Enantioselective Total Synthesis of 3b-Hydroxy-7b-kemp-8(9)-en-
6-one, a Diterpene Isolated from Higher Termites
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Background

* |solated from the soldier defence secretion of the higher termites
Nasutitermes octopolis.

 Biological Effects — So far unknown
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Formation of Dienyne

Step 1a

1) LIHMDS, THF,

o HS  SH

) 1) NaHMDS, THF, -78%C to 0 °C
: 15 mol % CSA -78°9Cto 0°C
i :I ] HOAc, RT, 98 % o 2) MeOH,
0 ’ 2) EtsB, -78 °C ?100 oC t0 -90 °C
3) Mel, -78 °C to RT, 3) recrystallization,
92% (d.r. = 3:1) 74% (d.r. = 98:2)
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Step 1b o
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Ph,B_ O PhaP._0O_ &
RN ~ T~
O _Ph 21, NaHMDS, THF
| a
17, BuLi, THF, —Ph OMe , cHo D ’
D Ou I’ NaH, DMF, 1) TFA, CHxCl, - = -50°C to 0 °C
8 C T, H,0, 0 °C to RT g -
16 780G ’ - < 2)20,0°C to RT, 99%
2) =%, 0°Cto RT, 86% S 2) recrystallization,
3) MeOH, -100 °C 85% 20 (d.r. >99:1) &

44% (1009 based
on recovered 16)

® /0
OMe Ph;P I
TFA, CH,Cl,, H,0 : 1) 24, BuLi, THF, -7 °C : Cu(BF4)2XH,0, _ 3

5/ 0 °C to RT, 96% S 2)23,-7°Cto 0°c, 98% S - I(\)Agglt\l g—?z% m
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Formation of Dienyne

Step 1c
j/ 1) NaHMDS, THF, | 1) LIHMDS, THF, |
: -78°Cto 0°C -789Cto 0 °C
m/ 2) Et3B, -70 oc m/ 2) MeOH, I;O/
- 0 _ 0
O 3)Mel, -70°Cto RT, O 100 °C to -90 °C, o

Y .
91% (d.r. = 1.6:1) 98% (d.r.>99:1)

j/ 1) TMSI, HMDS, j/
Li, NH,, tBUOH, MeCN, RT E

Et,0, -78 °C, 97% m/ 2) MeLi, THF, 0°C m
O 3)29,-78% 91%  ©
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Step 1d

Formation of Dienyne

——SnBu;,

31

1) 31, BuLi, THF, -78 °C
2) Me3Al, -78 °C

j/ 3) 30, TBSOTT,
-100 °C to -80 °C
; 4) 38% aq HF, MeCN,
o CH,Cl,, 0°C to RT

5) 2N HCI, RT,
77% (2 steps)

1) TMSI, HMDS,
MeCN, RT

Toluene, 120 °C

2) MeLi, THF, 0 °C

3) Allyl lodide, HMPA,
-30°%Cto09C

(sealed tube),
83% (3 steps)

TBSOTf
@)

H
™SI i HMDS ~g;-N.g;~ >Lsro‘.§."CF3
/ D /N

Allyl lodide

O
HMPA >\'—§—'\< !



DOMINO METATHESIS

Step 2

©
3 moloe 34 @
CH,Cl,, reflux,
97% ‘ H
L-selectride, THF,
MeS_NF_\_Mes -78 °C to RT, 73% @g‘
H

Cl,

C|yRu:/Ph
34 PCys

By
" )W \

L-selectride, THF, e
-78°9Cto RT, 73% HO

3 mol% 34’
CH,Cl,, reflux,
97%




Way to Sulpha-Michael Addition

Step 3
DMM TBSOTf
o
_o__o_ >I\ i,o-é-(:l:g
/7 N\

TBSOTf, 2,6-lutidine,

1) MCPBA, NaHCOy’
CH,Cl,, 0 °C, 98%

CH,Cl,, -10°C to -4 °C

2) Silica gel, pentane/Et,0
(20:1), RT, 16%

(non-optimised)

0s0Qy, 3,5-lutidine, THF,

toulene, -78 °c, 99% 1,1,1-trifluoroacetone, 0Xone,

NaHCO3, (Na).EDTA, DMM,
MeCN, H,0, 0°C, 91%

® 06
Na (@] (@]
mCPBA 2,6-lutidine  1,1,1-trifluoroacetone 3,5-lutidine \f HJ\OH

O-OH \©/ o | N_ NS ;[\
0 = Fgc)J\CH:.; % Hom) 0 ®
Cl



Way to Sulpha-Michael Addition

Step 3
= — Ph
NCh N A
T _

OH oH

1,1 -thiocarbonyldiimidazole,

DMAP, CH,Cl,, RT, 99% 1) 44, THF, 57 oc

A _ 2) silica gel, \\
) \\I pentane/Et,0
tBso” >} /N (20:1 to 9:1), TBSO” 7}
RT, 70%

BF; OEt,, CH,Cl,’
-10 °C to RT, 99%




38% aq. HF, MeCN,
CH,Cl,, RT, 99%

OH

F3C)\CF3

P(OMe)s, toulene,
100 °c, 55% 1 (2 steps)
41% 47 (2 steps)
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5 mol% 48’
12 mol% PhSiH;’
acetone, RT, 64%

tBu

tBu

48

20 mol% RhCl; H,0,
EtOH, 70 °c, 64%

2 mol% 48, PhSiHy’
PhSTs, EtOH, RT, 82%

~O tBu

tB

13
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