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Bis-Tetrahydroisoquinoline Alkaloids

(-)-Jorumycin (-)-Jorunnamycin A

Isolation: Jorunna funebris (2000)

Structural features: bis-tetrahydroisoquinoline skeleton
highly oxygenated ring
central pro-iminium ion

Total synthesis of (-)-jorumycin
: Wiiliams (2005), Zhu (2009), Liu (2012), Chen (2013), Stoltz (2019)
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Introduction of Prof. Williams and Stoltz
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1988 Professor @ Colorado State University
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Research topic: natural products synthesis

Prof. Brian M. Stoltz

1993 B.S. @ Indiana University of Pennsylvania

1996 M.S. @ Yale University (Prof. John Wood)

1997 Ph.D @ Yale University (Prof. John Wood)

1998 NIH postdoctoral fellow @ Harvard University (Prof. Elias. J. Corey)
2000 Assistant professor @ California Institute of Technology
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Research topic: natural products synthesis & methodology
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Total synthesis of (-)-Jorumycin
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Retrosynthesis
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Synthesis of D,E-ring Fragment
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Synthesis of A4,B-ring Fragment
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Fagnou coupling ()
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Fagnou coupling (Il)
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Fagnou coupling (l1l)
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Fagnou coupling: synthesis of bis-isoquinoline
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Formal C-H oxidation
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Synthesis of hydrogenation precursor
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Attempted Enantioselective Hydrogenation
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Reduction of B-ring is faster than that of D-ring
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2) Dorta, R. et al. Chem. Eur. J. 2004, 10, 267.



Hydrogenation of B-ring (l)
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Hydrogenation of B-ring (ll)
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Attempted Hydrogenation of D-ring

H, (60 bar), [Ir(cod)CI], (5 mol%)
"BuyNI (30 mol%)
(S,Rp)-BTFM-Xyliphos (12 mo»l%)

CO,Me toluene/AcOH
temp.

Me

MeO

temp. desired
60 °C 83% 10%
60 to 80 °C 7% 59%

High temperature is required for hydrogenation of D-ring.
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Hydrogenation of D-ring
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Enantioselective Hydrogenation

H, (60 bar), [Ir(cod)ClI], (10 mol%)
(S,Rp)-BTFM-Xyliphos (21 mol%)
"BuyNI (60 mol%) > Me

CO,Me toluene/AcOH
60 °C,18 h; 80 °C, 24 h MeO
83%
88%ee
>99%ee

1. addition of 4 x H, recrystallization

2. introduction of 4 stereocenters
3. C-ring formation

were realized in a single step

1)  Slamon, D. J.; Stoltz, B. M. et al. Science. 2019, 363, 270.



Key for Enantioselective Hydrogenation
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Installation of Oxygen Atom
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Total Synthesis of (-)-Jorunnamycin A
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Total Synthesis of (-)-Jorumycin

OMe

ACzo
DMAP
MeCN

then, AgNO;,
H,0, 45 °C
68%

(-)-Jorunnamycin A (-)-Jorumycin

from convex

H,O N
> \ _N_
X H
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4-membered palladacxcle
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Reductive elimination of cyclic
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probably due to its fixed small membered
ring

1)  Henderson, W. H.; Alvarez,J. M.; Eichman, C. C.; Stambuli, J. P. Organometallics 2011, 30, 5038. 39



