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Dynamic Asymmetric Kinetic Transformation
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Scheme 1. Retrosynthetic analysis of BAY 36-7620 and (+)-brefeldin A.
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Pd mediated TMM reaction
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Table 1. TMM cycloadditions to butenolide ent-4.%!

Entry Substrate Conditions Product Yield [%] dr (epimers)”
1 204 toluene, 100°C, 12 h 23a 93 = 08:2

2 204 THEF, 65°C, 24 h 23a 93 = 08:2

3 20b THEF, 65°C, 12 h 24 94 5.5:1

4 20h toluene, 100°C, 12 h 24 91 94:6

5 20¢ toluene, 100°C, 12 h - - -

6 20d toluene, 100°C, 48 h 23d 60 =>98:2 (1:1)

7 20e toluene, 100°C, 24 h 23e 79 =>98:2 (4:1)

[a] All reactions were run as summarized in Equation (11). [b] Diastereomeric ratios are of the crude reaction
mixture.
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Scheme 3. Retrosynthetic analysis of (+)-brefeldin A (6).
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Scheme 4. Retrosynthetic analysis of the lower side chain 27.
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Scheme 5. Retrosynthetic analysis of the cyclopentane core 26.
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Table 2. Asymmetric allylic alkylation of 4-methoxyphenol with crotyl carbonate.”!
Entry Pdxdba; Ligand Conditions Yield branched/ % ee

[mol %] [mol %] [%] linear
1 1.0 3.0 THEF, RT, 0.5m 85 87:13 60
2 1.0 3.0 CH,CL, 0°C, 0.5m 78 92:8 71
3 0.25 0.75 CH,CL, 0°C, 0.5m, 30 % 86 97:3 31

Bu,NCl

- 0.25 0.75 CH,CL, 0°C, 0.5m 75 95:5 81
5 0.25 0.75 CH,CL, 0°C, 0.5M, K,CO; 75 93:7 81
6 0.25 0.75 toluene, 0°C, 0.1 M 9s 96:4 90
7 0.25 0.75 branched SM, as entry 4 92 96:4 32

[a] All reactions run as summarized in Equation (12).
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An alternative approach to the lower side chain
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Synthesis of the core—a first-generation approach

Pd(OAc),, (IPrO).P

7 20a

(‘";_2 Me;Si\)'L/OAc

{.. — - - \
(S 0’:\ 0}%0 toluene, A, 91% ou /'°~Ho

>98:2 dr

4 ent-23a

<f_\

o

OsOq,

THF 0
92% H



(> X
1) DIBAL-H, toluene -
sl )
- H
2) TBSOTH, pyr.,

77% (2 Steps) 0"y O
>96:4 dr H
41 R= H. 31a
R=TBS, 31b
OTBS
>—MgCI !
{aikve BHT = HO
THF, 10 °C O
26

Scheme 7. First-generation synthesis of the core 26.
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Synthesis of the core—a second-generation approach:

Scheme 10. Revised retrosynthetic analysis.
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< L CO,Et N
RESOS Conditions, Solventf

H Y OMe

52

Table 4. Diasterecselective alkylation of the C(4)-aldehyde.”

(19)

Entry  Solvent(s) Conditions 4(S¥44(R) Yield [%]
1 THF/HMPA 5:1 -78°C,4h 6.0:1.0 88
2 THF/HMPA 9:1  -78°C,4h 4.5:1.0 84
3 THF ~78°C, 4 h 1.0:3.0 86
4 THF ~78°C, 4 h, MgBr, 1.0:35 80
5 DME ~78°C, 2 h 1.0:5.0 92
6 DME ~78°C, 2 h, MgBr, 1.0:6.0 91

[a] Reaction as depicted in Equation (19).
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Scheme 14. Completion of the total synthesis of (+)-brefeldin A (6).



Conclusion

The highly convergent total synthesis of (+)brefeldin A was achieved in 18 linear steps with 6%
yield

A concise, 6-step synthesis of Bayer 36-7620 was completed in 44% yield, compared to the 8-
step and 16% vyield process

The enantiopure furanone has shown its utility as a versatile “chiral aldehyde” building block.
TMM cycloaddition to the chiral butenolide gave excellent regio- and diastereoselectivity

The first total synthesis to employ trans hydrosilylation of alkynes.



