Marine Natural Products from

Pseudopterogorgia elisabethae

Reporter: Su Yongjian



Brief Introduction

were mostly isolated by Fenical group and Rodr uez group

> Anti-inflammatory
> Antituberculosis

> Anticancer

> Antiplasmodial

pseudopterosins and seco-pseudopterosin
elisapterosin, erogorgiaene and pseudopteroxazole
elisapterosin A, elisabatin A and elisabethin B

elisapterosin A



Structures and Biosynthetic Pathways
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Synthesis

Broka (1988)
31 steps for pseudopterosin A-F aglycone (*7.07%o); 33 steps for pseudopterosin A (2.63%o)

. COzMe
1.3, TiCly, DCM, -78 °C
17 steps 2. NaOMe, MeOH . . m-CPBA, NaHC(23

66% for 2 steps CHCI;

dr 3:2 (4a:4b) 64%
TMSO  OTMS

1 2 P 4a
OMe

SnCly, DCM 9 steps 3 steps
88%
OH
5 6
*The yield of compound 7 pseudopterosin A

J. Org. Chem. 1988, 53, 7, 15841586



Synthesis

Corey (1989)
20 steps (*2.43%)

4 steps 3 steps
8 9 11 12
10
KH, THF (PhSe0),0, HMDS
70% PhH
13 14

pseudopterosin
A-F aglycone

*The yields of the first 2 steps are not specified

J. Am. Chem. Soc. 1989, 111, 14, 5472-5474



Synthesis

Corey (1998)
16 steps for pseudopterosin A-F aglycone (5.97%); 14 steps for pseudopterosin G-J aglycone (6.29%)
? ; OBn ; OBn
1. KOH, EtOH, 0 °C 1. LDA, TBSOTT, -78 °C
7 steps 2. SOCI,, py. _ 2. MnO,, 70 °C .
50% for 909% for
2 steps 2 steps

MsOH, DCM | dr 6:1-8:1
-50 °C 97%

MsOH, DCM
2 steps -50°C N 2 steps
100%
dr 25:1
19a pseudopterosin
A-F aglycone

J. Am. Chem. Soc. 1998, 120, 12777-12782



Synthesis

Kocienski (2001)

15 steps (5.79%)
sﬁ
7 steps S
H

H © H O
OTBS

20 21

OMe
2 steps EtAICI,, -78 °Q
79% H 79%
PhO,S |
24

J. Chem. Soc., Perkin Trans. 1, 2001, 2356-2366

1. BF3+OFEt,
2. MeOH

L.

t

63% for 3 steps

pseudopterosin
K-L aglycone

23

OMe

OH



Synthesis

Harrowven (2004)

14 steps (2.66%)
= M = OMe
OMe : QMe :
OH OMe
OH 6 Steps TfOH, 77 OC‘
Z:E=3:1 N0 89%, dr 9:1
X~ @)
26 27
= OMe Me OMe
LiSEt, DMF

3 steps BF3+OEt, heat

31% 57% 95%
Z:E=2:3

pseudopterosin
A-F aglycone

Tetrahedron Letters. 2004, 2089—-2091



Synthesis

RajanBabu (2011)
22 steps for pseudopterosin A-F aglycone; 24 steps for pseudopterosin G-J aglycone. The yield of
compound 1S 28.3%

thyl
Me Me (all |?\1Ly1€n;ARF : QMe S
_2steps_ [(@llyDNILAT I - - OMe 3 steps ' OMe
>99%, >95% ee | CN
34 35

1. NaOH, then HCI : ethylene
’ oM
2. (COClI),, then AICI5 OMe 3 steps ® l(ally)NIL2]*[BARF]
97% 92%, 84% ee
0o
36 37

1. Swern Oxidation
2. NaC|02
3. (COCI),

Y

47%

pseudopterosin

J. Am. Chem. Soc. 2011, 133, 5776-5779 G-J aglycone



Synthesis

Sherburn (2015)
11/10 steps for pseudopterosin ent-G-J aglycone (2.40% / 4.55%)

trans-Propenyl Bromide
Pd(PPh3),, Cul

\/ FPrpNH, THF 1. MsCl, NEt, then MeOH
Y l 2. Ni(dppp)Cl,, PPh3, = . A
- — X COyEt OHC
OH /TN | OHC
_ MgBr - _ 45 DCM, BHT‘
41 \/\/ - >
OH ”
2 steps T L ey,
\/ﬁ enantioselective 43 44 46
O
42
CHO OH
2 steps = DCM, BHT 3 steps
H H
CO,Et |
47 48 pseudopterosin

ent-G-J aglycone

Nature Chemistry. 2015, 7, 82—-86



Synthesis

Dong (2020)
8 (9) steps for pseudopterosin A-F aglycone [5.79% (2.61%)] and pseudopterosin G-J aglycone

