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ent-kaurene (1) (-)-Oridonin (2)

As a matter of fact, it is the major active ingredient of Rabdosia rubescens, an over-
the-counter anti-inflammatory herbal medicine commonly available in China.

Furthermore, recent researches have also piqued interest in the potential of 2 in the
area of neuroprotection and neurodegenerative diseases.

In terms of the mechanism-ofaction studies, a number of target proteins have been
identified to react with the a-methylene cyclopentanone unit of 2 .

Although semisynthesis of oridonin has been achieved and significant progress has
been made in the chemical synthesis of ent-kaurenoids with high oxidation level,
oridonin (2) still presents a daunting task for total synthesis, inviting the development
of new and effective synthetic strategies given its unigue structural features.



ent-kaurene (1) (-)-Oridonin (2)

Figure 1. (-)-Oridonin (2) and its retrosynthetic analysis.
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8a:R1=-C(CH2)CH2TMS, R2='Me
8b:R1='Me,R2='C(CH2)CH2TMS

yield (%)“

entry X conditions 11 12 13 14
1 03 DCM, 40 °C, 2 h” 24 13 0 0
2 2 THEF, 40 °C, 24 h"* 0 0 0 0
3 0.35 MeCN, 40 °C, 8 h” is5 37 0 0
4 03 DCM,40°C, 1h" 23 nd 0 0
5 0.35 MeCN, 40 °C, 8 h“ 20 43 10 0
6 1.5 DCM/THF =20:1,40°C,24h? 32 0 0 20

7 1.5 DCM/THEF = 20:1, 40 °C, 24 h® 35 0 0 21

“Isolated yield after flash chromatography. “[8] = 0.05 M (0.04
mmol). “Substrate 8 was recovered. ¢[8] = 0.05 M (0.4 mmol). °[8] =
0.1 M (2 g scale).
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Reagents and conditions: (a) PBr;, DMF, CHCI;, 0 to 70 C, 60%; (b) NaHPO,, H,0O,,
NaClO,, CH,CN/H;0, 0to 30 C ; (c) K,CO,, CH,l, DMF, rt, 67% (2 steps); (d) CrO,,
AcOH, Ac,0, DCM, rt, 45%, 67% brsm; (e) (S)-oxazaborolidine (0.60 equiv), BH; SMe,
(1.6 equiv), THF, 0 'C, then 18, -40 'C, 85%; (f) NaH, BnBr, THF, 30 'C, 67%;
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Scheme 5. Proposed mechanism for the catalytic enantioselective reduction of ketones by oxazabor-
olidines 4.
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(9) ICI, diglyme, HFIP, 40 'C, 73%; (h) Pd(MeCN),C,(0.1 equiv), TMSCH,ZnBr,
DMF, 45 °C, 76%; (i) NaHMDS, diglyme, then Comins’ reagent, t-BuOMe, -78 C; (j)
Pd(OACc),(0.12 equiv), PPh,(0.24 equiv), CO, Et;N, DMF/MeOH, 45 C, 63% (2
steps); (k) CH;NHOCH, HCI, n-BuLi, THF, -78 C; (I) DIBAL-H, THF, -78 'C, 70%
(2 steps).
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J H
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. Br 61% (2 steps) 43% (2 steps) 67% (77% brsm)
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“Reagents and conditions: (a) ‘BuLi, Et,0, —78 °C, then (+)-10; (b) PDC, DMF, 0 °C to rt, 61% (2 steps); (c) EtAICl,, DCM/THEF = 20:1, 40
°C; (d) TPP, O,, CDCl,, rt, then Ac,0, pyridine, DMAP, rt, 43% (2 steps); (e) RhCI(PPh;);, toluene, reflux, 67%, 77% brsm; (f) vinyl bromide,
‘BuLi, — 78 °C, then (—)-26, 0 °C; (g) mCPBA, NaHCO;, DCM, 0 °C, 70% (2 steps); (h) NBS, DCM, rt, 89%; (i) RuCl;-3H,0, NalO,,
CH,CN/CCl,, 0.2 M buffer, rt, then DBU; (j) OsO,, NMO, acetone/H,0, 40 °C, 70% (2 steps); (k) EtAICL, toluene, 0 °C to rt, 57%; (1) LiAlH,,
Et,0, rt; (m) NalO,, THF/buffer, 10 °C to rt, 69% (2 steps); (n) pTsOH, 2,2-dimethoxypropane, acetone, rt, then NaHCO;, DMP, DCM, 0 °C
to rt, 66%; (o) DIBAL-H, DCM/ether, —100 °C to rt, then Red-Al, rt, then HCl(aq) 35, 21%; 3, 56%; (p) pTsOH, 2,2-dimethoxypropane,
acetone, rt, then NaHCO;, DMP, DCM, 0 °C to rt, 64%; (q) TPP, O,, CDCl,, rt, then (Boc),0, pyridine, DMAP, DCM, 0 °C, then HCl(aq),
dioxane, 47%. PDC, pyridinium dichromate; TPP, §5,10,15,20-tetraphenylporphin; mCPBA, m-chloroperoxybenzoic acid; NBS, N-
bromosuccinimide; DBU, 1,8-diazabicyclo[5.4.0]undec-7-ene; DMP, Dess—Martin periodinane; NMO, 4-methylmorpholine N-oxide.
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Table VI. Decarbonylation of Substituted Cinnamaldehydes
CsHa R CGHa R CGHS H
/ / N /
e AN catalyst AN AN
H CHO H H H R
cis trans
Con-
—— Reaction —  ver-
Amt, Amt, Temp, Time, sion, Yield, Product distribution, 7
R g Catalyst g eC hr A A cis trans A
CH, 10 PdCl. 0.2 250-260 4.5 80 78s 67 33 0
CH; 10 RhCI(COXPh;P): 0.1 250-260 7 67 T7e 88 12 0
CH; 10 RhCI(CO)[(p-CH;0CsHs)3Pl: 0.25 250-260 4 87 87 90 10 0
CH.CH. 10 PdCl, 0.2 250-260 9 .. 766 38.5 49.3 12.2
CH;CH., 10 RhCI(CO)XPh;P). 0. 250-260 3 91 87 80 20 Trace

= Yield based on the converted aldehydes.

b Yield based on the charged aldehyde.

J. Am. Chem. Soc. 1968, 90, 99-107.
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The decarbonylation of aldehydes can
be explained in the same way. Instead
of acyl halides, aldehydes undergo the
oxidative addition and the whole
process can be expressed by replacing
the chlorine atom with hydrogen in
the mechanism shown for acyl halides.
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