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Abstract Intramolecular oxidative coupling of tryptamine incorporated amide was used to create the quaternary spiroin-
doline carbon center of communesins, which enabled a short asymmetric synthesis of (—)-communesins A and B and F. The
fused tetra-ring framework of Vincorine was established by an intramolecular oxidative coupling/condensative cyclization
process, which was further advanced to (—)-vincorine in 5 steps. From a medicinal standpoint, such a cascade process pro-
vides a highly diverse, efficient method for the construction of polycyclic spiroindoline scaffolds. Starting from easily accessi-
ble tryptamine incorporated S-ketoamides and malonamides, polyclic spiroindolines and pyrroloindolines could be directly
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obtained by adopting the same cascade strategy.
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Figure 1 Complex alkaloid scaffolds created by employing

intramolecular oxidative coupling as key step
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intestinalis) 1 ()75 %% & (Penicillium sp.)1 73 &5 tH A~ 45
KA H B B A IS A8, Communesins A
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(%)-Communesin F 1] 44 M,

Compd. Communesin X R R
1 A O CH; CHs
2 B O CH; 2,4-Pentadienyl
3 C 0] H 2,4-Pentadienyl
4 D O CHO 2,4-Pentadienyl
5 E (0] H 2,4-Pentadienyl
6 F H,H CH; CH;
7 H O CH; CHxCH;
8 H O CH; CH,CH,CHj
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Figure 2  Structures of communesin family
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Figure 3 Representative akuammiline alkaloids and Akuammiline-type skeleton
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FR IR MU EAT T 0. FRATRIL B A AR [
= A B, S RIACIE LR, RO
RKFRAR(GE 1, Entries 10~12). N H BRI 5841
K, AHIP A2 T 5 DR R 1, Entry
13), BEHIRLBELINRBEAG T 58 20 K3 W iR 2.
1 PRI 34 731 AN AR/ A SCIR H3 R S

Table 1 Intermolecular oxidative coupling/O-cyclization cas-
cade reaction of f-ketoamide 34

Bn
Bn N/
X | X o
S N R LIHMDS \\
W % then I U MR
N THF, -78°C ~r.t. ™% N
34 H 32'
Entry X R Yield"/%

1 H CH; 74
2 6-F CH; 87
3 4-F CH; 66
4 5-Br CH; 75
5 7-MeO CH; 80
6 5-MeO CH; 51¢
7 4-MeO CH; 38¢
8 6-Benzoxy CH; 76
9 7-Cl CH; 78
10 H Benzyl 42
11 H n-Butyl 63
12 H t-Butyl 20°
13 H Phenyl 48

“Reaction conditions: 34 (0.2 mmol), LIHMDS (0.44 mmol), THF (3 mL), —78
‘C, 30 min, then addition of iodine (0.22 mmol), —78 °C, then r.t., 30 min.
bTsolated yield. “15% starting material was recovered. 422% starting material
was recovered. ° Simple oxidative coupling product was isolated in 37% yield.
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ST SCRR BT, BAT A IRAE R AR, gl
MR F L PR 5 R AR 1 — iy 2, T X — 2R
B AT U R AR s S, R, BRATTRAR BE S 120 T
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WEIANRIR T, i3RI 7 PSRRI S W T 1 (0 W0 e,
NI AT BL— 20 A 3 22 FR KNG R L PR R

F B RN G T, AT T IR 36.
TR ISR TR S SLARG R V5 m, AT S &
JRF IR FEUEAT T 25 %¢(3R 2, Entries 1~5). /] LIEH
B RYIERT, AL 21%IBCRAS B O ). G|
NIkl 7 BEORAP R 5 S 7 3 BURA P, (HAIAN
g PLAN(ZR 2, Entries 2, 3). foeJa A A O E 1 Ry
T RARROR A v S N PR 7 2, PSR R M0 Y AR 4
] DA BT I 7= 2. (3 2, Entries 4, 5).

2 N RN 36 701 N E AR/ SRS ERER SN

Table 2 Intermolecular oxidative coupling/N-cyclization cas-
cade reaction of malonamide 36

O LHMDS

X'{/ \ R then |,
N -78°C~rt.
36
Entry X R' R’ R® Yield/%
1 H H H H 21¢
2 H H H Ph 43
3 H H H Bn 59
4 H H H CO,Me 80
5 H H H Ts 80
6 6-F H H CO,Me 61
7 4-F H H CO,Me 82
8 5-Br H H CO,Me 70
9 4-MeO H H CO,Me 87
10 5-MeO H H CO,Me 83
11 7-MeO H H CO,Me 80
12 6-Benzoxy H H CO,Me 87
13 7-Cl H H CO,Me 87
14 5-Me H H CO,Me 66
15 H Me H CO,Me 80
16 H Ph H CO,Me 77
17 H H Me CO,Me 0’
18 H H Me Ts 25¢
19 H H Ph Ts 71
20 H Me Ph Ts 21

© 2013 Chinese Chemical Society & SIOC, CAS

¢ Reaction conditions: 36 (0.2 mmol), LIHMDS (0.44 mmol), THF (3 mL),
—78 °C, 30 min, then addition of iodine (0.22 mmol), —78 C, then r.t., 30
min. ®Isolated yield. ¢ 30% dimerization product was isolated. ¢ 50% starting
material was recovered. ¢ 7% starting material was recovered.

PN RBAT DA M BB AT T 552, FRATK
TIAT O SRS NANA], N OGERANSZ W[ B [1) HL A 1) 52 1)
(5% 2, Entries 6~14). Joi &M LTI 245 F 1 IR AR,
#BHE AL FS (W45 2 7). it HLRN: (e et AN 52 g
Wk 4 A7 AT RS2 W (38 2, Entries 7, 9). TMAEMGRIR 2 A7 5]
NIUAREE, [RIFETT DU I IR O 315 21 5 AN IE B 1K 2
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XAEA WL AR D L.

5 BES5RE

PLE CZ (A S5k, AT T —25r 1 N4
A A RS i 52 M W A sk B 41 9. T Se i o
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