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OMO catalysis

1) Catalyst (20 mol%), TEMPO (4 equiv)
Ph\/\"’H SET reagent, NaNQO,, Solvent (1.0 M), rt N

O 2)NaBH, (2.0 equiv), rt 0
Ph._~_OH
9
L e Xt Bnhmu I~
H HX OH
10a: HX = TIOH "'C' HOI HC
10b: HX = HBF, 10c 10d 10e 10f
entry SET ligand NaNO, solvent Yield (%) | ee (%)
reagent (equiv.)
(mol %)
1 FeCl, (10) |10b 0.3 DMF 83 72
2 FeCl, (10) |10c 0.3 DMF 75 5
3 FeCl, (10) |10d 0.3 DMF 64 46
4 FeCl, (10) |10e 0.3 DMF 26 0
5 FeCl, (10) |10of 0.3 DMF 33 17

Sibi, M. P.; Hasegawa, M. J. Am. Chem. Soc 2007, 129, 4124
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L iminium catalysis enamine catalysis SOMO catalysis
H : LUMO activation HOMO activation SOMO activation
aldehyde
-H0 & +2 € <_>\ | -1e Q
| |

b X X
amine R R R
catalyst

Beeson, T.D.; Mastracchio, A.; Hong, J.-B.; Ashton, K.; MacMillan, D.W.C. Science 2007, 316, 582
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OMO catalysis
. Me oxidant b Me
N&Me g N)\<Me

o Me O
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JH --&Me =
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Me Ph Me Ph% Me Ph% Me

propanal catalyst 1 Me  enamine Me 2
IP~9.8eV IP~8.8eV IPx7.2eV SOMO-activated

C Representative Transformations

Si-face

O \—  exposed

a-allylation  o—enolation a—arylation

Beeson, T.D.; Mastracchio, A.; Hong, J.-B.; Ashton, K.; MacMillan, D.W.C. Science 2007, 316, 582
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OMe CAN (2 equiv),
o J\/CGHH
20 mol% cat. 1 H ONO,

|
CeH > 2
HJJ\/ 613 \‘\‘\A 2

Ph NaHCOg3, —20 °C \/\[/J\ph

4 dg-acetone

octanal radical clock 65% yield  °Me

M
N
— ;\ — X _Me
AR \/\I/\D
Me N Ph +

.\"'\ o
X« Ph

A = cationic intermediate

Me
—Bh- — L .
B = radical intermediate N Ph W\Ph
\J OMe

Beeson, T.D.; Mastracchio, A.; Hong, J.-B.; Ashton, K.; MacMillan, D.W.C. Science. 2007, 316, 582
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OMO catalysis
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1,4-keto-aldehydes
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L = R
HJ\C)(\/

a-vinyl aldehydes
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a-allyl aldehydes

Mastracchio, A.; Warkentin, A.A.; Walji, A.M.; MacMillan, D.W.C. PNAS 2010, 107, 20648



OMO catalysis

: 20 mol% 1, H,O O
OSiX3 e R
HJl\/hexyl )\R CAN (2 eq), DME H
DTBP, -20°C, 24 h hexylO
octanal enolsilane y-ketoaldehydes
entry enolsilane product % yield % ee
OTMS o
1 % Ph 85 90
Ph H
hexylO
OTBS
O (@] I\
2 = ~ 77 92
07 o
hexylO
OTBS
O
3 ¥ J\(\'(Q 71 92
hexylO
OTBS Q -
-Bu
4 Mt-Bu HJ\|/\/\n/ 74 96
hexyl @)
OTBDPS Q
Me
5 )\Me H/U\|/\n/ 67 86
hexylO
6 -Bu
%t—Bu .
hexylO

Jang, H.-Y.; Hong, J.-B.; MacMillan, D.W.C. J. Am. Chem. Soc. 2007, 129, 7004



OMO catalysis
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Me %
Me ’ .
R enantioselective
aldehyde styrene amine catalyst 1 a-carbo-oxidation
n-hex n-hex
2 NaBH,4 CrO3 )\_)
O um Ph 94 % ‘ 94 % O O L Ph
tetrahydrofuran trans-y-lactone

3:1dr, 95% ee 3:1dr, 94% ee

n-ﬁex ONO,

n-hex 3:1dr
n-hex
L3 22 -

N II[, Ph O Ph
| NaBH(OAC)3 Zn. AcOH: O
allyl allylamine br03 :

pyrrolidine cis-y-lactone

3:1dr, 96% ee 3:1dr, 96% ee

Graham, T. H.; Jones, C. M..; Jui, N. T.; MacMillan, D.W.C. J. Am. Chem. Soc. 2008, 130, 16494



