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A DIASTEREOSELECTIVE SYNTHESIS OF GIROLLINE
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Summary: Girglline (RP 49532, 1), a new antitumour agent, was prepared in the racemic series

using an oxidation-reduction sequence slarting from (Y)-grythro-p-chloro-y-hydroxy- I-triphenylmethyl-
14 -imidazolepropanamine 3 . The heterocyclic amine function was introduced via the coupling reaction of
@ with an arvidiazonium sall, followed by the reduction-deproiection of the 2-arviazo derivative 1,

Girolline (RP 49532 ,1 ) is a new antitumour agent extracted from a New Caledonian marine sponge’,
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studies.

Until now, its configuration has not been determined. Therefore, a practical method was required in order 1o
allow the preparation of each diasterecisomer and to provide sufficient material for further pharmacological

We have previously described” a diastereoselective preparation of (E)-erythro-B-chloro-y-hydroxy-
-1-triphenylmethyl-1H-4-imidazolepropanamine
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-1H-4-imidazolepropanamine 4 after N-triphenylmethyt (Tr} deprotection. ‘The erpthro compound 4 was used
10 assign the thren configuration to the natural product®.

Our first attempts 1o prepare the epimer of (+)-aminochlorohydrin 3 starting from compounds 2,3 or 6
were fruitless. For example, the ring opening of 2 did occur using potassium acetate in acetic acid at reflux,
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3: R=-(tBu
2 6: R=CC13

but with only partial inversion at carbon-6. Furthermore, activation of the hydroxy function of 5 or 6 could
not he easily achieved, due to its low reactivity.

A remaining option was an oxydation-reduction sequence. This required the preparation of an
a-chloro ketone followed by a diastereoselective reduction. According to the dipolar model represented
below*, such a ketone should be reduced selectively using a non-electrophilic and sterically hindered hydride
such as L-Selectride.

Due to the low stability of RP 49532 in a basic medium, the tert-butoxycarbonyl group was selected
tor the protection of the primary amine,

‘Treatment of compound 3 with di-tert-butyl dicarbonate gave 5° in 90% yield. Oxidation was
achieved using manganese dioxide (88% yield), and the stable a-chloroketone 7 was diastereoselectively
reduced, using L-Selectride in THF at -70°C, to afford the predicted (£)-threo-aminochlorohydrin 8 (80%
yield: 100% d.c.-cstablished by 11IPLC).

The classical route to 2-aminoimidazoles proceeds via the coupling of an aryldiazonium salt with an
unprotected imidazole®, Thus, the N-triphenylmethyl group of compound 8 was specifically cleaved in
refluxing n-propanol to give 9 in 84% yield”. Coupling of the latter with p-chlorophenyldiazonium chloride in
aqueous basic medium afforded the 2-arylazo-imidazole 10 as the major product (58% yield). The protecting
group of the chain amino function was maintained throughout the above sequence in order to prevent triazene
formation, Ilydrogenation over platinum oxide with concomitant iz vitw deprotection in hydrochloric
methanol  afforded,  after  chromatographic  purification,  (+)-threo-2-amino-g-chloro-y-hydroxy-
-111-4-imidazolepropanamine 11 (45% yield). This compound exhibited the same physical and analytical data
os the natural product. HPLC analysis on a chiral stationary phase® confirmed that 11 is a 1:1 mixture of
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Reagenis: (a) (BOC)20, CHzClp, 20°C, 1 h. (b) MnO2 (20 equiv.), CHaCly, reflux, 5 h.
{c) (i-Bu)3BLiH, THF, -70°C, then NH,CI/ILO. (d) n-PrO)H, AcOH (cat.), reflux, 24 h.
te) McOH, H,0, NayCO,, 2°C then p-CIC,H,N,*Cl7, H,0, 2°C, 20 min, () H, (latm.),
PtO2(10%), MeOH, HCI (2 equiv.), 20°C, 24 h. then HCl{excess).
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RP 49532 and its enantiomer. Moreover, 11 displayed the same profile of biological activity as RF 49532, but

with a two-fold decrease in potency.

The erythro and threo configurations of compounds 5 and 9 , respectively, were confirmed by

'H-NMR studies of their cyclic derivatives 12 and 14. The trans dihydro-oxazinone 12 was synthesizoed
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Reagents: (a) ImpCO (2 equiv.), CHCI3, 20°C, 3 h. (b) Etp0Q, HCI (2 equiv.), 20°C, 7 h,
{¢) Tm,CO (1 equiv.), CHCly, 20°C, 7 h.
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from 3 by reaction with 1,1°-carbonyldiimidazole (85% yicld). The ¢is dihydro-oxazinone 14 was prepared
from 8 by a sclective deprotection of the t-hutoxycarbonyl group (477% vield) followed by a cyclisation of the
intermediate 13 with 1,1'-carbonyldiimidazole (569 yield). The vicinal coupling constants for
diydro-oxazinones 12 (Jopp g =4Hz) and 14 (5 ¢=1Hz) are unambiguously in favour of a frans and a cfs
orientation of the H-5 and H-6 atoms, respectively.
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