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Enantioselective Total Synthesis of Reveromycin B
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The reveromycins AX) and B @) belong to a new family of

natural products that have been isolated from a soil actinomycete

of the genusStreptomyces Both compounds inhibit eukaryotic
cell growth presumably by interfering with an element associated
with the epidermal growth factor receptor pathvidyThe
molecular structures df and2 are characterized by a [6,6] or
[5,6] spiroketal core respectively, decorated with two highly
unsaturated side-chains ending in carboxylic acid units. The
relative and absolute configuration df was determined by

chemical degradation and spectroscopic analysis, while the

structure of2 was proposed by analogy fo* Herein, we would
like to disclose a route to the chemical synthesi&,afthich may
also be amenable to the synthesis of other members of this family.

This reaction sequence constitutes the first total synthesis of a

member of the reveromycin family and unambiguously confirms
the proposed structures f@rand 1.
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The strategic bond disconnections of reveromycin2Bdre
outlined in Figure 1. Our plan was based on the use of Negishi
and Kishi-Nozaki coupling reactions for the construction of the
reveromycin framework. The key components of our strategy were
thus defined as vinyl iodid®, vinyl iodide 4, and alkyneb.
Compoundb was further disconnected, revealing aldehgad
iodide 7 as potential precursors. Application of this plan to the
synthesis o is shown below?.
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Figure 1. Strategic bond disconnections of reveromycinZp. (

Scheme 1.Synthesis of the C8C20 Fragment?
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a2 Reagents and conditions: (a) 1.0 eqiiv2.1 equivt-BuLi, —78
°C, EtO, 0.5 h, then 1.4 equi§, 0.5 h, 84%; (b) 1.2 equiv Desdartin
periodinane, ChCl,, 25°C, 1 h, 95%; (c) 1.5 equiv TBAHHF, THF,
50°C, 2 h; (d) 1.5 equiv DDQ, wet Ci€l,, 15 min, 25°C, 87% (over
two steps); (e) 0.1 equiv CSA, GHI,/MeOH, 9:1, 25°C, 3 h, 80%; (f)
3.5 equiv AgO, 7.0 equiv EiN, CHxCl, 0°C, 3 h, 97%; (g) @ CHxCl,
—78°C, then 5.0 equiv NaBl{ MeOH, 25°C, 1 h, 97%; (h) 1.5 equiv
Ac;0, 3.0 equiv pyridine, CbCl,, 25°C, 15 min, 97%; (i) @, CHxCl,,
—78 °C, then 1.5 equiv P#®; (j) 5.0 equiv CBy, 10 equiv HMPT,
THF, —30 °C, 30 min, 89% (over two steps); (k) 2.1 equiv BuLi, THF,
—78 to —20 °C, 20 min, then 5.0 equiv Mel, THF-78 to 0°C, 2 h,
95%.

The synthesis of fragmert is illustrated in Scheme 1 and
requires union of aldehyd# with iodide 7.° To this end, lithiation
of 7 (t-BuLi, —78 °C) followed by addition o6 and subsequent
Dess-Martin periodinane oxidation of the resulting C15 hydroxyl
group afforded keton8 (2 steps, 80% overall yield). Sequential
deprotection of C18 and C11 hydroxyl groups (TBAF, DDQ)
furnished spiroketad (2 steps, 87% overall). The structure ®f
was unambiguously confirmed by its conversion to triacetéte
which exhibited identical spectroscopic and analytical data with
the known10, obtained by degradation of the natural reverom§tin.
Compound9 was then transformed to the desired alkyieia
ozonolysis of the terminal olefin and treatment of the resulting
aldehyde under the modified Coreffuchs conditions (three steps,
85% overall yield)

The synthesis of the C1C7 fragmen# proceeded as depicted
in Scheme 2. Evans’ aldol methodoldg§yvas employed to set
the stereochemistry at the C4 and C5 carbons, and thus, aldehyde