OMO catalysis

SOMO Catalysis: Ambient Temp., Inexpensive Chlorine Source

)
Na-L 1e oxidant 'JLV
R
J‘H " room :
LI=CI H-& temperature Cl

feedstock amine nat:arysl 1 enanticenriched
R = n-Hex (1.5 equiv), LiCl (2.2 equiv), Ce(NH):(NCQy)s, catalyst 1, NaHCO,
=40 *C = 5% yield, 52% ee 23°C=2Mn yield, 47% ee

Amatore, M.; Beeson, T. D.; Brown, S. P.; MacMillan, D.W.C. Angew. Chem. Int. Ed. 2009, 48, 5121



OMO catalysis

Linchpin Catalysis via a-Chloroaldehydes:

Access to Many Synthons
HN O
> - T
-_____:' s i .--'I
terminal aziridines . J\I/ J terminal epoxides
3 Cl 1 0
EI a : i ."
HO - enantioenriched, HO -
T o reactive intermediate |
L OH
cx-chloro alcohols T a-hydroxy acids
O
CN )
HOo HO '
W -+ — MH.,
a-Cyano alcohols a-aming acids

Amatore, M.; Beeson, T. D.; Brown, S. P.; MacMillan, D.W.C. Angew. Chem. Int. Ed. 2009, 48, 5121



OMO catalysis

Oxidative Organocatalytic Enantioselective Aldehyde Nitroalkylation

0

"o O NO,
oy amine catalyst :
H R3Si \O/ NY X : o H X
oxidant
R H R
aldehyde silyl nitronate B-nitroaldehyde

® SOMO Catalysis or Enamine Catalysis
® Mechanism Controlled by Silyl Group

W Anti-selective
Catalytic Cycle
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TIPS—OH

2.0

O—Z .

TIPS

Me\ o}
N Me o}
\‘LJ, . SOMO Pathway Nf
t+Bu" "B . )
o xn Enamine Oxidation t-Bu““A?G “'Bn
H Si-O bond cleavage 4
To+ AFTER HTX
A X

R C-C bond formation

y Me\N K0
N A 4

o 0, tBu™ N7 Bn
H
H R
X —Hao

SOMOphile Pathway
Nitronate Oxidation

Me,_ o]
N
o2 S
Bu* N Bn

#Bu™ N
Si-O bond cleavage
H P BEFORE H )ﬁ
Sy C-C bond formation
~ X
N ./
0

5 TBSTFA
f H R-I’to -1e-
~1e~ ( / S

NaTFA
H e R
W Syn-selective +_ 0~ i /IQN,O_
Catalytic Cycle RN A
0 OTBS

Wilson, J. E.; Casarez, A. D.; MacMillan, D.W.C. J. Am. Chem. Soc. 20009, 131, 11332



OMO catalysis

. Bn
olefin eg. nN—N
O Me 0 o) /
\/F{ \N _Da- )' R K:)
H Me>(1\ e @ O s
Nu N o N |
M 1]
. Me H O\\T A %
aldehyde catalyst cyclohexane
y y H' 90% ee
o TS o ‘.Ma H R
P M 28 o e
H 2] Me —_— 3
ﬁ)\(m oxidation
i Me
aldehyde organocatalyst 1 enanticenriched
ce-allyl aldehyde
+cat1 o, Me o, Me -1e
e z_n 2~M - TMS*
TMS - L &m ™S B )\FMB —cat1
Mnm . I MEMB
R Sy — &
2 3
SOMO-activation of Si-Face Radical Oxidation-Elimination

Jui, N. T.; Lee, E. C. Y.; MacMillan, D.W.C. J. Am. Chem. Soc. 2010, 132, 10015

Pham, P. V.; Ashton, K.; MacMillan, D.W.C. Chem. Sci. 2011, 2, 1470




OMO catalysis

Pyrrolidines: Structural Motif for Drug Discovery and Catalyst Design

amine catalyst 2
) ) ™ privileged structure T

B .~"E"I ananticanriched o ant 2 x 1~ oxidation

) h _ pyrrolidines =
A N B Laluable synthon W atfractive tanget far
R asymmetric catatysis .
polycyclic cascade product 5
Me, o] o ["
SOMO-Catalysis: Approach to Asymmetric Pyrrolidine Formation (eq 1) N I

