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Summary: 128-Hydroxypicrasan-3-one, a compound having the correct relative 

stereochemistry of al1 the six ring-juncture chira1 centers of the picrasane 

skeleton, was synthesized from a known tricyclic compound, using the orthoester 

Claisen rearrangement and lead tetraacetate oxidation as key reactions. 

A large number of bitter principies isolated from plants of Simaroubaceae 

family are known as quassinoids. 1) some of which show strong biological 

activities such as antineoplastics and cytotoxicities. 2) These quassinoids 

possess a picrasane skeleton <A> or its modified ones and many synthetic studies 

have been carried out in view of structural and biological interest. 3) 

Grieco's group 3a) synthesized (k)-quassin (2) and (*)-castelanolide (3) 

using intermolecular Diels-Alder reaction for construction of a 98-H picrasane 

skeleton, which was then converted into the 9a-H structure; no other groups have 

yet furnished the complete construction of the picrasane skeleton (hl. 

We describe below the stereoselective synthesis of 128-hydroxypicrasan-3- 

one (4)4) with picrasane skeleton (&) by use of the orthoester Claisen 

rearrangement and oxidative ether linkage formation with lead tetraacetate. 

The retro-synthetic pathway is shown in Scheme 1 (4_-,~+~+~). 

One of us and co-workers reported the synthesis of 8, a compound possessing 

a 14aH-5-picrasene framework, from an easily available tricyclic ketone (z).3b) 

In the present synthesis, we planned a stereoselective introduction of C2-unit 

to C-14a position by the orthoester Claisen rearrangement of 6, which was 

derived from the same ketone (7). Transformation of 7 into 6_ was carried out 

in 59% yield by five sequential reactions (1) (EtO)2C0, NaH/DME 2) NaBH4/EtOH 

3) MsCl/pyridine-CH2C12 4) DBU/THF 5) LiA1H4/THF). 

The orthoester Claisen rearrangement of 6 (treatment with triethyl ortho- 

acetate and pentachlorophenol in toluene under reflux for 2Oh)') gave 2, as a 

sole stereoisomer possessing a two-carbon unit at C-14a position 6) in 88% yield. 

Allylic oxidation (Cr03-pyridine in CH2C12 or Cr02(OtBu)2 in CC14) of 9 at 

C-7 position was first tried to construct the D-ring of picrasane skeleton (l_), 
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but no C-l oxygenated compound was obtained. Lead tetraacetate oxidation of 

some appropriate derivative of 2 was then examined. The compound 2 was stereo- 

selectively converted into 2 in 23% yield by five-step reactions (1) LiAlH4/THF 

2) Ac20/pyridine 3) Cr03-pyridine/CH2C12 4) H2/Pt02/EtOH 5) KOH/MeOH). 

Treatment of 2 with lead tetraacetate in dry benzene under reflux with 

irradiation of visible lamp gave an oxane derivative (19) as a sole product in 

52% yield. The stereochemistry at each of C-7, C-13, and C-14 for 2 was 

established to be in 8-H configuration by NOE experiments using 400 MHz 1 
H-NMR 

for ll, which was obtained from J.$ by Birch reduction: that is, on irradiation 

of C-88-CH3 protons, methine proton signals assigned to C-7, C-13, and C-14 were 

enhanced by 7%, 98, and 1%. respectively , for 12 (see l&). 

The tetracyclic compound 0 was transformed into 4, having the correct 

relative stereostructure of al1 the six ring-juncture chira1 centers of the 

picrasane skeleton (&>, by successive five-step reactions in 53% yield [l) 

Li/NH3/EtOH 2) 2N HCl/THF 3) CH2=CHOEt/PPTS/C,H2C12 4) Li/NH3/THF 5) 0.5N 

HCl/THF]. Stereochemistries at C-4, C-5, and C-12 positions of 5, whose chira1 

centers were newly introduced during these five reactions, could be deduced from 

the formation mechanisms and were supported by 400 MHz 
1 
H NMR data. 7) 

Further transformation of 2 into (*)-quassin (2) is under way. 
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Characterization of 5-2 and 3-g is as follows; 

