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Naturally Occuring 15-membered
Carbocyclic Ring Systems

Tonantzitlolone 1 Flexibilene 2
(as determined from
the present work)



Retrosynthetic Analysis
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@ PG = protective group. Ar = aryl.



Synthesis of Intermediate 9 from Methyl
Geranate 4
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@ mCPBA = meta-chloroperbenzoic acid. Ts = p-toluene sul-
fonyl. DMP = 2.2-dimethoxy propane. DET = (—)-dicthyl-D-
tartrate.



General Feature of the Oxazaborolidinone-
Promoted Asymmetric Aldol Reaction
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Presumed Transition State Assembly




Proposed Mechanism of the
Oxazaborolidinone Catalyzed Aldol Reaction
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Preparation of Fragments 12 and 13

OMe 1. PPhs, DIAD, PT(SH), THF, RT

O)\L,.O 2. LIEtsBH, THF, 0°C to RT HO&LA» NN
t | "N
91% My

10 OH 1n SN

1. Dess-Martin periodinane, CH5;Cl;, 0°C to RT
70% | 2. PhsPMeBr, LDA, THF, 0°C
3. (NH4)gMo07024 (cat.), excess H,0,, EtOH

12

SO,PT

OH
[ . ><°
0"
H

1. TPAP (cat.), NMO, CH,Cl,
2.12, LDA, THF, -78°C to RT
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¢ DIAD = dusopropylazodicarboxylate. PT(SH) = phenyltetra-
zole (thiol). TPAP = tetra-n-propylammonium perruthenate. NMO
= N-methylmorpholine-N-oxide. LDA = lithiumdusopropylamide.



Preparation of Macrocycle 17

1. p-TsOH, MeOH, CH,Cl;, RT

2. TBSCI, imidazole, DMAP (cat.)

3. Dess-Martin periodinane,
CH4Clp, 0°C to RT TBSO
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1. p TsOH (0.4 eq), DMP, RT
2. TBAF, THF, RT
3. Grubbs-II (cat.), CH,Clp, A

70% (E/Z= 1:6)

17 (E/Z= 1:6)



Evan’s and Rychnovsky NOE Correlation
Studies

Me NOE-correlations



Completion of Total Synthesis of (ent)-1

1. TBAF, THF, RT

CHoClp, RT
4. TBAF, THF, 0°C
5. Grubbs-lI (cat.),
CH20|2, A
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3. Dess-Martin periodinane,

16 72% (E/Z ~ 5:1)

1. TMS-CI (excess), imidazole, DMF

2. 10 mol% OsQOg4, 36 mol% a«-DHQ-CLB,
K2CO3, MeSO,;NH;, KsFe(CN)g,
'BuOH, H;0, 0°C
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¢ 20aR'=R?=H,R3*=X 22%
20bR'=R3=H,R%=X 35%
20c R=R3=H,R'=X 35%
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