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IntrOdUCtlon 1% Pt(dba); . Ar_ Ar
Dib . f inal olefi 1.2% (R,R)-L B(pin) ><o o.
- iboration of terminal olefins B,pin, (1.05 equiv) A B(pin) P‘@
X X o A — Fa s - 4
- Enables differential reactivity RO THF R 0" >0
60 °C, 12h Ar A
(R,R)-L

Ar = 3,5-diisopropylphenyl

- High enantiomeric excess (92%)

First diboration
B,pin, (1 equiv) CgHyz SCOpe
/// 3 mol% Pt(PPhs), >_— Me OH oH OH
CeHi7 DMF, 80°C, 24 h (pin)B B(pin) o FaC A0 Meo AOH e Ye OH
Suzuki, A. Journal of the American Chemical Society 1993, 115 \©/\/ \©/\/ MBMWOH
(23), 11018-11019. https://doi.org/10.1021/ja00076a081
) 79%, 78% ee 63%, 80% ee 70%, 84% 82%, 91% d
Precedents: . ¢
- 1,4-diboration of 1,3-dienes oH
OH H
OH H ‘__OH
2.5 mol% Pty(dba)s ELN S on Me ~ A~ Y
6 mol% (R,R)-L* 2 \n/\/\/\/ Y\/Y\/ 5
B,(pin)y; toluene, 60 °C wOH I Me Me ><
then H,0, - 73%, 92% ee 67%, 85% de 55%, 17% de
HO
m-xylyl . m-xylyl o o, .
><0 O‘p© 53 B8 e Mechanism
N
m-xylyl " m-xylyl B(pin) .
R (p‘”)B\) L.Pt(0) (pimB” e
Morken, JP J. Am. Chem. Soc. 2009, 131, 26, 9134-9135 "
https://doi.org/10.1021/ja4041016
- 1,2-diboration of allenes B(pin) (i)
o . B(pin)
2.5 mol% Pd,(dba) , ) iMB=PtL . ) |
Be(mo;%t(le;)_LZr: B(pin) B(pin) B(pin) II3(p|n) (pin) N n s L,Pt B(pin) L,Pt MB(pin)
pin),; toluene, i ! PtL, —
= > R Bem LaPt \) (pin)B~ <[
N
R '%
Ar_ Ar =
0._>*o 90% - 98% ee =
>< “P-NMe,
0O B(pin)
Ar Ar _Pt
(RR)-L* (pin)B” Ly \//
Ar = m-dimethylbenzene
Morken, JP J. Am. Chem. Soc. 2007, 129, 28, 8766—8773 ) . .
https://doi.ora/10.1021/ja070572k Morken, JP J. Am. Chem. Soc. 2013, 135, 30, 11222-11231 https://doi.org/10.1021/ja4041016
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New reactivity of diborylated compounds

- Enantioselective Tandem Allylation

Me (pin)B 0
|
N 3% Pt(dba). Bl
A 3.6% (R,R)-?. -~=4 ©
Bpin, (1.05 equiv) >
oping ( equiv Me a e
| toluene
60 °C, 12h Me
Me Me S ‘
H (pin)
- —J — — 80%, 96% ee, 93% de
Morken, JP. Journal of the American Chemical Society 2013, 135 (7), 2501-2504. https://doi.org/10.1021/ja400506]
- Making 1,2-Diborylsilanes and Site-Selective Cross-Coupling
1 mol% Pd(OAc),
1.2 mol% RuPhos
KOH (3 equiv) SiMe,Ph
PhBr, THF:H,0 B(pin) —
Pt(dba)s (3 mol%) . et L & Pro'  O'Pr
L, (6 mol%) SiMe,Ph 03% 86% o O o,
(P8, B(ein) B;ping , B(pin) " oe% X f‘-@
— PhMe,SiH (pin)B SiMe,Ph o Oi
THF, 1t, 16 h 98%, 88% ee L Pro' OPr
30 mol% CUCN-LICl  (pin)B Ph L,
LiOMe (3 equiv)
allyl bromide 73%, 84% ee
THF, 60 °C, 16 h
Morken, JP. ACS Catalysis 2023, 13 (17), 11522-11527. https://doi.org/10.1021/acscatal.3c01789
- Dihydroxylation
3% Pt(dba),
6% (R,R)-L B(pin) NaOH OH
B,pin, (1.05 equiv) : . H,O =
B(pin) 22 .
! PO R a4 - OH
n-hexyl” X THE n-hexyl THE nhexyl” N Ar_ Ar
60 °C, 12h 60 °C, 12h 83%, 92% ee O ~0
XU 4
1. BrCH,CI HO 0" >0
nBuli, -78 °C ~N Ar” CAr
2. NaOH, H,0, H (R,R)-L
n-hexyl /\/\OH Ar = 3,5-diisopropylphenyl
84%, 91% ee
Morken, JP J. Am. Chem. Soc. 2013, 135, 30, 11222-11231 https://doi.org/10.1021/ja4041016
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Synthetic applications