MeSN
Me
a Mo, O oM, M9>KLH Me
" i !
-28 Me Ar
H TN .
)‘\L . "{'Hi . . L),

N amine catalyst 2

NHFd (Ar = Ph or 1-Naphthyl)
aldehyde olefin R = Me, catalysi 1 pyrrolidine _H0
R = Bn, catalyst 2 O | o
J catalyst, -1a- -catahyst
Mo s M o
" olefin "N e | 'IL
Ao, — A e Mt
BT T R B "w” R HH
”“-../"“\:ﬂ’* a
3 4 5
HHPG ™ NHPG

Jui, N. T.; Garber, J. A. O.; Finelli, F. G.; MacMillan, D.W.C. J. Am. Chem. Soc. 2012, 134, 11400
Rendler, S.; MacMillan, D.W.C. J. Am. Chem. Soc. 2010, 132, 5027



OMO catalysis

Enantioselective a-Arylation of Aldehydes via SOMO Catalysis (eq 1)

o ] ir
W 26 i
[ -
M - Me  widation H
H (R3]
Fh W

aldahyda amine catalyst 2 rr-Inrmyl arylatinn

Mechaniam of Organo-S0MO Catalyzed Aldehyde a-Arylation (eq 2)
Q (L] b
. Fh
‘”}"’w ;J,L. p
Ph
Jf"" H —= H

DFT-1 1 3
SOMO-aclivation of Si-tace

H.I'
Fh T -H* o
-1a o +HaE M
—_— e
H ~Cat
4 enantioenriched

x-aryl aldehydes

Enantioselective Synthesis of (-} Tashiromine via Formyl c-Arylation

Q ﬂ a) coanylation (83% ee) H AT% yiekd
W . b LiAIH, (3 steps)
M 85% on
ARALO:,
[ o ¢) FRALD. Fe {=i-tashiraming

Conrad, J. C.; Kong, J.; Laforteza, B. N.; MacMillan, D.W.C. J. Am. Chem. Soc. 2009, 131, 11640
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* Allows trivial access to enantioenriched CF-
containing building blocks

* No known catalytic routes to a-formyl CF4

F

SOMO

* VVersatile synthon for medicinal agent synthesis

NaBH, TEMPO
Ho/\(CFB MeOH, CH,Cl, PhI(OAC),
Bn N I | -
o)
B-CF; alcohol CF
a
99% yield H
97% ee Bn
97% ee
2 CF3
HJYC Fy BnHN/Y . L _
" Bn BnNH,*AcOH TEMPO, PhI(OAc),
R p NaCNBH; then
p-CE, amine CH,Cl, DPPA, KOt-Bu, 100°C
enantioenriched 95% yield
«-CF5 aldehyde 87% ee

Nagib, D. A.; Scott, M. E.; MacMillan, D.W.C. J. Am. Chem. Soc. 2009, 131, 10875

0

CF
A

Bn
a-CF3 acid

94% vyield
96% ee

NBoc

Bn” “CF,

a-CF3 amine

88% yield
92% ee
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R 4 DFT-4
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Nl Si-face "'\F
),’ open radical 3
Me N~ “t+Bu
H

Organocatalytic

catalyst 2
y Cycle

\ Me
CF, T u "‘Me t-Bu)\ j ‘Me
)KKCFS

enantioenriched / \

o-CF3 aldehyde
Ir(ppy)o(dtb-bpy) *Ir(ppy)z(dtb-bpy)*

reductant 8 oxidant 7
CF4l
alkyl halide \ Photoredox Catalytic
SET Cycle
N F '11'.
F—\ household
- F Ir(ppy)2(dtb-bpy)* liaht
radical 3 photoredox catalyst 1 g

Nagib, D. A.; Scott, M. E.; MacMillan, D.W.C. J. Am

hotoredox SOMO catalysig

Catalyst Combination | N
t-Bu /
/ 1
Q N/Me G Nl:,IT ot
. :1r-
L5 ]
‘o, 2 e
Me N~ tBy tBU g
H |
N\

organocatalyst 2
(20 mol%)

photocatalyst 1
(0.5 mol%)

