
Enantioselective Total Syntheses of (+)-Kobusine, (+)-Spirasine IX and the
Purported Structure of (+)-Orgetine: Strategic Use of C–H Bonds

Deng M.; Wu F.; Liu T.; Jiang Z.; Luo T.

J. Am. Chem. Soc. 2025, 147, 8132–8137

EtO O

O

1. BF3 Et2O,
(S)-O-(t-Bu) valine,
CyH, reflux (71%)

2. LDA, HMPA, MeI,
tol, –78 to –45 °C
then 1 M HClaq, 0°C
(62%, 85% ee)

3. PBr3, DMF,
CHCl3, 0 to 70°C
then NaOAc, H2O
(54%)

4. TMS-acetylene,
Pd(PPh3)2Cl2, CuI,
NEt3, 65 °C (91%)

5. FeCl3, BnOTMS,
DCM, 40 °C (77%)

6. L1,
TMSOTf (15 mol%),
Et2O, –78 °C

7. Et2AlCl, DCM, 0 °C
8. TBAF, THF, PBS (pH 7.4)
(60%, 3 steps)

TMSO

Me
TMS

hint: tricycle*

9i. Tf2O, pyr,
DCM,
0 to 40 °C

hint: pentacycle*

10. mCPBA,
2,6-di-t-Bu-pyr,
DCM
(81%, d.r. 4.2:1)

a. NaBH4, MeOH, 0 °C
b. 2-NO2-C6H4SeCN, (n-Bu)3P, tol, 78 °C
then H2O2, THF, H2O, 0 °C (64%, 2 steps)

11. EtAlCl2,
DCM, 0 °C

12. only H
Bz2O, pyr,
DMAP, DCM
(77%, 2 steps)
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hint: pentacycle*
try to draw this in 3D

conformation

13. h , O2, TPP, C6F6,
NaHCO3, MeCN, –30 °C
then PPh3, 0 °C

14. PPh3, imidazole, I2, DCM,
0 °C (52%, 2 steps)

15. SmI2, THF, 30 °C (90%)

+

step 3: ?
step 4: ?

step 6: ?
step 7: ?

for H:
?

rearrangement
& for G:

?
rearrangement

step 13 ?
step 14: ?

hint: tetracycle*
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ii. NaOEt,
EtOH,
rt (62%)
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TPP: 5,10,15,20-tetraphenylporphin

16i. O3, MeOH, –78 °C
ii. H2, Pd/C, Pd(OH)2/C
iii. HCl in MeOH
(56%)

TBADT: Tetrabutylammonium decatungstate = (n-Bu4N)4[W10O32]

17. TBADT (20 mol%),
T1 (40 mol%),
h (390 nm), rt
(75%, 98% brsm,
d.r. 1.4:1)
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i-Pr

i-Pr

i-Pr
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18. NH3 (excess), MeOH, 33 °C
19. NEt3, MsCl,

DCM, 0 °C
20. NaI, DBU, DME, 85 °C

(81%, 3 steps)

21. TMSOTf, (CH2OTMS)2,
H2O, DCM, 34 °C (84%)

22i. AlH3, THF, 0 to 45 °C
ii. 2M HCl, 0 to 45 °C (55%)

hint: alkene
isomerization in step 21

23. t-BuOK, 18-C-6,
t-BuOH, 40 °C

24. TBSCl, imidazole,
DCM, 30 °C

25. SmI2, NEt3, H2O,
THF, rt (98%, 3 steps)
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26. SOCl2, pyr,
DCM, 0 °C to rt
then 2M HClaq (70%)

27. h , O2, TPP, Na2CO3,
CDCl3, –20 °C
then PPh3, 0 °C (60%)

J step 16i: ? HAT-initiated
skeleton rearrangement

step 23: ? hydride shift

step 27: ?
(+)-kobusine
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* neglecting protecting groups


