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Penicillium

* Emerging class of metabolites isolatedfrom o, R, = iTTTTTTTTTTTTTommomooooees
different marine and terrestrial species of the
genus Penicillium.

* Communesins A and B first identified in 1993 by
Numata from a strain of Penicillium sp. isolated , , o
from the marine algae Enteromorpha intestinalis. diMe epoxide  diMe vinyl

* 8 members disclosed to date (communesins A-H).
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* Indole polycyclic alkaloids with: Rz Ra
— 2 vicinal quaternary centers at C7/8 Communesin A Me Me diMe epoxide
— 2 aminal moieties. Communesin B \W Me diMe epoxide
* Biological activity: Communesin C ’\W H  diMe epoxide
— moderate antiproliferative activity against CommunesinD  \"\\"" CHO dilMe epoxide
several human leukemia cell lines .
. . . . Communesin E Me H diMe epoxide
— active against brine shrimps c . i
— antihelmintic activity wmu"eﬁ'_n Ve Me df eviny _
— insecticidal activity against silkworms Communesin G Et Me  diMe epoxide
— microfilaments disruption. Communesin H n-Pr Me  diMe epoxide
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Communesins: Proposed Biosynthetic Pathways

Stoltz and co-workers (2003)
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Highlights of the strategies in the synthesis of
communesin F

one stap?
catalytic,
asymmetric?

N H R
H g

(Funk, 2012) (Movassaghi, 2016) this work
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(£)-Communesin F: Qin’s synthesis (2007)
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communesins A (R = Ma) communesin F

and B (R = 1,3-pentadienyl)
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(+)- Communesin F: Weinreb’s synthesis (2009)

COZEt
N 1. H,, PYC
Pd(OAc),, PPhy, DMA, BOMO 2. Boc,0
NO2  k,cos, nBu,NBr, 150 °C 3. AlHz*Me,NEt

80%
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(-)-Communesin F: Ma's synthesis (2010)

nuclaomilic
cyclization
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(+)-Communesin F: Funk’s synthesis (2012)
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(-)-Communesin F: Movassaghi’s synthesis
(2016)
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Highlights of the strategies in the synthesis of
communesin F

one stap?
catalytic,
asymmetric?

N H R
H g

(Funk, 2012) (Movassaghi, 2016) this work
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Design of Ir-Catalyzed Asymmetric Cyclization
Approach to Tetracyclic Aminal.
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Br ;’r N\ "f bio-inspired annulation
S \-" HN 4 readily available materials
— R step=, atom=- and redox- economy
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Optimization of the Catalyst and Additives Used
for the Annulation of N, N-aminal-Containing Tetracycle

TBSO

OTBS

4 mol% catalyst,
additive, suluent
RT,12-24 h
R=H, 16a
R=Boc, 16b
R=CO;Me, 16c

6 [Ir'ég';fili{lzl]z Et:B, KO-f-Bu THF 6:1 91 52
7 [IrEg;ji]lflIl]z EtB,KO--Bu  toluene  >10:1 92 65
ge [I“ég';fi]i{lﬂ]z E:B,KO-+-Bu  toluene  >10:1 83 65
] [IrEg;Ii]]_.{lll]z Ph:B, KO--Bu toluene - - trace
1o o€l 9BBNa-Cellis, 4 pene >101 99 55

(S)-L1 KO-t-Bu

[i(cod)Cll:  9-BBN-n-CeHs, _
NIBS 1 ]h {S:I—Ll KO-t-Bu toluene =10:1 03 56 12




Synthesis of the Pentacyclic Intermediates

¢) 0s04, NMO, NalO,

a) KO-t-Bu, Mel b) Phthalimide d) Pinnick Oxidation
then CSA PPhy. DIAD then CH;N,
85% 80% 75%
14a 23

g) KO-t-Bu
e) NaHH,0 aliyl iodide

f) BoczO, LIHMDS

76%
B1%

) 00, NMO, NalO; .

h) KOH then NaBH,
N - = [X-ray]
a B8%
98% Ny 'Boc mp: 198-201 °C
!
28 29
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Completion of the Total Synthesis of (-)-
Communesin F

a) NpHyH,0 b) Pd(OAc),, Plo-Tal)s, Et;N

then Ac,0O 2-methyk3-buten-2-ol, 65%
N, 90% N o MsCLELN. 60%
L] ' 3 " x
F{HEGG IkllllHE-DC N % Boc
a0 35 :!EI|I

MNHAC
d) LiAIH, f) TFA
—_— —_—
65%
N\ overall
M H Boc N H
\ \
e) MsCl, Et;N EE: E":;E {(—Fcommunesin F (1)

natural: [u]p —264 (CHCIs, ¢ 0.34)
synthetic: [a]n —269 (CHCI,, ¢ 0.16)
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Conclusion

@

"Lalrs, g,
_,f<"_® Ir-catalysis
J 1 step

HN 16 —— &

-~ Boc 56%

15a 93-99% ee

enantio-, diastereo-, and regioconirol

(—)-communesin F

* An enantio-, diastereo-, and regioselective iridium-catalyzed
annulation between a 3-substituted indole and a protected 2-
aminophenyl allylic electrophile, constructing the lower N,N-aminal-
containing CDEF tetracyclic core within one step.
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