Photon Source
- 3 7\\7

26 W fluorescent
light bulb

. Chem. Soc. 2009, 131, 10875
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hotoredox SOMO catalysi;

it
@) j @)
H Br N ~ H X
| —R —R
R = photoredox catalyst R _
amine catalyst enantioenriched

aldehyde benzyl bromide a-benzyl aldehyde

Shih, H.-W.; Vander Wal, M. N.; Grange, R. L.; MacMillan, D.W.C. J. Am. Chem. Soc. 2010, 132, 13600



hotoredox SOMO cataly5|s

Enantioselective synthesis of a bioactive drug candidate
0

a) c-benzylation,
H J\I EBnONH;*HCI
b) LiAIH, ”“Cﬁ"'m
Me

c) CDI, then 11

Br /\ \@
H = HCI
N Me Me
= ™

34% yield (3 steps), 93% ee
N'e HBr Adm 11 Angiogenesis inhibitor 12

Shih, H.-W.; Vander Wal, M. N.; Grange, R. L.; MacMillan, D.W.C. J. Am. Chem. Soc. 2010, 132, 13600
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Carbonyl Functionalization
Grignard Addition, Wittig

Reductive Amination

(o]
a-Carbonyl Functionalization
Alkylation, Oxidation

Aldol, Mannich, Arylation

hotoredox SOMO catalysi;

0
é catalyst é\
reagent =
Direct g-Cyclohexanone Coupling

Direct p-Carbonyl Coupling
Elusive or unknown activation mode

cyclohexanone

photoredox
O catalyst
N and base 5ne- activation
mode

amine catalyst

CN
s 0]
| —Ewa
Z
- A
coupling | —Ewa
partner =
p-aryl ketone

Pirnot, M. T.; Rankic, D. A.; Martin, D. B. C.; MacMillan, D.W.C. Science. 2013, 339, 1593



hotoredox SOMO catalysi?

CN CN o Q' g-Aryl Aldehyde
Me
5 Aldehyd
CN CN yee
CN
dicyanobenzene (4)

Arene Coupling 2
Partner ( 5 ~
{ ) S H H,0, -CN

i N
S SET
[IrV(ppy)sl* (6) -~ Amine
oxidant 8 Catalyst L)
Me N
*IM'(ppy)s (3)
reductant X
Photoredox Organocatalytic 11 CN
Cycle
O B
I (ppy)s (1) [ > N
photoredox catalyst
- \_’ KI s
g
r—r’
¢ " Y
CN
Household Light Bulb Radical-Radical Coupling

Pirnot, M. T.; Rankic, D. A.; Martin, D. B. C.; MacMillan, D.W.C. Science. 2013, 339, 1593
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( ] Catalyst Combination

CN o} 1 mol% Ir(ppy)a
20 mol% catalyst 13
EWG— = H "' N( ‘N
"\x/ f DABCO, HOAc
H,0, DMPU, 23 °C
26 W light source
amne aldehyda fraryl aidehyde Ir(ppy)s (1 mol%) organocatalyst 13 (20 mol%)
Aldehydes - 5 g N N CN
H
Me
o] t-Bu o 0 9 s
e H oy 7 H -
H ” CN CN A 3
(£)-14: 86% (#)-15: 79% (£)-16: 44%* (£)-17: 75% (£)-18: 76% (2)-19: 66%!
Propionaldehyde E Arenes
0 : O  n-pentyl n-pentyl 0O  n-pentyl O  npentyl
H | x> N o H e H H
= CN CN Me: CN NC
26: 78% P (2)-27:73%, 3.7:1 r.r8 (£)-28: 78% (£)-29: 56%*

(+)-30: 63%*%

Pirnot, M. T.; Rankic, D. A.; Martin, D. B. C.; MacMillan, D.W.C. Science. 2013, 339, 1593




hotoredox SOMO catalysis

CN o} 0
ﬁj O 1 mol% Ir(ppy)s

R X IN{ DABCO, HOAc, H,O R X

& Iy DMPU, 23 °C Iy

26 W light source CN
dicyanobenzene ketone azepane p-aryl ketone
(20 mol%)

0 (o]

CN CN
(+)-36: 88% (£)-37: 70%, >20:1 d.r. (£)-38: 79%, >20:1 d.r.
0 0] (o]

Me

: © Me
CO,Et

CN CN CN

(+)-39: 81%, >20:1 d.r. (+)-40: 63%* (+)-41: 83%T

Pirnot, M. T.; Rankic, D. A.; Martin, D. B. C.; MacMillan, D.W.C. Science. 2013, 339, 1593



hotoredox catalysis

5 mol% Ru(bipy)sCl, 0 o)
fe) 0 2 equiv i-ProNEt
2 equiv LiBF,4 Ph Ph

Ph Ph -
| I MeCN H H
1 visible light 2

50 min
89% vyield, >10:1 d.r.

(0] (0]
+ e j|k
Ph)uu\ !

