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SOLVENT AND EQUIVALENCE OPTIMIZATION

APPLICATION TO FRIEDEL-CRAFTS REACTIONS

PROJECT DESIGN AND WORKFLOW
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APPLICATION TO DIELS-ALDER REACTIONS

W stereoconvergent M access to stereoenriched q-substituted -dicarbonyls Diels-Alder Reactions

Wr

m jsolation by single filtration ® compatible with multiple functional groups

\
>
15 mol% catalyst
24 - 48h

15 mol% base + solvent

o

crystal removed by
vacuum filtration

PREVIOUS WORK

Et,0(80%) : CH5CN (20%)

Et,0(80%) : CH5CN (20%)

Evans et al., 2007:

o o OMe S e vield = 327 DIELS-ALDER PROMOTED CIDT OF NAZAROV AMIDE - FULL SCOPE
.0 . r> .
5 Catalyst 9 5 N Slc——\N\? MTBE(80%) : CHsCN (20%) PhMe (100%) MTBE(80%) : CH;CN (20%) Et,0
. - /\)L 5 . 5 . yield = 51% yield = 43% yield = 89% O O Ph yield = 44% . .
' TSOR  Indole \ / “OR (OThs dr=12:1 dr > 20 : 1 dr=14:1 dr=>20: 1 Et20(50%) : CsH1z (50%)
RO RO PhMe(80%) . CH3CN (20%) PhMe(soo/) - CH-CN (200/) N @) O Ph YIeld = 30%
N _ Catalyst ield = 43° i iy -Me- dr=3:1
H ield = 50 - 94% yield 3% yield = 299, 2-Me-THF N
y ° dr=1.25:1 dr>20:1 Unoublished dat yield = 29%
ee =96 - 97% r>20: npublished aata TsN O dr = > 20 - 1 & Bn PhMe
tal., 2 . B - i =41%
Jacobsen et al., 2003 Q CATALYST & ENANTIOSELECTIVITY STUDY . ° e =
-, e - .
O O =N, N= A\ OMe yield = 35%
O O s Al o O R | O O Ar dr=>20": 1
/\)J\ )y Catalyst N7 R By 00 By P 15eq. X "N - Unpublished data
b. RTX N Ph > H H yN Ph H - yN Ph n/a Sc(OTf); L2 78% 2:1 52:48
H N EWG NC R 'Bu By O& R 15 mol % catalyst, R TEMPERATURE DEPENDENCE OF REACTION
DCM, 23 °C O R =Bn n/a Sc(OTH), L3 54% 2:1 50:50
EWG yield = 87 - 99% Catalyst b e
ee =86 -97% Q Ny \/ . n/a Sc(OTh, L4 61% 2:1 49:51 O O Ph 0 B 5 23 °C 82% 31 Nadl
Evans et al., 1999: \24( =N, AN= 8“ N h}\)
O O ‘Bu—< ?O él\O:\ﬁ )-8 n/a Mg(OTh: LS 2 21 n/a N o) Bn 5 -30 °C 64%  10:1 1:1
O o) O </ | ‘Bu By @ F
/[k Catalyst /lk N\ /N\e L1 ° L2 n/a L1 - 7% 1:1 n/a X& R o 5 40°C 81 20 1
- -40 ° % >20 : :
C. R™ X N O . N O tBu QU tBu | XN O\x/o n 5 1:1
\\/ cyclopentadiene \\/ (OTf), 0 NZ O OW><VO i \) 5-Br Sc(OTf), L3 31% 3:1 n/a
Catalyst T &g\ Ch N'\) N N/ NTs p-MeO-CgH, 5 40 °C 48%  >20: 1 1:1
y|e|d5=3859'6?/8% "\ th Bu é 5-Br Sn(OTf), L3 22% 3:1 n/a Al reactions were carried out on a 0.200 mmol scale. Yield refers to "H NMR yield using phenanthrene as an internal standard.
ee = - (o
L3 L4 L5
Evans et al., 1993:
o R O~ © CIDT CONDITIONS
/\)J\ /[Ci Catalyst l/\o </N N\> Aza-Michael Reaction
d. R™™S N\\/O Ty ""”/N\‘( B4 g;F _ O O C/ }N
7 \_y Yy o O el O 0 °N
atalys

yield = 94 - 96%
ee =87 -99%

HN —-R HN — R n/a TEA Et,0 ~1:1 48%
‘Bu “ \ N \
@) @) 15 mol% base 0 O n/a TEA MTBE ~1:1 45%
> 0,
YN Ph 24-96h at 23 °C YN Ph n/a TEA PhMe 3:1 80%
S & Bn o & Bn na DBU PhMe 3:1 53%

/ .
& Bn 15 mol% Sc(OTf)s &
0 0

BN Vield = 72%

COMMON THEME To NOTE: O O O O Al reactions were carried out on a 0.200 mmol scale. Yield refers to "H NMR yield using phenanthrene as an internal standard. n/a Pyrrolidine PhMe 3:1 63% dr = 11
1. p-dicarbonyl motif in substrates JJ\ J( N—-C - new o-asymmetric center SUBSTRATE SURVEY Dicarbonyl Addition O
i - Vo > X | labile, pKa = 11 . Performed with Sc(OTf);in DCM O o Me§2C
C,-symmetric bidentate ligands L R erformed with Sc(OTf);in O O

Ph

g g

How to control
2 asymmetric centers?

2

3. Transition metals as catalysts
15 mol% Sc(OTf)3

4

yield = 97%
dr=1:1:1:1
Ph In collaboration with Katelyn Kitzinger
(5 mol %)

0 CIRH, |
W / ‘COzMe
Ph + ArB(OH), pn’  Ph YN Ph
R

CsF, Proton Sponge O& yield = 60%-71%
1,4-dioxane, 60 °C, 24 h er =91:9-97:3
then Et,O:Pentanes, TEA dr = 20:1 in all cases

Product doesn’t contain a-asymmetric centers

Enatioselective Arylation

CRYSTALLIZATION INDUCED DIASTEREOMER TRANSFORMATIONS (CIDTS)
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