[10.4% (4.58%)] 1. RuCl(p-Cymene)
2-Cyclopentenone (O [Rh(C5H4),Cl), - OMe [(S,S)-Ts-DPEN]
OMe [Rh(C2H4):Cll, OMe Mes, (PhO),PO,H OMe NEts, HCO,H
(HO),B OMe (R,R)-Ph-bod oM 2-aminopyridine, H,O 82%, >99% ee, dr 6:1
- ,, e > >
Me 98%, 98% ee @[ 77%, 94% ee Me 2. CbCl, Et3N
Me O
50 51 52
= OMe
= OMe s-BuLi, TMEDA :
: OM then 57 (Phse)z, H202
° then TBAF then t-BuO,H CDCly
Me dr 1.7:1
OCb
53
BMez
? OMe Me\\“ |
NaSEt Me™  Me
+ —_— + 57

56a 56b
Angew. Chem. Int. Ed. 2020, 7848-7856

pseudopterosin pseudopterosin
G-J aglycone A-F aglycone



Synthesis

Schmalz (2021)
9 (12) steps [25.7% (14.9%)]

9-BBN = OMe
OMe ethylene = OMe then 60, Pd(dppf)Cl, . Me,AICI
_ OMe CO(L)C|2, EtzA'Cl - ASPPh3, C52C03 C6F6
87%, 84% ee

89% 94%, dr 90:10
58 59 |/ﬁ/\OAc
60
e : Ve AICI
OMe . 3 LiSEt, DMF
4 steps DCM heat
92%, dr 95:5
62 63
Ph  ph 64 pseudopterosin
A-F aglycone
t-Pent /o)’/ O gly
O-F
O
t-Pent PPh, Ph PN
Ligand

Chem. Eur. J. 2021, 11574-11579



Synthesis

Harrowven (2005)
13 steps for colombiasin A (2.47%); 12 steps for elisapterosin B (3.68%)

_ _ t-BuO

TrisNHNH,, t-BulLi,

t-BuO

Angew. Chem. Int. Ed. 2005, 1221 —1222

colombiasin A



Supplementary

O 0
i i
R” Se\o, SC“R + HN{SiMe,], - Me;SiOSiMey + H,O + RSeSeR + N,
Overall Reaction d (Products)
‘
. X R
2 Me;SiOH : S/'
Onserved \m .
P Sc\g-;} SiMe, P Se=N /
,’ N == S¢
-y \
A R
Me SiOH ?SlMC; lntem.;tﬂ B
? . Seo, Observed
R SNH
14 / . .
o QOligomerization
il
Se + . Qo=
R” ™ OSiMe, R-Se=N
Intermediate A 10

Qbserved not observed



Supplementary

R
/ R
Se /
\'. / N _- Se R
OH N == Se¢ *) N
\ "X
R "3
-
K, 2,3- sngmatropxc
rearrangement
R’ : R’
R
i NL2NH N_ N___NH
X=-Se=NH OR ?C ?c OR - ?c’ ?c ?e —_— RSeNH3
R R R R R 15

J. Am. Chem. Soc. 1993, 115, 3, 948-955

17



Supplementary
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Synlett. 2009, 853



Supplementary

o) ERAICI EtAICI,

CP\ /
Co
P° N

J. Am. Chem. Soc. 2010, 132, 3295-3297
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Supplementary

~ C1

1a + C1-HCI

L Ph 41b + 1b
Cl  41b TS2 42b Cl 1a 1p Me 1c Me 6.1
(-7.0)
C—C activation C-H metallation C-C reductive elimination Protonation
| < > | < > | < > | < >|
C1-C2 cleavage (black line); C1-C5 cleavage (grey line) 20

Nature. 2016, 539, 546-550



Supplementary
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