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1. Introduction
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New transformations via C—N bond activation



1. Introduction

i) Oxidative addition ii) #-N elimination

R1\ [M] R1\ >|<_IYI . R!
2N—CR3—> 2N—M—CR3 RZC—I?l—R T N-M

2
R r1 JRC=X|R

R

iii) C-H bond cleavage triggered C-N bond activation
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R C-H Activation |R R3 R3CHO R

Three general mechanisms for transition—metal - mediated C—N bond metalation



2. Activation of C(sp)—N bond

[Cat]
R—X + N—CN > R—CN

[Cat] = [Rh], [Co], [Pd] or [Fe]

Selected less toxic organic CN source:

O
\ — Ph. _CN
N \ ®N—CN N—CN N7
/ / @ |
BF, Ts
O
CN CN
N7 | H,N—CN
| MezNBF3

Traditional toxic CN source: NaCN, KCN, CuCN and so on
Cyanations reaction with organic N-CN cyanation reagents

K. Fukumoto, T. Oya, M. Itazaki and H. Nakazawa, J. Am. Chem. Soc., 2009, 131, 38.
P. Anbarasan, H. Neumann and M. Beller, Angew. Chem., Int. Ed., 2011, 50, 519



2. Activation of C(sp)—N bond

é Ph. _CN (1 mol%)
“OH N ) >
'i's K,CO3, 1,4-Dioxane
(0]
1 2 80°C,4h 3
@CN EtO\©CN /©/CN
MeO
94% 71% 90%
CN CN CN
oy 201
Br /N
86% 74% 76%

Rhodium—catalysed cyanation of aryl boronic acids

P. Anbarasan, H. Neumann and M. Beller, Angew. Chem., Int. Ed., 2011, 50, 519



2. Activation of C(sp)—N bond

Rh-OH
ArB(OH)2
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Proposed mechanism for cyanation of aryl boronic acids
P. Anbarasan, H. Neumann and M. Beller, Angew. Chem., Int. Ed., 2011, 50, 519



2. Activation of C(sp)—N bond

[Cp*Rh(CH3CN)3](SbFg),

DG
DG ph. .CN (5 mol%)
+ >
1"3 Ag,CO3, 1,4-Dioxane CN
8

H
.8 2 1% 12h S .
d\\ _OMe /d\\N/OMe /d\\ _OMe
CN AcHN CN Cl CN
86% 72% 70%
O
\N/OMe \N O \N/OMe
N
HO CN CN CN
53% 76% 67%

Rhodium—catalysed cyanation of arenes

T.-J. Gong, L. Liuand Y. Fu et. al., J. Am. Chem. Soc., 2013, 135, 10630



2. Activation of C(sp)—N bond

Ph
DG Ts
_N N~ ,
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DG Ph

12
Proposed mechanism for transition—metal catalysed cyanation

T.-J. Gong, L. Liuand Y. Fu et. al., . Am. Chem. Soc., 2013, 135, 10630



2. Activation of C(sp)—N bond

Glorius' work

@ [Cp*Co(CO)l,] (2.5 - 5.0 mol%) @

_ 0
. NCTS AgSbFg (5 - 10 mol%)

H NaOAc, DCE, argon CN
110°C, 12-24 h

Het = pyridine, pyrimidine, pyrazole 14 examples
Ar = indole, benzene, pyrrole 70 - 96% vyield

Ackermann' work

@ [Cp*Co(CO)l,] (2.5 mol%) @

o
. NCTS AgSbFg (5mol%)

@ H KOAc, DCE, 120 °C @ CN

Het = pyridine, pyrimidine, pyrazole 24 examples
Ar = indole, benzene, thiophene, pyrrole 60 - 99% yield

Transition—metal catalysed cyanation

D.-G. Yu, T. Gensch, F. de Azambuja, S. V. Céspedes and F. Glorius, J. Am. Chem. Soc., 2014, 136, 17722
J. Liand L. Ackermann, Angew. Chem., Int. Ed., 2015, 54, 3635



2. Activation of C(sp)—N bond

| CpPd(allyl) (5 - 10 mol%)

B N=CN Xantphos (5 - 10 mol%) r;/A\I]/\N)(_CN
| A : > | :
k\\\vr, J/\)J\Rz BR3; (20 - 40 mol%) k\\\ér, R2
14 Toluene, 80 °C 15
Ac !300 Ac
Me Me Ph
93% 99% 32%
i \’ MeO : M
94% 94% 98%

