
degradation product of the acefogening of A. muricata. Because all of the isolated monotetrahydrofuranic
acetogenins from A. muricata have the relative configuration threo-trans-threo, and present identical signs for
[a]p than annonacin, we can deduce the same absolute configuration for the identical asymmetric centres in this
serics: 15K, 16K, 19R, 20R.

We have studied the cytotoxicity of (+)-muricatacin 1 and analogs; the observed results of bioassays with
the synthetic products for KB and VERO cell lines are reported in tablel, and compared with the reported data
with izolated acetogenins from A. muricara 3-5.

Table 1

Product Configuration KB YERO

(EDsq pg/mL)
5 4R >12 >10%
6 45 >102 >10°
2 48,58 >100 >107
1 48,58 5 11
3 45,5R 75 14
solamin (VII) 310 1
murisolin (VI) 10? 10!
corossolin (I1V) 13102 113101
corossolone (V) 10t 3101
annonacinone (I11) 1072 10!
annonacin (I1) 10* 10
vinblastine 100 >3

There is no cytotoxicity till 100 pg/mL for both (R) or (§) hydroxymethyl-lactones 5 and 6 respectively.
Hydroxypropyl-lactone 2 is slightly cytotoxic on KB cell line (30% at 100 pug/mL). Cytotoxicity appears with an
increase of the alkyl chain length (R= Cj3H25) with KB (EDs5p= 5 pg/mL and 7.5 pg/mL for 1 and 3
respectively) and with VERQ (ED50= 11 pg/mL and 14 pg/mL for the same products). For both cell lines the
threo isomer 1 is more toxic than the erythro compound 3. Nevertheless the cytotoxicity of both
diastereoisomers (45,55;45,5R, respectively 1 and 3) is still weaker than that obtained for the
monotetrahydrofuranic acetogenins isolated from A. muricara .
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The values obtained for the cytotoxicity of the acetogenins compounds show that activity dramatically

increases in the presence and with the number of hydroxyl groups. For instance, with the KB cell line, the ED5p
for solamin (two hydroxyl groups present in the molecule) is 3.10°1 pg/ml., for annonacin (four hydroxyl
groups present) 104 pg/mL.
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