Recent advances in radical-based C—N bond
formation via photo-/electrochemistry
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2. C—N bond formation via N-radical species addition

2.1 Radical addition to C—C double/triple bonds
Amidyl radical ddition
Hydrazonyl radical addition
Aminium radical cation addition

2.2 Radical species addition to aromatic rings



2.1 Radical addition to C—C double/triple bonds

Amidyl radical addition:
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2.1 Radical addition to C—C double/triple bonds

Amidyl radical addition:
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2.1 Radical addition to C—C double/triple bonds

Hydrazonyl radical addition:
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2.1 Radical addition to C—C double/triple bonds

Aminium radical cation addition:

X=CN,O
Ary 52
| Ar, 53
NH Ir(ppy)a(dtbbpy)PFg %

( N
(2 mol%) ( 47/\
X X _Ar > Ar
™y -2 MeOH, blue LEDs, rt Xall) R

S proton
12+ transfer

Ary 54 H /I\l'1 55 Ir2* I3t le\
NH p N

56
H.
b —-(?'J/\A, ~Z. ¢ R
X4 XL Ar, X-), * X+,

n

r1

% i \
N N ) A N
Q/\[/)

53a, 85% 53b, 76% 53c, 93%, 53d, 76%,
2.51d.r. 1:1d.r.

Ph Zh Ph Ph
N

(J/\Ph [ ]/\Ph [N]/\Ph (NJ/\Ph

¥s 0 Me""
53e, 66% 53f, 58% 539, 44% 53h, 88%
3:1.d.r.

R. R. Knowles, J. Am. Chem. Soc. 2014, 136, 12217.



2.2 Radical species addition to aromatic rings
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2.2 Radical species addition to aromatic rings
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3. CDC amination via N-atom nucleophilic addition

Aromatic C(sp2)—H bonds amination
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3. CDC amination via N-atom nucleophilic addition

Olefinic C(sp2)—H bond amination
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3. CDC amination via N-atom nucleophilic addition

Olefinic C(sp2)—H bond amination
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3. CDC amination via N-atom nucleophilic addition

Benzylic C(sp3)—H bond amination
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4. CDC amination via radical cross-coupling
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5. CDC amination of C(sp3)—H bonds via HAT
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5. CDC amination of C(sp3)—H bonds via HAT
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6. Challenges and opportunities

1. N source limited to the secondary amides, carbamates, sulfonamides,
diaryl amines, and azoles.
More convenient amino sources: primary amines or secondary alkyl amines.

2. The aliphatic C(sp3)—H amination: benzylic position or a-H to a hetero atom,
More extensive and versatile C(sp3)—H amination.

3. High enantioselectivity and selective amination at a specific position are
hardly accessible in these simple radical involved reactions.
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