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O OH

Anguinomycin A: R = CH3, R'= CO5H
Anguinomycin B: R = C,Hg, R'= CO,H
Anguinomycin C: R = CHj, R' = CHj
Anguinomycin D: R = CoHs, R'= CHjy

* |solated from Streptomyces strains

 |C500.15-1.7 nM against normal and transformed rat
cells

e Selective induce apoptosis of p-RB-inactivated tumor
cells, while inducing growth arrest in normal cells

* |Inhibits nucleocytoplasmic transport

Hayakawa, Y, et al, J. Antibiot. 1987, 40, 1349; Hayakawa, Y, et al, J. Antibiot. 1995, 48, 954
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O OH O OH

Anguinomycin A: R = CH3, R'= CO,H Leptomycin B (LMB)
Anguinomycin B: R = C5H5, R' = CO5H over 1000 pubs
Anguinomycin C: R = CH3, R'= CH4
Anguinomycin D: R = CoHg, R'= CH3
ICsO = 01 '1 7 nM

O OH

(-)-Kazusamycin A
O OH

(-)-Callystatin A
|C50 = 10PM (@)

O O CHO

Leptofuranin D

Highly Cytotoxic,
Structure Similar Polyketides
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Retro-Synthesis

Negishi coupling
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Synthesis of C1-C11 Fragment

OMe e QiPI‘
53 mol% a 1. PTSA, 'PrOH : o
= + HJ\ > I

A 4 AMS, rit. -

S s r 2. TBAF, THF A
86 % 84 %
96 % ee
Br :
CpyZrHCI; ZnCly;  ipro, o H E Pd(PPhg),, Me,Zn

R
v

Pd(PPhg)4, DIBAH OTIPs ©F PdCly(dpePHOS)

then b Et,Zn, THF

81 % R = Me, 68 %

R =Et, 84 %

TBAF; PPhg, imidazole iprQ, - | Br

- ’ T b
l,, toluene, ether | N\C/O Br™ ™
/ r\CI a OTIPS
R =Me, 75 % @)

R =Et, 88 %
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Highly Enantio- and Regioselective Quinone Diels-Alder
Reactions Catalyzed by a Tridentate Schiif Base Crll!

Complex
N 0 h 0
O H :
- DBU, air
MeO OTES 5 mol% a MeO T :ﬂ\ _ = MeO :ﬂ\
+ o
MGNMG toluene, 0 °C H OTES OTES
0 o) o)
O 0 0 0
MeO :1\ MeO MeO MeO
| l
OTES OTES OTES
o) o) o) 0
96 % ee 93 % ee 97 %ee 90 % ee
12:1 > 30:1 25:1 9:1
Me
Me.
"/,/O
E. Jacobson, et al, ACIE, 2005, 6043 T/[ |
N O
E. Jacobson, et al, ACIE, 2005, 6047 H 1o ot
Me [Ycr @
o)
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Negishi Coupling with Selective Inversion and
Retention of the Configuration

Br

. H :
Pro., @MOTIPS

5 - 10 mol% catalyst

Et,Zn, 0.05-0.1 M

'Pro,,

Equivalents : Reaction Ratio :
Catalyst (mol %) Concentration time s.m./cis /trans Yield
Pd(PPH3)4 5 0.06 24 0.14/1.00/0.38 | n.d.
Pd(PPH3)4 10 0.1 28 0.16/1.00/0.17 | n.d.
PdC12(PPh3)2 10 0.05 20 1.00/1.08/0.66 | n.d.
Pd(PtBu3)2 10 0.05 3.5 0/0/1.00 75%
PdCI2(DPEphos) 5 0.08 14 0/1.00/0 84%
PdCI2(DPEphos) 10 0.08 14 0/1.00/0 84%
Trans-di(u-
acetato)bis|o-
10 0.05 20 0/0/1.00 659
tolylphosphino)benzyl /0/ /o
dipalladium(II)
Allyl[1,3-
bis(mesityl)imidazol- 0
2-ylidene]palladium 10 0.05 20 0/0/1.00 77%
chloride
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Synthesis of C12-C24 Fragment

N/Zk/ \)\/ )J\ )J\/W/\ 1. LAH Et20 0°C cl)
, > W\

Ph LDA, -78 °C Ph 2. Oxalyl chloride, DMSO
Ph /’ 92 % Ph // > 973 CH,Cl,, then Et;N
99 %
O O OH 1. MeONHMe-HCI, AlMe3 O OTBS
ent-c, - 2. TBSOTH, 2,6-lutidine :
: O N - - »

Bu,BOTf, EtsN N 3. DIBAH

77 % Ph Ph 86 %

dr>87:13
O

EtO)K’//PPhs OEt OH OTBS

f

2. LAH, toluene, -17 °C - : toluene, 20 -35 °C
99 % - - - 99 %

. ent-c, BuBOTRLELN § OH OTBS

dr>97:3

OH OTBS

1. DIBAH, THF, -78 to -10 °C

2. MnOz, CH2C|2
3. CrCly, CHIg, THF, 0 °C

75 % dr>97:3
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Completion of the Synthesis

, H
9-MeO-9-BBN, tBuLi 'PrO., OH O (E)TBS

ether, -78 °C to r.t. g

R= CH3 or CQHS

1. PPTS, water, acetone

5 mol% Pd(dppf)Cly*CH,Cl,
2. R = CH3, DMP, then MnO, o;
R = CZH5, PCC

OH OTBS 3. HF+pyridine, pyridine
R = CHj, 80% 4.5d
R = CQH5, 48 o/o

15 mol% ASPhs, 032003
H,O, DMF

O OH

Anguinomycin C Anguinomycin D
30 % 57 %
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Compounds
Generated
mixture fraction OH OTBS USIng a

HJ Mixture of

Diastereoisomers
at C1/

O OH H
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Biological Evaluation as Inhibitor of Nucleocytoplasmic Transport

A Compound 1 Compound 2 Compound 4 Compound 44 B Compound 3 C LMB

5nM
10 nM

25 nM

LMB

solvent control
50 nM

Hela cell and Rio2 protein

100 nM

200 nM
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Chromosome maintenance region
1 (CRM1) and SNUPN Complex

A. X-Ray structure of the CRM1-SNUPN complex

B. Close-up view on the N-terminal nuclear export signal (NES) of
SNUPN

C. Hydrophobic residues of SNUPN NES define five pockets in the

CRM1 groove 12
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Models of CRM1-Inhibitor Complex

Sphere models of Leptomycin B adduct (A) and compound 4 adduct (B).
C. Superposition of LMB adduct with NES residues of SNUPN. LMB
depicted in yellow with hydrogen white.

D. Atom numbering of LMB adduct.

13
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Conclusion

* Total synthesis of Anguinomycin C
(6.7%) and D (6%)were obtained in 18
steps (longest linear sequence).

* Inhibitors of CRM1, shut down protein
exportat > 10 nm

* Structure basis for this inhibition.
Lactone ring and side chain effects.
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