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Introduction

(+)-Euphohyrisnoid A Euphorbia lathyris

® [t was isolated from Euphorbia lathyris in 2021;
® |t has a new [5/7/6/6] tetracyclic core, with a unique bridged bicyclo[2.2.2] ring system;

® |t demonstrated significant antiadipogenic activity.

Huang, D.; Pan, Y.-H.; Yuan, F.-Y.; Tang, G.-H.; Yin, S.* Org. Lett. 2021, 23, 9602-9605



Retrosynthetic Analysis
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Synthesis of Critical Intermediate 6
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Intramolecular Baylis—Hillman Reaction
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Synthesis of Critical Intermediate 7

1) NaBH4, CeC|3'7H20

2) Ms,0, NEt;, Then DBU
80% yield over 2 steps
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Synthesis of Compound 13

Pd,(dba)s, NaOAc, PPhj
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1) LDA, 12, THF, - 78 °C
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Synthesis of Compound 2
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Synthesis of Compound 2

MgBr
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Synthesis of Compound 15
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Synthesis of Compound 19

HO O Me

Me 1) N2H4'H20, Et3N, DCM

Me then I, DIPEA, THF Me
PhMeZSi: 2) TMSIm, TBAF, 60 °C PhMeZSi:
o i
14 50% yield over 2 steps 17
1) Pd(dppf)Cl,, CO, NEtj,
MeOH
2) LiAlH4, THF 0 °C
63% yield over 2 steps
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Synthesis of Compound 22
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1) Li/NH3, THF/EtOH, -78 °C

2) TBAF, then MeOH, KF, H,0,
60% yield over 2 steps
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Synthesis of Compound 22
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1) Li/NH3, THF/EtOH, -78 °C

2) TBAF, then MeOH, KF, H,0,
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Synthesis of Compound 1

1) TBAF, THF, 100 °C

\i

2) TMAD, PBu3, PhCO,H
63% yield over 2 steps

1) DMP, NaHCO3;, DCM

Y

Me
2) Ac,0, TMSOTf, DCM
71% yield over 2 steps BzO

Euphohyrisnoid A(1)
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Summary

BzO

COzMe | \Me
0 CO,Me 30 steps ’ - aMe
+ / >  Me
. Me 0.24% oversall yield :
Me Me
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8
(+)-Euphohyrisnoid A

» The bicyclo[2.2.2] ring system was constructed efficiently by mild IMDA reaction;
» The IMDA reaction precursor was installed efficiently via a Tsuji-Trost reaction;

» Benzoyl group was introduced via modified Tamao-Fleming oxidation and Mitsunobu reaction

17



Writing Strategy

» First paragraph

Introduction

Work

Challenge

B Euphorbia diterpenoids, comprising ~40 subfamilies and over 1,400 members,
have attracted significant interest in synthetic chemistry owing to their

structural diversity, complexity, and intriguing biological activities.

B Following Wender’s groundbreaking work, the total syntheses of Euphorbia
diterpenoids have been successfully accomplished by several groups. Notable
examples include the contributions from the laboratories of Cha, Inoue, Baran,

Dai, Li, Liu, Maimone, Jia, and Luo.

B These synthesized Euphorbia diterpenoids all contain a common [5/7/6]
tricyclic motif, imparting a consistent set of synthetic challenges. Particularly,
the lathyrane diterpenoids, defined by their unique [5/11/3] fused carbocyclic

core represent one of the largest subfamilies of Euphorbia diterpenoids ......
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Writing Strategy

» Last paragraph

B |In summary, we have achieved the first total synthesis of (+/-)- and (+)-
Summary euphohyrisnoid A, a highly rearranged lathyrane diterpenoid with a new

[5/7/6/6] tetracyclic core.

B A mild IMDA reaction enabled the diastereoselective and efficient synthesis of

_ the desired bicyclo[2.2.2] ring system. This outcome experimentally validated
Committed Steps

the prior quantum mechanical calculations. The IMDA precursor was installed

efficiently via a Tsuji—Trost reaction......

B This approach could be applied to diversified synthesis of euphohyrisnoid’s
Prospect analogs, enabling further biological research. This work is ongoing and will be

described in the near future
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Representative Examples

O The ozonolysis of terminal alkene in the known compound 8 gave the corresponding aldehyde,
which underwent intramolecular Baylis-Hillman reaction catalyzed by PMe, (30 mol %) followed
by IBX oxidation to provide 9. (corresponding adj. fHNHY, FHXHY)

O This transformation proved challenging due to the inherent instability of the B-hydroxy ketone

moiety in 14. (inherent adj. adj. EBH, WER; X5)

O Initially, we attempted to advance 21 to 22 via Tamao-Fleming oxidation to unmask the latent
hydroxy group at C3. (unmask v. #5%%&, #&/R~EHE, FRF)
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Synthesis of Compound 8

NaHMDS
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Serendipitous  EYNEZFEEHIETL JEEF 2. TAHKLISU
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Note
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Ko, K.-Y.; Eliel, E. L. J Org. Chem. 1986, 51, 5353
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Note
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Note
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Note
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Note

TMSIm
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