54 crystals, mp 158-160 OC ; IR (KBr) 3450, and 1705 cm-'; 'H-NMR (CDC13, 400 

MHz) 6 0.97 (6H, d x 2, J=7 Hz), 1.00 (3H, s), 1.10 (3H, s), 2.40 (lH, dq, J=ll 

and 7 Hz, 48-H), 3.22 (lH, br s, Wl,2=8 Hz, 78-H), 3.35 (1H. td, J=lO and 1.5 

Hz, 168-H), 3.41 (lH, td, J=lO and 4 Hz, 12a-H) and 4.01 (lH, dd, J=lO and 4 Hz, 

16s-H); 13C-NMR (CDC13, 22.5 MHz) 6 11.67, 13.46, 15.28, 22.48 (-CH3 groups), 

22.48, 28.12, 31.39, 37.11, 39.30, 68.50 (-CH2- groups), 37.11, 41.98, 44.15, 

45.23, 50.71, 72.89, 80.12 (-CH- groups), 36.54, 37.30 (-t- groups), and 213.06 

(:C=O group); C20H3203 (m/z 320.2386). -- 

2 : oil, IR (neat) 3500, 
-1 

1660, and 1600 cm ; UV (EtOH) 244 nm (E 8000); 'H-NMR 

(CDC13. 90 MHz) 6 1.03 (3H. d, J=7 Hz), 1.15 (3H, d, J=7 Hz), 1.36 (3H, s), 1.44 

(3H. s), 3.50 (2H, t, J=7 Hz, 16-H2), 3.8-4.1 (4H, m, acetal), 5.53 (lH, d-like, 

J=6 Hz, 6-H), and 5.95 (lH, s, 11-H); C22H3204 (m/z 360.2314). -- 

6&: crystals, mp 108.5-111 OC ; IR (KBr) 3500 cm -l; lH-NMR (CDC13, 90 MHz) 6 

1.02 (3H, d, J=6 Hz), 1.18 (3H, s), 1.32 (3H, s), 3.8-3.95 (4H. m, acetal), 4.02 

(2H, s. -CH2CH), 5.3-5.4 (2H, m, 6-H and 14-H), and 5.59 (lH, t, J=3.5 Hz, 

11-H); C20H2803 (m/z 316.2021). -- 

9 : oil, IR (neat) 1740, and 1655 cm-'; 'H-NMR (CDC13, 90 MHz) 6 1.00 (3H, d, 

J=6 Hz), 1.14 (3H, s), 1.20 (3H. t, J=7 Hz, -OCH2CH3), 1.27 (3H, s), 3.8-3.95 

(4H, m, acetal), 4.05 (2H, q, J=7 Hz, -OCH2CH3), 4.74 (2H, br s, ;C=CH2), and 

5.4-5.6 (2H. m, 6-H and 11-H); C24H3404 (~/2 386.2462). 

0: crystals, mp 206-208 OC ; IR (KBr) 1680, and 1610 cm-'; UV (EtOH) 241 nm 

(E 8600); 'H-NMR (CDC13, 400 MHz) 6 1.04 (3H, d, J=7 Hz), 1.09 (3H, d, J=7 Hz), 

1.32 (3H, s), 1.34 (3H. s), 2.77(1H, q, J=7 Hz, 48-H), 2.97 (lH, qd, J=7 and 

4 Hz, 138-H), 3.40 (lH, td, J=12 and 3 Hz, 168-H), 3.53 (lH, d, J=6 Hz, 78-H), 

3.80-4.05 (SH, m, acetal and 16a-H), 5.70 (lH, dd, J=6 and 1.5 Hz, 6-H), and 
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6.07 (lH, s, 11-H); C22H3004 (m/z 358.2158). -- 

11 : crystals, mp 183-186 OC ; IR (KBr) 1710 cm 

026 (3H, d, J=6.5 Hz, 

-l; 'H-NMR (CDC13, 400 MHz) íj 

13-Me), 1.01 (3H, d, J=6.5 Hz, 4-Me), 1.07 (3H, s, 

lo-Me), 1.19 (3H, s, 8-Me), 1.80 (lH, dt, J=13 and 5 Hz, 148-H), 2.72 (lH, q, 

J=6.5 Hz, 48-H), 2.97 (lH, qd, J=6.5 and 5 Hz, 138-H), 3.35 (lH, td, J=12 and 

2 Hz, 168-H), 3.47 (lH, d, J=6 Hz, 78-H), 3.75-3.91 (4H, m, acetal), 4.01 (lH, 

ddd, J=ll, 4, and 2 Hz, 16s-H), and 5.55 (lH, dd, J=6 and 2 Hz, 6-H): C22H3204 

(m/z 360.2297). -- 

The authors wish to thank Professor Yoji Arata, Faculty of Science, the 

University of Tokyo, and Mr. Kazuhiro Matsushita and Mr. Osamu Kamo of JEOL 

Co. Ltd., for the measurements of 400 MHz 
1 
H NMR spectra. 
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