(9) Experimental details for the synthesis 3)f6, and7 are included in
Supporting Information.
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Scheme 2. Synthesis of the C1C7 Fragmen#?® Scheme 3. Synthesis of Reveromycin B)®
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equiv AlMes, 9.0 equiv MeG-NHMe-HCI, THF, —30 to 0°C, 2 h; (c) \H? o H . 16
2.0 equiv TBAFSIO,, THF, 25°C, 3 h; (d) 1.5 equiv TIPSOTT, 3.0 equiv SEMO,C™ X SN > 2Z 30| ©).CTClz
2,6—lutidine, CHCl,, 25 °C, 15 min, 81% (over three steps); (e) 2.5 Me Bu ©0°: o 0% NiCl,[3])
equiv DIBAL-H, THF —78°C, 0.5 h; (f) 2.5 equiv P#P=CH—CQ,SEM, Me
CH,Cl,, 25°C, 15 h, 91% (over two steps); (g) 0.02 equiv {PpPdCb, 17
15 equ(i)v BuSnH, benzene, 5C, 10 min, 91%; (h)4, CH.Cl», 0°C, 5 o  (85%) l(f) DMAP, oﬁo
min, 90%. Hozc/\)’\? ., Me Me
11 gave rise to alkynd4, via amidel3 (6 steps, 59% overall SEMOzCMO PNF ZC0,SEM
yield). Hydrostannylation ofl4 using catalytic Pd(ll) afforded Me Bu 0% Me OTIPS
the vinyl stannane, which upon treatment with iodine generated 18 (9) TBAF (69%) 2 I
the desired vinyl iodidet (81% overall)*?

Having completed the synthesis of the-6820 and C+C7 2 Reagents and conditions: (a) 1.0 egbij2.0 equiv CpZrHCI, THF,

fragments, our attention was focused on the construction of a 50 °C. 2 h; (b) 3.0 equiv ZnGJ THF, 5 min, 25°C; then 1.1 equiv,
sterically hindered C7#C8 bond. This was successfully achieved g?ﬁfgﬂg (7'355;)_“'?3)' g';':e' zuri]v’ ’2\15; |CQ ?_A"_l/lg'_ &c)osig_i‘;“'z": F(’)Ig’ g";/o_H'
with the utilization of the modified Negishi coupling conditions, )",y eq’uiv3’°’24 equiv cq:rc;j (with 0.5% ’fliclz),. DME. 25 °C. 3 ﬁ
recently reported by Panek and Fitf. Thus, hydrozirconation  ggo'(1 2:1 ratio at C19); (f) 10 equiv succinic anhydride, 12 equiv
of 5, followed by treatment with ZnGland subsequent addition  pmap, 25 °C, 3 h, 85%; (g) 10 equiv TBAFTHF, THF, 2 h, 25°C,

of vinyl iodide 4 and Pd(PP¥),, afforded the desired cross-coupled 69%.

productl5in one pot and 84% yield (Scheme 3). It is worthwhile

to comment on the efficiency and superiority of the above  |n summary, the first total synthesis of reveromycing} lfas
coupling as compared to the Stille-type reaction for the formation paepn designed and accomplished. Crucial steps of our strategy

of the C#-C8 bond:* . . . included a modified Negishi couplifigf and a Kishi-Nozaki
The final steps of the reveromycin B)(synthesis are described coupling? that were applied for the installation of the polyene-

i(n St_cherlrje ?]:.lsA;:ilclj-catglyt/)zed _Otllletprotelction of ftthhe acetltt)_nide containing side chains @ Our synthesis demonstrates the utility
duiglc IOQ\?el?/isoe to, a? dg\ge d%%r?);llf?/l\:)?/grz"ljllve}g?doThiz rse:tuﬂ:r;g of the above methodologies for the construction of complex,
9 aaenye (470 OV yield. 9\ polysubstituted dienes. The highly convergent route with the
stage for the crucial KishiNozaki coupling of 16 with 3,° which ) )
longest sequence of 21 steps could provide access to a variety of

afforded alcoholl7 (1.2:1 ratio at C19, 65% combined yield). . . ; . .
Despite several attempts to increase the yield and d.e. of thispmem"’leIy bioactive analogues. o synthesls also confirms the
proposed stereochemistry of the reveromycins.

reaction, we observed no significant improvement. Nonetheless,

it is important to recognize the remarkable selectivity of the ] )
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