H. S. S. CHAN, J.-M. YANG, J.-Q. YU* (THE SCRIPPS RESEARCH INSTITUTE, LA JOLLA, Category
USA)

Catalyst-Controlled Site-Selective Methylene C-H Lactonization of Dicarboxylic Acids
Science 2022, 376, 1481-1487, DOI: 10.1126/science.abq3048.

Metals in Synthesis

Key words

Switchable Selectivity in Pd-Catalyzed Lactonization T ————
via Ligand-Controlled Regioselective C-H Activation st

C-H activation

(o}
Pd(OAc), (10 mol%) L1 R
L1 or L2 (12 mol%) n=0 O A ization vi
X — > Y-lactonization via
o R (o] Ag2CO;3 (2.0 equiv) o] -C—H activation
W p-xyloquinone (2.0 equiv) R p
HO OH i H
vn KéHg<A)4 (8'25 equiv) up 0 84% yield ©
R (0.10 mmol) SOAC ( . equiv) 0
= 0, derivative of adipic acid HFIP, 100 °C, 36 h L1 R
=1,d = ization Vi
erivative of pimelic acid [ n=1 0 o S-lactonization via
L2 """""""""" ' B-C—H activation
L1 P : R ) OH
! AN . A 5 up to 85% yield
: _ b E
: N = | - N : i
i . ! L2
HN P HNTXY 0 [ n=1 R 0 O y-lactonization via
H - i v-C—H activation
: o i AN R
[teietuieteteleteluieluistalstisiistiet e eteleteleteleteletelutetutetutetatetatel up to 99% vyield
Selected examples:
V- Iactonization via B-C—H activation
o} (e}
65% yield 0 o) 76% yield, dr > 20:1
1.0 gram scale 0 o (isolated as the benzyl
o ester)
60% yield £BU 2
65% yield OH OH

8-lactonization via B-C—H activation

: qo i o
o o N S o o
OH © OH OH

25% yield 80% yield 30% yield

y—lactonization via y-C—H activation

o
62% yield o O
OH 1.0 gram scale SN 2 OH
63% yield H OH o

66% yield 75% yield

Significance: The group of Yu reports a regiose- Comment: Both y- and 6-lactones can be formed
lective method for achieving intramolecular lacton-  using ligand L1, starting from derivatives of adipic
ization via palladium-catalyzed C-H activation. No-  or pimelic acid, respectively. The authors demon-
tably, the selectivity can be tuned with the ligand. strated the utility of their reaction by applying it to
-C-H activation is obtained with ligand L1, while the total synthesis of myrotheciumone A and pedi-
v-C-H activation is favoured with ligand L2. cellosine.
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