Palladium—-catalysed intramolecular aminocyanation of alkenes

Y. Miyazaki, N. Ohta, K. Semba and Y. Nakao, J. Am. Chem. Soc., 2014, 136,3732



2. Activation of C(sp)—N bond

>§O [Pd(0)]

=0 7 _~._N—Pd—C=N-BR?,

N e R
' Ar ﬂ/\)f/ k\\‘:/
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18 \_/ 17

Proposed mechanism for intramolecular aminacyanation of alkenes

Y. Miyazaki, N. Ohta, K. Semba and Y. Nakao, J. Am. Chem. Soc., 2014, 136,3732



3. Activation of C(sp2)—N bond

3.1 Activation of aryl C(sp2)—-N bond

3.1.1 C(sp2)—-N bond in arylammonium salt

3.1.2 C(sp?)—N bond in aromatic amine
3.1.3 C(sp?)—N bond in A~aryl amide

3.1.4 C(sp?)—-N bond in arylhydrazine
3.2 Activation of olefinic C(sp2)—N bond

3.3 Activation of amidic C(sp?)—N bond

3.3.1 Activation of C(sp2)—N bond in amide
3.3.2 Activation of C(sp2?)—N bond in imide



3. Activation of C(sp2)—N bond

3.1 Activation of aryl C(sp2)—N bond

Ni(cod), (10 mol%)

+ - IMeseHCI (10 mol%) ,
Ar'—NMe;OTf + Ar>—B(OH), -  ArlAr
CsF, 1,4-Dioxane 21
19 20
" (O~ )
Bu
) Oy O~
83% 84% 94%

Nickel—-catalysed cross—coupling reaction

S. B. Blakey and D. W. C. MacMiillan, J. Am. Chem. Soc., 2003, 125, 6046



3. Activation of C(sp2)—N bond

3.1 Activation of aryl C(sp2)—N bond

M1

+ —
Ar'—Ar? Ar'—NMe; X

reductive oxidative
elimination addition

+ _
Ar—MI—Ar2 Ar'—M'—NMe; X
23 22

transmetalation

ArP—M2Y

Proposed mechanism for cross—coupling

S. B. Blakey and D. W. C. MacMiillan, J. Am. Chem. Soc., 2003, 125, 6046
L.-G. Xie and Z.-X. Wang, Angew. Chem., Int. Ed., 2011, 50, 4901
J. T. Reeves et. al., Org. Lett., 2010, 12, 4388



3. Activation of C(sp2)—N bond

3.1 Activation of aryl C(sp2)—N bond

@) @)
tBU . R_B/o:>< RUHz(CO)(PPh3)3 (4 mOl%J tBU
M \O Toluene, reflux, 20 h R
©2 25 26
@) O Q
t
o o C é”
Ph O
CF, O
91% 89% 99%
O o) 0
tBu tBU tBU
—
O/
77% 86% 82%

The ruthenium—catalysed cross—coupling reaction
S. Ueno, N. Chatani and F. Kakiuchi, J. Am. Chem. Soc., 2007, 129, 6098



3. Activation of C(sp2)—N bond

3.1 Activation of aryl C(sp2)—N bond

o} Bu H
RuH,(CO)(PPhs)s —0,T"™ H. t
'Bu 'Ru“‘\ By ') ITI / Bu (a)
N

Toluene, 120 °C N Ny o+ = "«Ru.\\o
H,  Additive (10 equiv) I PPhs |
H PPhS©
2.0 eq. 3
27 28 29
entry additive time isolated yield isolated yield
1 none 20 h 59%
2 none 3 days 42% 6%
3 ZSi(Me); 3 days 56%
Ph—8 :><
O N BU
\O
Toluene, reflux, 20 h
PPh3
31,97% 32, 3%
30

The ruthenium—catalysed cross—coupling reaction
T. Koreeda, T. Kochi, and F. Kakiuchi, J. Am. Chem. Soc., 2009, 131, 7238



3. Activation of C(sp2)—N bond

3.1 Activation of aryl C(sp2)—N bond

HB(pin) (2 equiv ) Ba(nep): (2 equiv )
Ni(cod), (10 mol%) ||:<1 Ni(cod), (10 mol%) o
PCy; (20 mol® 2 0
UL (20 mol%) AN R IMeseHCI (20 mol%) Ar—Bi ><
Toluene, 80°C, 20 h NaO'Bu (20 mol%) o)
34 33 Toluene, 160°C, 20 h 35
T
H
SCANNsoIIC
OTBS
61% 60% 71%, 60% ee
“/B(nep) XN B(nep) B(nep)
e ®
Me N
55% 72% 72%