°+ Li
I-ProNEt \O+ Li+ o)
Ru(bi * =
i-ProNEt ‘/" (ipY)s Ph)l\lL F’h)kL
R R
Ru(bipy)s*** i

LI\O
\ Ph™ X —  product
hv Ru(bipy)s®* ]
R

Ischay, M. A.; Anzovino, M. E.; Du, J.; Yoon, T. P. . Am. Chem. Soc. 2008, 130, 12886
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~o o !JJ\
path A Ph Ph
& = - Ph | —=
LiBF, ‘ | He= H

2, radical anion 3
3 t Path A : Lowis acid activation
[2+2] cycloaddition
Fh | | 2 Fath B: Brensted acid activation
reductive coupling
1

Path B

4, mewtral radical S

Du, J.; Ruiz Espelt, L.; Guzei, 1. A.; Yoon, T. P. Chem.

o] o
| OH 4] .!"{
HEO,H )\k/\))\
PR | Pm | —= Ph \ Ph

0 [} “'O O

Fh /—,r'-—"?

I HUH
Ru(bpyls* Fu(bpy)s= :

4

#PIENEI &\ ) e

Rur(bpy)s®

.'-PrgNEt
0 o
Fh>_b‘ Ph

HPr., ;‘ P

Sci. 2011, 2, 2115
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hotoredox catalysis

Ru(bpy)sCl,

@) O
Me
1

+e .

[LA]O

Ph

LA (1 equiv)
amine

MgSO,, MeCN
visible light

Me
OEt

v o

O Me CO,Et

*h

| H
Ph
6 H
. — €

A

[LAIO Me, CO,Et

P

Ph

’
o'
I’

D

/ H
H
A

Me CO,Et
Ph” X v 2
H
H
4

Ly, Z.; Shen, M.; Yoon, T. P. . Am. Chem. Soc. 2011, 133, 1162



hotoredox catalysis

MeO

-

MeO 5 mol% Ru(bpy)s(PFg)s & Ph
15 mol% MV(PFg),

Ph »
| | visible light H=—H
1 (o) MgSO4, M9N02
35h O
2, 89% yield

[ MeO ] >10:1 dr
L; Ph —T

MV = Methyl viologen = Hac_ﬁD_Cﬁ_CHa

Ischay, M. A.; Lu, Z.; Yoon, T. P. J. Am. Chem. Soc. 2010, 132, 8572



hotoredox catalysis

200 °C _
e oAt > no reaction
0+
™~ —
4 0.5% Ru(bpz)s2*
Me Me air, light
electronically mismatched th
Diels—Alder cycloaddition 98% yield

Lin, S.; Ischay, M. A..; Fry, C. G.; Yoon, T. P. . Am. Chem. Soc. 2011, 133, 19350



Me Me 31, Heitziamide A

radical cation
Diels—Alder?

Lin, S.; Ischay, M. A..; Fry, C. G.; Yoon, T. P. . Am. Chem. Soc. 2011, 133, 19350

HN

33, fagaramide j\

Me

Me

/E 32, "thermal"

Mo ive regioisomer

150 °C 60% yield
72h 2:1 trans:cis

Me

Me

34, myrcene

35 OTBS

1. TBAF (76%)

2. TPAP, NMO
(80%)

—_— =

3. NaCIO, (76%)

34
Ru(bpz)3(PFg)z
(2 mol%)
_—
visible light, air
CHzclz, AcOH

(80%)
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hotoredox catalysis

X
ef RU(I)\ R1J\R2 ° TRLE] JH\

Ru(ll)* ) ~|R1"R2| 7 R1"OR2 R =Alkyl, Aryl
; . Ru(ll) R? = Aryl, EWG
g X = Cl. Br

abstraction of H, H,
Fﬂ’/fé}ﬁ?o}‘_\ oo, HQNi< R1” “R2
y F<u(|oﬁl3;)3c:|2 Y e{( e K
L. — HacozH-N—éHb % )
RTTRE iprNEt N R™SR
HCO,H
i/?ff?B HCO H\lr\ll/ex
S e He
By

abstraction of H, R' "R

Narayanam, J.M.R.; Tucker, ].W.; Stephenson, C.R.]. J. Am. Chem. Soc. 2009, 131, 8756



