Total Synthesis and Stereochemical
Revision of the Chlorinated
Sesquiterpene (t)-Gomerone C
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Isolation and Structure

= Jsolation from samples of Laurencia
majuscula collected at the southern coast of
La Gomera, Canary Islands.

@ Unexplored biological activity

w Structure assigned by MS, IR and NMR ('H,
3C, DEPT, NOSEY, COSY).
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= Angular, tricyclic carbon skeleton
® Two chloride substituted tertiary carbon
centers
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Chlorinated Natural Products

HO O Clo,
chiral ligand

O‘ = complex
Me 7
RO o) (87% e.e.) RO

o Me Asymmetric
chiotination

(-)-napyradiomycin A1

Snyder; S. A.; Tang, Z.; Gupta, R. J. Am. Chem. Soc. 2009, 131, 5744 - 5745.

4.

(DHQ),PHAL (20 mol %),

HO

- p-Ph(CgHy)ICI, (1.6 equw)
‘/\/' 63% yield, 81% ee

Gomerone C

@
u  Usually from chlorination of olefin

Nicolaou, K. C.; Simmons, N. L.; Ying, Y.; Heretsch, P. M.; under asymmetric cata’ySt
Chen, J. S. J. Am. Chem. Soc., 2011, 133, 8134 — 8137
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Biogenetic Pathway
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Figure 1. Class I and Class Il of marine and terrestrial skeletons.
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Scheme 1. Biogenesis of marine skeletons (Class I) and terrestrial skeletons (Class II).
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Retrosynthetic Analysis
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Conia-ene Oxidation Diels-Alder
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o OTBS Chlorination
— Clyms
V 4
(o]

Chlorination

IZ> TBSO\Q/ ) \g)/@

Unsaturated carbonyl compounds-> Cyclised products
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Conia-ene Reaction

D Ph Ph
Ph —= j o) == % Enolisation is followed by
\ o e D ; a concerted 1,5-hydrogen shift
Lower temeperature
Q9 MeO °
1% (PPh3)AuOTf
Me OMe i . Me7 ‘‘‘‘‘ 95% (17:1 dr)
£t CHoCly, rt, 50 min. O/
X Et
Application
BnO HO
OTBS 10% [AuCIPPh,),
OBn 10% AgBF, O | 3steps o —
- —_— /
Ve = CH,CI,/MeOH (10:1), NN
H 40°C Me Me

(+)-lycopladine A

Conia, J. M.; Le Perchec, P. Synthesis 1975, 1 — 19
Kennedy-Smith, J. J.; Staben, S. T.; Toste, F. D. J. Am. Chem. Soc., 2004, 126, 4526 — 4527
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Synthesis

Phosphazene base
OTBS H (\ O w P,tBu (3 eq)

TBSO Me,AICI (20 mol%) 1. TFA, 89% (o) F9C4SO,F (1.3 eq)
A + ' ' '
5 15 °C -> 0 °C, 69% 2.ethylene glycol 92%

TsOH, 95%

o} o) 0
<3 -
(\0 H 1. n-BuLi, TMSCI

H 1. n-BuLi, then o then 0.1 M HCI
o BF; OEt,, DMF, 78% THF, reflux, 92% 1. TBSOTf
* e
2. Pd/C, H,, 84% 2. LIHMDS 2.
I I 3. K,CO3, 88% then, 94% I l B I I
(o] 9 II I?h N'
\
0" c1-SNiBu ™S oo ™S
N*O\
N- 66%

HsC N ' CHs
= Convert ketone to alkyne by strong base H 3dN_E_N_E_NbH ;
® Mukaiyama dehydrogenation HaC” CHa Cln:ICHs

3

Phosihazene base P2-t-Bu
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Structure Revision

®

tB
fo) fo) (0} OTBS tBu—Pl /'AU'NCHCH3
1. KHMDS, TBSCI SbFg
'
2, BuyNCl3, 51% 65%
TMS T™MS
A)
(o)
SnCly, HCl(gas) exo-attack endo—attack
- Clon, —— TR 7 Sl
sealed tube, 67% H predicted
B8l a2 2 Hy \'CHa
exo-attack NOE expected
B)
Original Assignment -
CH3: & 1.90 (Compound 1),
c@
6 1: 70(Compound 2) [rge?/?;:criogt?uctﬁrel
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Summary

= The first synthesis of (£)-Gomerone C and their family
members (15 steps 4% from known diene and cyclopentene)

@ Diels-Alder Reaction

w Schwesinger’s base/NfF (convert ketone to alkyne)

® Structure reassignment
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