Nickel-catalysed cleavage of C—N bond of aromatic amides
M. Tobisu, K. Nakamura and N. Chatani, J. Am. Chem. Soc., 2014, 136, 5587



3. Activation of C(sp2)—N bond

3.1 Activation of aryl C(sp2)—N bond

1
, Pd(OAc), (3 mol%) R
NHNH2 + rPXR Lignd (3.6 mol%) ~_R2
37 HOAC (4 equiv) @
36 Ph Ph pPhci/MeOH = 4:1 38

rt-40°C,2-8h

Palladium—catalysed cross—coupling arylhydrazines with olefins

M.-K. Zhu, J.-F. Zhao and T.-P. Loh, Org. Lett., 2011, 13, 6308



3. Activation of C(sp2)—N bond

3.2 Activation of olefinic C(sp2)—N bond

NHAc

Br
)j\ Pd(OAc), (10 mol%)
N @ PPh; (20mol%) R @
R/K§ Et;N , DMF, 120°C

NHAC NHAC iNHAC
‘)‘\‘ ‘)‘\‘ MeO

80% 40% 76%
NHAc i NHAc O)‘\é\j HAc
48% 66% 61%

Heck reaction of A~vinylacetamide derivatives
M. Wang, X. Zhang, Y.-X. Zhuang, Y.-H. Xu and T.-P. Loh, J. Am. Chem. Soc., 2015, 137, 1341



3. Activation of C(sp2)—N bond

3.2 Activation of olefinic C(sp2)—N bond

NHAC

Pd(0)

L‘ &r
a

42

Proposed mechanism for Heck reaction of A-vinylacetamide derivatives

M. Wang, X. Zhang, Y.-X. Zhuang, Y.-H. Xu and T.-P. Loh, J. Am. Chem. Soc., 2015, 137, 1341



3. Activation of C(sp2)—N bond

3.3 Activation of amidic C(sp2)—N bond

O
Ni(cod), (5 mol%) R
/& v _PCys(5moi%) _ @ |
o
1.5 equiv Toluene, 60 - 80 °C 'Tl R2
R
44 45 46
O O O
I npr : /IL Pr mpr
N "Pr l}l "Pr FsC ’Tj "Pr
Boc Me Ph
99% 93% 92%
@) 0] O
l}l Ph N Me ’Tj Me
Ph Ph Ph
66% 94%(6/1)? 90%

@ Ratio of regioisomers

Nickel(0)-catalysed decarboxylative carboamination

Y. Yoshino, T. Kurahashi and S. Matsubara, J. Am. Chem. Soc., 2009, 131, 7494



3. Activation of C(sp2)—N bond

3.3 Activation of amidic C(sp2)—N bond

Product Anhydride

/ “3
e

N y " o

51
\ 'NI\\RL X
< dlsfavored

(% N\

favored RL — RS 48
49

47
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N

Proposed mechanism for decarboxylative carboamination

Y. Yoshino, T. Kurahashi and S. Matsubara, J. Am. Chem. Soc., 2009, 131, 7494



3. Activation of C(sp2)—N bond

3.3 Activation of amidic C(sp2)—N bond

j\ Ni(cod), (10 mol%) o
1 SIPr (10 mol%
R N/R + RPOH r(10 mol%) _ )J\ ;
R2 Toluene, 80°C R™ OR
___________ 52 .53 %
O O
F5;C
88% 80% 94%
Me
O
9) Q Eoc
o O
O
Me™ Me
82% 88% 67%

Nickel-catalysed esterification of amides

L. Hie, K. N. Houk and N. K. Garg et al., Nature, 2015, 524, 79



3. Activation of C(sp2)—N bond

3.3 Activation of amidic C(sp2)—N bond

Dipp~™ Y ~Dipp

Dipp~™ \/ “Dipp

Dipp~ N N‘Dlpp Dipp~ Y ~Dipp
0 N' Ph. _Ni__O
N \;7
MeO Dipp: 2,6-diisopropylphenyl Me

\ AeOH
/N N~

Dipp Y Dipp

MeO”™ \f

Ph
The proposed mechanism esterification of amides
L. Hie, K. N. Houk and N. K. Garg et al., Nature, 2015, 524, 79



3. Activation of C(sp2)—N bond

3.3 Activation of amidic C(sp2)—N bond

O Ni(cod), (10 mol%)
(o)
@ NCAr + Rl gz __PMes (10 mol%)
Toluene, 110 °C
0

56
________________________________________ E ERERAEEEE LR LR
O F F o =
.Ph Q N |
N Nﬁz L
= Pr > F = Pr
Pr Pr Pr
Pr
18% 84% 84%
2,5
o |
N~ N
OM
= Ph = e
Ph "Pr
MeO
56% 90% 93% (2/1)?

