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Originally proposed structure of
Diazonamide A

» Hexane extracts from lyphilized ascidian,
Diazona angulata, Siquijor Island, Philippines

* Isolated by Fenical, Clardy, and co-workers in 1991
 Exhibits antimicrobial, cytotoxic, and antiviral activities

» Mean Gl;;,=4.9 nM against standardized panel of human
cancer cell lines

* In vitro activity against HCT-116 human colon carcinoma,
and B-16 murine melanoma cancer cell lines,
with 1C5,<15 ng/mL

Fenical, W.; Lindquist, N. J. Am. Chem. Soc. 1991, 113, 2303



“Structure Determination”

* 'H NMR, 33C NMR, HRFABM

Me
Me Me » UV spectra — little evidence for unsaturation
RgHN HH Me
N, N * Single-crystal X-ray diffraction of
o) ) p-bromobenzamide derivative of

Diazonamide B

« Unable to obtain stereochemistry at C11

Diazonamide A: R;=0OH, R, =H, Rz = 'z?z
Diazonamide B: R; = OH, R, = Br, R3=H i
p-bromobenzamide derivative: R; = O2 (acetal), R, = Br, Ry = ‘HL

Br

Fenical, W.; Lindquist, N. J. Am. Chem. Soc. 1991, 113, 2303



Harran’s Synthesis for Proposed
Diazonamide A
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Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4765



_Pinacol Ring-Contraction
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Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4765
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single d|astereomer Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4765



Robinson-Gabriel cyclodehydration
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Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4765




Witkop-type cyclization

Me Me

hv (300 nm)

) > CbzHN,
LiOAcC !

CH5CN/ H,0
40%

- A

-HBr

Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4765
Witkop, B. J. Am. Chem. Soc. 1966, 88, 3941



Harran

Diazonamide A ??°?

Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4765



X-Ray structure proposed
Diazonamide A

Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4770



Diazonamide A

Me Me
Me Me Me Me
H,N H H Me HO H H Me
/ \ / \
N N N N
0 0 y
Initially Proposed Structure of Revised Structure of
Diazonamide A Diazonamide A

* Re-evaluated cyrstal structure
 Acid digests do not produce valine; -OH = -NH,

* Protonated N has been mistaken for O

Harran, P. G. Angew. Chem. Int. Ed. 2001, 40, 4770



Efforts toward the Total Synthesis of
Diazonamide A

Total Syntheses Contributions

Nicolaou
“2002, 2003

2003



Rhodium-catalyzed synthesis of
oxindole
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54% 2 steps

Wood, J. L. Tetrahedron Lett. 2003, 44, 4919



Catalytic Enatioselective Synthesis of
Oxindole

Me CCl, Me, CCls
R, O >LMe

@) >L Me
5% (-)-catalyst
R3 of DCM, 35 °C Ry O
N\ — > R
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N 88-91 % yield

p 93-99% ee

Fu, G. C. Angew. Chem. Int. Ed. 2003, 42, 3921



Stille Coupling
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Vedejs, E. Org. Lett. 2004, 6, 237



Niclaou I: Retrosynthesis
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888



Oxazole Formation
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888



Formation of Quaternary
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-
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888



Bartoli Indole Synthesis
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Bartoli, G. J. Chem. Soc., Perkin Trans. 1 1978, 892



H H Me
/ \
Csz, N{
=N OH

Me

Me
H,N
3 steps 2
CO,H —N
— OBn
_> . O
CbzHN® F
O N
omom MOM  Br
( ) N\
I
N N HATU, collidine
| N
AN DMF, DCM
. 25°C, 12 h
-7\ 36%
HATU \
\_ J
Me
H, Me
CbzHN, N
: —
BCl;; NaOH OBn
O O_
-

O N
omom MOM By

Only one C-10 epimer cyclized

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888
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33%

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888



Final Steps...

Me

Me Me
HO H H\ Me

1.NCS O
2. TFA
3. DIBAL-H
B ——
4. Hp, Pd(OH),/C
5. EDC, HOBt
24%

Me Me

OH Diazonamide A
HO

24 steps
3.98 x 10 * % overall yield

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12888



Nicolaou Il:Retrosynthesis
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897



Formation of aryl boronate

1. MezN /
Br N7 o, Br NH,
TFA, 25 °C
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65 °C, 6h
H 87% 2 steps H
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897



Formation of aryl halide

COZMe
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o
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C-10 isomers Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897
inseparable



Suzuki Coupling
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897
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Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897
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C-10 epimers
resolved

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897



1.NCS
2. BCl3; NaOH

3. DIBAL-H

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897



Final Steps...
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Me Me Me
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Me Me
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Diazonamide A

31 steps
1.44 x 10 * % overall yield

Nicolaou, K. C. J. Am. Chem. Soc. 2004, 126, 12897



Harran: Retrosynthesis

electron source

Harran, P. G. Angew. Chem. Int. Ed. 2003, 42, 4961
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Yonemitsu Oxidation
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Me Me
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single atropdiastereomer



Completion of Diazonamide A

Diazonamide A

19 steps
.01 % overall yield



Summary

Nicolaou | Nicolaou Il Harran
2002 2003 2003
24 steps 31 steps 19 steps

3.98 x 10 *% overall yield 1.44 x 10 % overall yield .01 % overall yield