Cascade of diboration and cross-coupling allows access to important medicinal agents

1% Pd(OAGc) o)\
1% RuPhos
1.1 equiv. 4-tBuPhBr tBu M )\/ N ~ tBu
3 equiv. KOH B(pin) e =
THF:H,0 70 °C : -, :
——————
Pt(dba)s (2.5 mol%) Me Me

(R.R)-L (6 mol%) E?(pin) 959 (S)-Fenpropimorph
Bypin; (1.05 equiv) - B(pi 52.3% yield in 3 steps
e pin)
Me” X - Me” >~

— B(pin
60°C, 12h 1% Pd(OAc) Blpin)

—_—
98%, 92% ee 1% RuPhos ~ —— NHBoc
1.1 equiv. PhBr Me :
3 equiv. KOH Me

THF:H,0 70 °C 83% N-Box-(S)-amphetamine

74%, 92% ee

2.5% Pd(OAC)

2.5% RuPhos
1% Pt(dba)s

o 1% (S,S)-L ClITN
< - (L L=
- e (0]
o} THF KOH o - Me o :
60 °C A

THF:H,0
X 70 °C Me
95%. 94% ee Lignan precursor
53% (two steps)
2.5% Pd(OAc)
2.5% RuPhos
1% Pt(dba)s Me ) NACI
Me 1% (S,5)-L Ny Me  Bpin) Me O
)\/\ Babiny Me )\/\/\( He = )\/:\/
Me N A COH
Me X THF KOH - Me ?
o N Me
60°C THF:H,0 Lyrica HCI
70°C 97%

36% (two steps)

Morken, J.P. Nature 505, 386—390 2014. https://doi.org/10.1038/nature12781
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Synthetic applications

Total Synthesis of Mycapolyol E (Aggarwal 2025)

CiMg vOTIB CIMg \_/OTIB
0 Pt(dba)s (1.00 -15.0 mol%) H Pt(dba)s (1.00 -15.0 mol%) E Pt(dba)s (1.00 -15.0 mol%) 0
(S,8)-L (1-15 mol%) A (S,S)-L (1-15 mol%) NF (S,S)-L (1-15 mol%) JL
HZ SN-X  Bapina (1.05-2.00 equiv) _ Bapin, (1.05-2.00 equiv) _ Bupiny (1.05-2.00 equiv) {7 SN /\/YY\l/Y\ B(pin
THF 20°C 0.0 °C THF © DCM,20°C100°C THF - o . . . .
pn 1> ph 60 °C, 16h DOM, -20%C 1o 0%C 60 °C, 16h © 60 °C, 16h ph/i\hPhB(p'”) B(pin) B(pin) B(pin) B(pin)
92%, 96% ee 68%, 90% ee 92% 73% 94%,
ClMg \/OTIB
Pt(dba), (1.00 -15.0 mol%) H Pt(dba), (1.00 -15.0 mol%)
(S,S)-L (1-15 mol%) NS (S,8)-L (1-15 mol%)
TIBON B,pin, (1.05-2.00 equiv) _ Bapin, (1.05-2.00 equiv) TIBO\/YYY\ B(pin)
THF DCM, -20 °C to 0 °C THF
60 °C, 16h 60 °C, 16h B(pin) B(pin) B(pin)
92%, 96% ee 68%, 90% ee 92%
( )
\
O

mycapolyol E

Aggarwal, V. K.. Angewandte Chemie 2025, 1 (1). https://doi.org/10.1002/anov.70003
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