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Supervised Work (PhD, Kumada) Supervised Work (Postdoc, Trost)

Synthesis and reactivity of pentafluorosilanes Silylation of Allyl Acetates and Aryl bromides

NaBH,
- MeMCOOMe‘—MeMCOOMe
6 6
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Organoelemental Electrochemistry 0 C 1Pt R 0
1.5V, 0.018 F/mol
Pt 1 Pt Divided Cell RN + j:g AT
10-20 mA/cm _ . ~0
R-X + R'sSiCl > RSiR, 1 =AW Alyl, Vinyl o O OH
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J. Org. Chem. 1986, 3996
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Et,NOTs, DMF Tet. Lett 1987, 667
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Y | 5mA, 2.1 - 3.5 F/mol Y Y = 0, NCOOMe :
n=1.2 ! Y Y
R Bu,NBF,, CH,Cl, R F cis:trans up to 3:1 ' SiMe 1.8 - 2.4 F/mol
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J. Am. Chem. Soc. 1992, 7594 . Bu4NBF,4, CH,Cl,
3 (c);ll=/Pt | : Y= OMe, SPh Chem. Lett. 1997, 1011
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The Cation Pool

Based on previous electrochemical works, the cation pool concept lays on the
generation of stable and strong electrophiles, mirroring the behavior of organometallic

compounds.
SiMe
-2 e ! ! ! ! /\/ 3
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-2¢e,-H* J. Am. Chem. Soc. 2002, 30
—_— y/ —
\ 78°C |}1@ MeOOC\N
COOMe COOMe
l—————
N
‘CoOMe
Bull. Chem. Soc. Jpn. 2004, 1545
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R-X
(Bu3Sn), O\
. N R

¢ooMe

J. Am. Chem. Soc. 2005, 7324
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Cation Flow Approach
O e O AR O Ar 5 TOH PTFE memb
Ar = Electronrich Arenes, : BuNBF, / CH.CI membrane
-78°C -90°C Indoles it 4 2vi2 Pt Cathode
DME, 3h : > H,
AngeVV. Chemie. /nf Ed 2012, 7259 E --o'ooooooooocc-ﬁ.---'ooﬁo‘;o oy
Arsg : CO,Me o
A s 0.67 F/mol A L Nu- ; R 2 / C Anode inline IR
N ar T s > A5 N : CO-Me
-78°C ! @N
Tet. Lett 2012, 1916 ! anodic oxidation O
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J. Am. Chem. Soc. 2013, 16070 '
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I L 9_’
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TN T ©
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J. Am. Chem. Soc. 2016, 8400 !
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Ar\S E
0.67 F/mol i !
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: ClPt “
OMe OMe R-M OMe . @ o
)\ ) )\ XN 3-7 F/mol ' Ny Piperidine N NH,
©) > . ‘ R —————>» R ————>» R--
R SPh R R R : — - ! P>
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Ar" J. Am. Chem. Soc. 2006, 7710 : Bu,NBF,
_ : CH3CN, RT J. Am. Chem. Soc. 2013, 5000
: N
Ar : »
S_Ar : Ms  cIPt N
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i Ly — CC
F Ar" : N LiClO4
X CH3CN, RT
R Heterocycles 2008, 1103 ; 8 J. Am. Chem. Soc. 2014, 4496
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Flash Chemistry: perfect control of Time, Space and Temperature

- Fast Mass Transfer (Better Mixing)
- Precise Delivery of Chemicals
- High Heat Transfer (Better Heat Dissipation)

COOMe
Bu MeO COOMe COOMe:
OMe OMe
COOMe.
Monoalkylation Dlalkylatlon Bu
Batch 37% 32%
Microflow 94% 4%
J. Am. Chem. Soc. 2005, 11666
OH TFAA, Et3N (0]
> N
R R' DMSO R R' (0]
1-octanol )O]\ )O\/\§ )O\J\
M
R>R R RS ROR

