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Abstract—A total synthesis of the rotenoid, 6-deoxyclitoriacetal, a cytotoxic natural product, was successfully achieved by using
platinum-catalysed hydroarylation, Sharpless asymmetric dihydroxylation, regioselective IBX diol oxidation and stereoselective

intramolecular keto-aldehyde pinacol coupling as the key steps.

© 2006 Elsevier Ltd. All rights reserved.

Stemona collinsae Craib. (Stemonaceae) has been used
as a traditional Thai medicine with a wide range of
applications (liver cancer, skin infections, anti-parasitic
agent, etc.).! In a previous paper, we reported the isola-
tion and X-ray crystal structure of 6-deoxyclitoriacetal
(1) from Stemona collinsae, and described its potent
cytotoxic activity against human breast carcinoma (BT
479), lung carcinoma (CHAGO), hepato-carcinoma
(Hep-G2), gastric carcinoma (KATO3) and colon
carcinoma (SW620).> Moreover, 6-deoxyclitoriacetal

Scheme 1. Retrosynthesis of 1.
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obtained from the roots of Clitoria macrophylla has been
shown to exhibit strong cytotoxic activity against P388
lymphocytic leukaemia cell lines.? Since 6-deoxyclitori-
acetal (1) possesses such strong cytotoxic activity against
a variety of cancer cell lines, we initiated a synthetic
programme in this area. In this letter, we report the total
synthesis of 6-deoxyclitoriacetal (1).

The retrosynthetic approach we adopted for compound 1
is outlined in Scheme 1. The synthetic strategy is based on
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Scheme 2. Synthetic route to 3. Reagents and conditions: (a) Prop-
argyl bromide, K,CO3, acetone, K1, rt, quantitative; (b) PtCl,, toluene,
55 °C, 75%; (¢) AD-mix-a, -BuOH/H,0, MeSO,NH,, 92%; (d) IBX,
EtOAc 70 °C, 88%.

the pinacol-type coupling between aldehyde 2 and ketone
3. We envisaged preparing compound 3 by elaboration of
alkene 4, which we planned to obtain from propargyl aryl
ether 5 using hydroarylation methodology.*

The synthesis of compound 5 was completed as pre-
sented in Scheme 2. The reaction of 3,4-dimethoxyphe-
nol 6 with propargyl bromide and K,COs; in acetone
at room temperature gave compound 5% in quantitative
yield. We were delighted to find that cyclisation of com-
pound 5 could be accomplished by platinum-catalysed
hydroarylation using PtCl, in toluene to give the re-
quired alkene 4 in reasonable yield (75%). Sharpless
asymmetric dihydroxylation was then effected by treat-
ment of alkene 4 with AD-mix-a in z~-BuOH-H,O giving
diol 7 in 92% yield ([a]p —12.4 (¢ 0.95, CHCl;).°> Regio-
selective oxidation of diol 7 at the benzylic position with
IBX in DMSO® provided the desired ketone 3 in 40%
yield. However, the yield of this oxidation was signifi-

cantly improved (88%) by changing the solvent to ethyl
acetate.’

a-Hydroxyketone 3 was next converted into mesylate 8
and triflate 9 in yields of 82% and 88%, respectively,
using standard conditions. Coupling of mesylate 8 with
the known phenol 2% using 18-crown-6 and K,COs; in
CH;CN generated keto-aldehyde 10 in 67% yield.’
However, treatment of compound 2 with triflate 9 under
the same conditions provided compound 10 in a higher
yield of 85%. Treatment of 10 with samarium diiodide in
THF/t-BuOH at —78 °C provided compound 11 in 65%
yield through a stereoselective intra-molecular keto-
aldehyde pinacol coupling.'® Finally, oxidation of 11
with MnO, in dichloromethane gave 6-deoxyclitori-
acetal (1) in 80% yield!' (Scheme 3).

The synthetic product 1 exhibited 'H and '*C NMR
spectral data (a small doublet at 6 4.67 (d, J = 2.3 Hz),
assigned to H-6a and an AB quartet at ¢ 4.33 (dd,
J1=123, J,=16Hz, 1H), and o6 447 (dd,
J1 =12.3 Hz, J, =2.3 Hz, 1H), attributed to H-6), mp
(131-132 °C; 1it.3® mp 130-131 °C) and optical rotation
{[oc]zD5 +219.9 (¢ 1.0, CHCly), 1it.*® [a]p +233 (¢ 0.1,
CHCl3)} closely matching those published for the natu-
ral product.

In conclusion, the total synthesis of 6-deoxyclitoriacetal
1, a cytotoxic agent, has been accomplished by utilizing
a convergent and efficient strategy which should be suit-
able for the preparation of novel analogues for biologi-
cal evaluation.
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Scheme 3. Synthetic route to 1. Reagents and conditions: (a) MsCl or Tf,0, CH,Cl,, DMAP, Py; R = Ms, 82%; R = Tf, 88%; (b) 2, K,COs;, 18-
crown-6, CH;CN, 67% for 8 and 85% for 9; (c) Sml,, THF/-BuOH, —78 °C to rt, 65%; (d) MnO,, CH,Cl,, 80%.
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