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Rapamyecin or “sirolimus” (brand name: Rapamune). RAPA NUI

Total Syntheses of Rapamycin

ESIS Rapamycin (Schreiber, 1993) S{AsLLAH

1964 — 1965

METEI (Medical Expedition to Easter Island), a Canadian-led
expedition to Easter Island in 1964, led to the discovery of
rapamycinthis.

Discovered as an antibiotic produced by an aerobic Gram-positive
soil bacterium, specifically Streptomyces hydroscopicus AY B-994
INRRL 5491]. ~ INA KA HOA
Immunosuppressant & antiproliferative effects. :

FDA approved (1999), treat kidney cancer (2007),

on't give up the ship)

« . ” : METEI logo and Team Rapamycin Celebration Dinner (1993)
fountain of youth (2009). Now owned by Pfizer. inscription by with Stephanie Meyer, Daniel Romo, Laura Romo,
Georges Nogrady Donna Johnson, Stuart Schreiber (left to right; inset:

Dr. Tetsuo Miwa who had returned to Japan).
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— Of the week
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3) air OMe OTBS OMe 151 trans-cis OMe OTBS OMe
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C,,.4, Fragment synthesis
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DCM, -90 °C, 2.5 h _ _ n-BuLi, THF, =78 c= \) 1) TFA, H,O:THF . \) PhMe, 23 — 40 °C, 1 h= BrW
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o 1) p-TsCl, py. : H W0 H
2) K,CO3, MeOH HO : OMe AlMe;, 0 °C HO : H OMe
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Romo, D.; Johnson, D. D.; Plamondon, L.; Miwa, T.; Schreiber, S. L. J. Org. Chem. 1992, 57, 5060-5063. https://doi.org/10.1021/jo00045a008

Aaron (Shengshu) Lin

4/19/2025


https://www.sarlahgroup.com/synthesis-of-the-week
https://www.sarlahgroup.com/
https://doi.org/10.1021/jo00045a008

The

S LAH

Group

SYNTHESIS Rapamycin (Schreiber, 1993)

of the week
Fragments Assembling — Endgame

SPh
. o TBSO PMBO O SPh
. #-BuLi, THF, —100 °C 1) Zn(BHy)p, E,0, ~20 °C, 1 h 90% TBSO
> then > -
v 2) DEIPSOTYf, 2,6-lutidine 96%
Me Me TBSO PMBO (0] T
3 3) m-CPBA, —40 — 23 °C, 2 h 90%
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B B ’\|l +
Me Me OMe Me
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-78°C,1h
78% y
other electrophilic oxygen sources attempted: OTIPS
- MoOPH, oxaziridine, t-BuOOMgBr
Ph
TBSO PMBO C_)DElPS (0] OH e
: - one p-Buli, ~78°C, 15 min  TBSO PMBO  ODEIPS 0=5=0 OH
Y - then OMe ==
v (TMSO),, ~78 °C, 6 h YO - dr4:1, 75%
vy H H =
5 OTIPS 16% (80% brsm) Me Me OMe Me Me orips
CIMg ) 1) n-BuLi, THF, -78 °C;
Me

CH,ly-i-PrMgCl

2) 0sOy, py; NaHSO4

3) NalQy, SiO,
Tris-HCI (pH 7) buffer
69% over 3 steps

OMe

z / =
Me OMe Me Me

rapamycin

Julia’s carbenoid electrophile: Lima, C. D.; Julia, M.; Verpeaux, J.-N. Synlett 2002, 1992, 133—134. https://doi.org/10.1055/s-1992-21291.
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rapamycin derivative, R = TBS
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Evans-Tischenko fragment coupling: Evans, D. A.; Hoveyda, A. H. J. Am. Chem. Soc. 1990, 112, 6447—-6449. https://doi.org/10.1021/ja00173a071.
Mukaiyama macrolactonization: Bald, E.; Saigo, K.; Mukaiyama, T. Chemistry Letters 1975, 4, 1163-1166. https://doi.org/10.1246/cl.1975.1163.
Romo, D.; Meyer, S. D.; Johnson, D. D.; Schreiber, S. L. J. Am. Chem. Soc. 1993, 115, 7906-7907. https://doi.org/10.1021/ja00070a058.
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