Total Syntheses of the C19 Diterpenoid Alkaloids (-)-Talatisamine, (-)-Liljestrandisine, and (=)-Liljestrandinine by a Fragment Coupling Approach
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Synthesis of building block C

lo) 1) MeoZC\/COZMe
Ga-Na-(S)-BINOL (10 mol %)

(S)-A

NaOBu (7 mol %)
THF/Et,0, 40 h

88% yield, 91% ee

2) ethylene glycol, PTSA. PhH,
80 °C, 85%

3) NaH, TBAI, EZ)J_ o
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4) ag. HCI, acetone, 70 °C,
67 % 02s

5) ’N—Br
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B MeCN/H,0
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6) EtsN, CH,Cl,
62% 02s
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recrystallized to >99% ee

sogihve

Ga-Na-(S)-BINOL

Synthesis of building block G

l 1) hv (254 nm)
—» D
pentane, 67%

Coupling of two fragments

9) t-BulLi, then C
then TMSCI, 77%

10) TMSNTf,,
2,6-t-Bu-4-MePy
97%, 4 g scale

OMe
MeO NEt
~— 28) BF3+OFEt,, Me;OBF,,
2,6-t-Bu-4-MePy
29) ag. H,SO, (0.5 M)
0 77% 02s
OH OMe
-)-Talatisamine OMe
=) MeO,
~—NEt

(=)-Liljestrandisine

OH OH

28) aq. H,S0,
96%

2) m-CPBA
then aq. HCI (2 M)

82%
o
U
N

ABNO

3) NaBH4, CeC|3 7 HQO

4) t-Bu,Si(OTf),, 2,6-lutidine,
82% 02s

5) Cu(MeCN),OTHf,
N-methylimidazole,

MeOppy, ABNO, open to air,
then K,CO3, MeOH, 93%

6) Cu(MeCN),OTf, NMI,
MeOppy: ABNO, open to air
7) KHMDS, Comins' reagent
87% 02s

8) Ni(OAc),*4 H,0,
N-methylimidazole,
Zn, LiBr, 87%

> G

11) trichloroacetic acid
then K,CO3, MeOH
12) KHMDS, Comins' reagent

>

13) Pd(OAG),, PPhs,
HCO,H, NEt;

72% 03s

26) LHMDS, Z
then H,0, py

N 27) RedAl
56% 02s

14) (allyl)NH,*HCI,
Na-2-ethylhexanoate
15) LiBHEt3

16) Me3zOBF,,
Proton Sponge,
4A MS

34% 03s

24) AIBN, HSnBuj3
25) Hy, Pd/C

-
M
83% 02s

26) LHMDS, Z
then MeOH, py

(0

27) KHMDS, Comins' reagent
28) Pd(OAc),, PPhs, NEt3,
HCO,H, DMF, 29% 03s

29) LiAlH,

30) ag. H,S0;4

17) [I(COE),Cl],, Et,SiH,
then LiBHEt,
> K

18) Pd(PPh3),,
1,3-dimethylbarbituric acid
19) Phl(OAC)Z, K2CO3, S|02

70% 03s

20) AcBr

21) HF+py

22) Cu(MeCN),OTH,

NMI, MeOppy ABNO

23) MOMCI, DIPEA, TBAI

60% 02s
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62% o4s
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