hotoredox catalysis

fac-Ir(ppy)s

Procedure A

Procedure B
fac-Ir(ppy)a (1.0 mal%:) fac-Ir{ppy)s (1.0 mol¥%:)
BusN (2.0 equiv.) BusN (5.0 equiv.)
Hantzsch ester” (2.0 equiv.) HCOzH (5.0 equiv.) _
Rim] - Re=H Ar—I — - Ar—H
o _ MeCM. visible light
(Sa-i) MeCHN, visible light (Ba-i) (Ta-i) (Ba-i)
Procedure C Procedure C
3 fac-Ir{ppy)s (2.5 maol¥:) 3 fac-Ir{ppy)s (2.5 mol%)
R BusN (10 equiv.) R I BugM (10 equiv.)
R1\])\ HCOsH (10 equiv.) F.ﬂ\%\ or ) HCO3H (10 equiv.)
| - H =
R2 MeCM, visible light 2 "':':r MeCN, visible light H
Ba-c 10a-c Bd-j 10d-j

Nguyen, J. D.; D’Amato, E.M.; Narayanam, J.M.R..; Stephenson, C.R.J. Nat. Chem. 2012, 4, 854



hotoredox catalysis

GDzEt

Ru(bpy);* GEEt
Photoredox
Excited State
e Reductive Quenching ‘3‘:'25‘ I R CO,Et
3 Cycle C'C‘EE‘ 3 R X COEt
Blue LEDs m

Ru(bpy),* <€———— Ru(bpy);?* 16 examples
honay 435 1M (1 mol %) X=NH O UPto92%yiold
,J\ 2
Et0,C” “CO,Et o
T e (I
N visible light, 1t _ N ot
1 Me Et-N or 3 Me
? NPh with Et;N; 25%
4 with 4: 82%
MeO

Stepheson, C.R.J. et all. Org. Lett. 2010, 12, 3104



3 =Me
N N
HH

o 9]

gliocladin C (1)

mcm
N 15

H

hotoredox catalysis

PReate™

N N H Boc
H Cbz r':bz
Boc-o-tryptophan 18 19
methyl ester (17)

| NHBnc H Bm

N“p R N“H Boc
Chz . ) Cbz
21:R' = H, R? = Boc 20

to | 22: R' = Cbz, R? = H

Scheme 3. a) CbzCl, NaOH, Bu,NHSO,, CH,Cl;, 12 h; b) NBS, PPTS,
CH,Cl;, 23°C, 12 h, 91% (two steps); ¢) MeNH,, THF, 23°C, 3 d,
87%; d) [Ru(bpy):Cl;] (1.0 mol %), BusN (2 equiv), 15 (5 equiv), DMF,
blue LEDs, 12 h, 82%; e) [Rh(Ph;P);Cl] (1 equiv), xylenes, 140°C, 12 h,
86% or [Rh(CO)(PhsP),Cl] (20 mol %), dppp (44 mol%), DPPA

(2 equiv), xylenes, 140°C, 85 %,; f) CbzCl, NaOH, Bu,NHSO,, CH,Cl,,
12 h, 98%; g) TMSI, CH,CN, 0°C, 1 h, 91 %. Cbz = benzyloxycarbonyl;

Furst, L.; Narayanam, J.M.R.; Stephenson, C.R.J. Angew. Chem. Int. Ed. 2011, 50, 9655



hotoredox catalysis

o
R

R EWG

.|
Br i EWG  dos{ppylslr | 2 mal 8
R i visible light H‘@E?:n
DiMF, rt
1 L]

R?
b

fac-{ppylhir

Entry Catalyst

Additive (equiv.) Conversion (%) Yield (%)

Ru(bpy);Cl,
Ru(bpy);Cl,
Ru(bpy);Cl,
Ru(bpy);Cl,
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“ A solution of 0.12 mmol of 1a and 2.4 x 10~ mmol of catalyst in DMF
(2.4 mL) was irradiated at room temperature under argon atmosphere
for 12 h. ? Isolated yield. © Not determined. ¢ Control experiment without
irradiation under the otherwise same conditions.

Ju, X;; Liang, Y,; Jia, P.; Li, W,; Yu, W. Org. Biomol. Chem. 2012, 10, 498



Conclusion

-Using SOMO catalysis many different building blocks for pharmaceutical
and medicinal chemistry could be synthesised

- Photocatalyst such as Ru complexes can be used as one electron oxidizer

- Radicals are the most present intermediates in photocatalysis
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Thank you for your attention
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hotoredox catalysis

O O 5 mol%

Du, J.; Yoon, T. P. . Am. Chem. Soc. 20009, 131, 14604



hotoredox catalysis
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DiRocco, D. A.; Rovis, T. J. Am. Chem. Soc. 2012, 134, 8094
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