Batch (-20°C)  20%
Flow (20°C, 0.01s) 89%

2%
3%

75%
2%

Angew. Chem. Int. Ed. 2005, 2413

MgBr
/\MgBr + + pgr

Proc. Scale

I, + CHsCN ~|—> \Q: +

Me
MeO Monoiodination
Batch 65%
Flow 76%

OMe

F Org Proc. Res. Dev. 2005, 787

MeO OMe

OMe
Diiodination
17%
5%

Chem. Comm. 2006, 3794

Br 1) BulLi - Br No Benzyne Formation
Z
2) R-X X" R J. Am. Chem. Soc. 2007, 3046
0 BIS:IO;VBOC Green Chem. 2011, 1110
R 1)Buli xr? R=NO, COOR, Ak
TN N = NO, , Alkyl
Y R Y =Br, |
Z 2) R-X Z ’
Flow
0.01s. -78°C Angew. Chem. Int. Ed. 2008, 7833
’ Angew. Chem. Int. Ed. 2009, 8063
Nat. Comm. 2011, 264
(0] 1) s-BulLi
\WMe — 3 Mer, \Me _ 96%
Ph Ph 2) Mel Ph Ph (Cis:Trans >99 : 1)
24: "_’XVBOC J. Amer. Chem. Soc. 2009, 1654
’ Ar'-X
BulLi PEPPSI-SIPr
Ar'-Br ——» Ar'-Li ——— Ar'-Ar"
3s, 0°C THF
Flow 94s, 50°C
Flow Angew. Chem. Int. Ed. 2010, 7543
BuLi
DG (-)-Sparteine Li DG E* DG E
}—: Ph————— > — —_— >
-78°C Bu 25s, -78°C Bu Ph
Flow Unstable Flow E=H

O

Flow: 91% (er 91:9)

J. Amer. Chem. Soc. 2011, 3744 (
Batch: 99% (er 60:40)

PhL|
-40°C
Flow
Batch (-78°C) 28% 25%
Flow (- 40°C 7s) 73% 7%

Angew. Chem. Int. Ed. 2015, 1914
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COgNEtz E Br PhLi

SN2 BuL| Li NEt, : -
R : | 0.22s,-70°C
Z 5s, 0°c 8s, 20°c 5 Flow E
Flow Flow ' Benzyne
Angew. Chem. Int. Ed. 2018, 4063 : 3s, -30°C
: Flow
i

Br

0 5 10 15 20 b3 30
t. reaction time / min ——=

Memory of Chirality Chem. Eur. J. 2012, 11871

LR LR
°Me 1) LDA “Me Batch (-78 °C, 15 min)
5 e o O ALK

74% (ee = 65%)
L O 2R Mot 0o Flow (-55 °C,112s)
Me* e R 88% (ee = 75%)

0 Flow O Eur J. Org. Chem. 2018, 6754

R BuLi
1) BuLi / £BuOK 1) LTMP Br FG1r _ J. Am. Chem. Soc. 2014, 12245
l / 0.31s, 0°C
2) BrCHQCH Br 2)E+ . Flow
90s, -40°C 80s, 23°C + Space Integration
Flow Flow )
' Stainless Steel _E
React. Chem. Eng. 2018, 365 o Modular o0
© ! Reactor
) NEt
Br 1) BuLi N3Ts 1) BuLi - Ns : J —— ©)‘\ 2
el X Br_ £ O/ i O UNEL 628ms
% 2) TsNg Z  2)E*, -50°C Z ! ' 1) PhLi Rearranged
Flow : — 0
3-5s, -50°C : 2)E ' L
Flow 3) H,0 ; Flow Chip
) He ' Microreactor 0" 'NEt
Angew. Chem. Int. Ed. 2020, 1567 > E
X E E 0.33ms
FG/\(")'n 1) NpLi FG/\(")'n 0 ‘
_— or R= CN, COOR, OPiV, l> . Unrearranged
2) E* X = Br, Cl ‘ )
ﬁ/x *E ' Stainless Steel Chip Microreactor Science 2016, 691
7s, -60°C Angew. Chem. Int. Ed. 2019, 4067 ! Microreactor (79 uL) (0.025 uL)
Flow . 2N et 1
100 ——— . let 370 o '. :1”5 i
Pd(OAc), + P(#Bu)z— 0.3s % & tnod e “method B E \I | I,v‘ﬁ:;:.\
Flow é[z ._metnodA/ E
Ar-X + Ar-B(OH) > Ar-Ar' Ty L :
5min, Batch o b : E
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Conclusion
What can we learn from Prof. Yoshida's research:
- Coherence in building up his research lines

- Learning lessons from previous studies, his group improved over the years
the methods developed in house.

- Every research line is connected with the other ones, leading to interesting
discoveries (e.g. pysilanes in electrochemistry and catalysis, electroauxiliaries)

- His group embraced technology to solve synthetic problems showing the
importance of connecting chemistry with other disciplines.

Today Prof. Yoshida passed away. He was one of the best chemist | have ever
met. His work was an inspiration for me. The whole chemistry community
will be always thankful for your precious contribution.

t& Gabriele Laudadio @g_laudadio - Sep 17, 2019
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