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“10-step Synthesis of 20-nor-Salvinorin A by Dynamic Strategic
Bond Analysis.”

Roach, J. J.; Sasano, Y.; Schmid, C. L.; Zaidi, S.; Katrich, V.; Stevens,
R. C.; Bohn, L. M.; Shenvi, R. A.*

ChemRxiv DOI: 10.26434/chemrxiv.5318188
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Abstract: Salvinorin A (SalA) 15 a plant metabolne that

-

agonizes the human fappa-opioid recepto
affinity and high selectivity over mu- and 4
Its therapeutic potential has stimulated exte
studies and total synthesis campaigns.
modification of SalA has been complicatd
and efficient total synthesis has been frustrated by its dense,
complex architecture. Treatment of strategic bonds in SalA as
dynamic and dependent on structural perturbation enabled the
identification of an efficient retrosynthetic pathway. Here we
show that deletion of C20 simultaneously stabilizes the SalA
skeleton, simplifies its synthesis and retains its high affinity and
selectivity for the x-OR. The resulting 10-step synthesis now
opens the SalA scaffold to deep-seated property modification.
This general workflow identifies structural changes that retain
molecular complexity, but dramatically reduce synthetic

20-nor-SalA_chemrxiv copy.pdf (1.88 MB) 1/9 v

Download (1.88 MB) Share Cite Embed

DHIT#‘Z ~

For example both semi-svnthesis and total synthesis
i - gnal lability of the C8 carbon. which
o a lower affinity isomer, 8-gpi-SalA
ncy)'. The reaction mechanism has
mvolve either nng-fragmentation
ation/ reprotonation, with the bulk of
evidence pomtng to the latter . However, the driving force for
this frans- to cis-ring epimerization has not been identified. We
believed a combination of lactone planarity and C20 axial-strain
to be responsible. Analogy can be drawn to bridgehead (C10)
methyl substitution of 1-decalone, which alters its fransicis
equilibrium ratio from 95:5 (C10-H) to 59:41 (C10-Me), driven
by relief of the Me—C3-H,, 1,3-diaxial interaction in the cis-
isomer’. In order to stabilize the scaffold and attenuate
epimerization, C20 of SalA might be resected through chemical
synthesis, whereas semisynthetic removal would be difficult.

MD5: bc042acead2ch0219d57dasb1a84d56
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10-step Synthesis of 20-nor-Salvinorin A by Dynamic
ategic Bond Analysis

20.08.2017, 07:27 by Jeremy Roach, Yusuke Sasano, Cullen Schmid, Saheem

—— Katritch, Raymond Stevens, Laura Bohn, Ryan Shenvi
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delta-opioid receptors. Its

campaigns. However, structural modification of SalA has been complicated by its
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hAX

U simultaneously stabilizes the SalA skeleton,

dense, complex
architecture. T d dependent on
structural pertu trosynthetic pathway.
Here we show that deletion o
simplifies its synthesis and retains its high affinity and selectivity for the k-OR._ The
resulting 10-step synthesis now opens the SalA scaffold to deep-seated property

modification.
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Development and application of a highly a2,6-selective

pseudosialidase

31.08.2017, 23:45 by Peter Both, Michel Riese, Christopher J. Gray, Kun Huang, Edward G.
Pallister, laroslav Kosov, Louis P. Conway, Josef Voglmeir, Sabine L. Flitsch
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Nature Chemistry IF =25.9

Submission to Nature Chemistry is taken to imply that there is no significant
overlap between the submitted manuscript and any other papers from the
same authors under consideration or in press elsewhere. (Abstracts or
unrefereed web preprints do not compromise novelty).

J. Am. Chem. Soc. (JACS) IF=13.8

Submission of a manuscript to JACS is contingent upon the agreement by all
the authors that the reported work has not received prior publication and
that no portion of this or any other closely related work is under
consideration for publication elsewhere in any medium, including electronic
journals, computer databases, and publicly accessible preprint Web sites.
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J. Am. Chem. Soc. (JACS) IF=13.8

Submission of a manuscript to JACS is contingent upon the agreement by all
the authors that the reported work has not received prior publication and
that no portion of this or any other closely related work is under
consideration for publication elsewhere in any medium, including electronic
journals, computer databases, and publicly accessible preprint Web sites.

fbDACSTRFI v+ —F IV © ACS Catalysis IF = 10.6

Posting of submitted manuscripts to preprint servers or databases (e.g.
ChemRxiv, ArXiv) does not conflict with ACS Catalysis’ prior publication
policies, but should be disclosed to the Editor at time of submission.
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Home > Synthetic simplification of hallucinogen pays off

Latest News
Web Date: September 1, 2017

Synthetic simplification of 0 O

hallucinogen pays off

Email % | Print =

ChemRxiv paper discloses total synthesis of salvinorin A analog that suppresses

itch in mice
Ey Tien Nguyen

[+]Enlarge

Salvinorin A,R = CH,
20-Norsalvinorin A,R=H

Deleting & methyl group from salvinorin A
stabilizes the molecule and simplifies itz
construction.

Salvinorin A, a hallucinogen produced by the Mexican plant
Salvia divinorum, holds promise for treating itch and pain
because it activates the K-opioid receptor while avoiding the
p-opioid receptor, a sister receptor that's been associated
with opioid abuse. Chemists have tried to synthesize
salvinorin A so that they could alter the structure to sidestep
the compound’s psychoactive effects while preserving its
analgesic properties. But salvinorin A's scaffold has been
challenging to recreate.

Now, a team of scientists at the California and Florida
branches of Scripps Research Institute, as well as at the
University of Southern California, report a 10-step total
synthesis of 20-norsalvinorin A (ChemRxiv 2017, DOL:
10.26434/chemrxiv.5318188). The compound differs from

salvinorin A by a single methyl group and binds to the K -

opioid receptor with an affinity similar to that of the natural product. When given to mice, it also

provides itch relief.
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/ ¥ Confidential feedback from many interacting reviewers can help editors make
A better, quicker decisions, explains Benjamin List.

30 May 2017 Nature 2017, 546, 9. (2017/5/30)
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