@ Ration of regiosomers

Nickel-catalysed carboamination of alkyne
Y. Kajita, S. Matsubara and T. Kurahashi, J. Am. Chem. Soc., 2008, 130, 6058



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine.

4.1.1 Activation of C(sp3)—N bond in allylic amine
4.1.2 Activation of C(sp3)—N bond in aliphatic amine

4.1.3 Activation of C(sp3)—N bond in aminal
4.2 Activation of C(sp3)—N bond in aziridine

4.3 Activation of C(sp3)—N bond in azetidine



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

NR, Nu Nu

PdLn, NuX z
R,]/\)\Rz - R1/\/LR2 or R1/\/\R2

Steric hindrance: R' > R?

e 58 5 60
PdLn
59 60
substrate
Y
'lDdLnNu LnPd r?I(Ij?ditive Nu—I?dLn
N R1 /\\/ 2 N
R1/\\/<R2 \/\K2 R’]/\/\RZ
64 61 R 65
Path | Path Il
attack on C attack on Pd
"PdLn
Nu~ R1/71/\R2 62 Nu
R™%pdLn

“\!/'\Rz 63

Proposed mechanism for C—N bond activation of allylic amines



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

Pd(PPh3)4
BnNH2 HOAc > WNHBH
THF, reflux

67

Palladium—catalysed amine exchange reaction of allylic amine

B. M. Trost and E. Keinan, J. Org. Chem., 1980, 45, 2741



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

1 O (R):-TRIP (1.5 mol%) C R
S~ R R>')KH Pd(PPhj), (3.0 mol%) OHC !

H 'Rz wmssA MTBE 40°c R 7 S
68 69 70
OHC, CHy ORCEMe i
Ph)\/\ ~ N i
85% , 97% ee 80% , 86% ee i
OHC. CH, OHC, CHj, 5
S 3 \ :
Cy = Ph :
65% . 70% ee 40% , 92% ee |

Palladium/Bronsted acid—catalysed allylation reaction of aldehyde

S. Mukherjee and B. List, J. Am. Chem. Soc., 2007, 129, 11336



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

o [Pd(allyl)Cl], .0

R4 % (2.5 mol%) RS R
R7 DPPF(6.0 mol%) R’
R1N)\ o i 2

Pyrrolidine, MeOH R X R

_______________________ 7273

0
uaCelionqoNosS

\
93% 97% 92%
o) O Ph O

th @)\/\Ph

96% 95% 95%

Palladium—catalysed allylic alkylation of carbonyl compounds

X. Zhao, D. Liu, H. Guo, Y. Liu and W. Zhang, J. Am. Chem. Soc., 2011, 133, 19354



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

R?> NH, Jo Pd(PPh3), (2 mol%) R> R
R1J§)\R4 + R—B B(OH); or TMEDA R1J\(|\R4
3 O Dioxane, 110°C 3
R or 75 R
74 R-B(OH), 76 77
| R-B(OH), ) NHy 7] R |

AN —
NH, R=B(OH), |L_d|—n
e + =
R1/\//\\/LR4 F;dl_n ; R']/\\:/I\Rdr
PdL, RN s H,NB(OH),

Palladium—catalysed cross—coupling of organoboronic acids

M.-B. Li, Y. Wang and S.-K. Tian, Angew. Chem., Int. Ed., 2012, 51, 2968



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

R2 NH, 0 [Pd(allyl)ClI], (0.1 mol%) R2 SO,R

I
DPPB (0.4 mol%), B(OH
RH\H\R“ * R"> ONa ( ) 3O FU)\(I\R4

R3 Dioxane, 100°C, 4 h R3
74 78 79

86% 80%

Palladium—catalysed C—N bond activation of allylic amines
X.-S. Wu, Y. Chen, M.-B. Li, M.-G. Zhou and S.-K. Tian, J. Am. Chem. Soc., 2012, 134, 14694



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

- H
AN r;,/\ﬂ/\r} Pdy(dba); * GHCls 2 mol%) . [ HN-R
X o

(R R)-L(6mol%) |
1 \\:// = N
R DCE, rt ok

80 81 Transtionstate: ;
' five-membered vs eight-membered ring
N BEE ks
: , |_* L*\ @ /L* 1
. / , Pd
o\ o) : ~=Pd® A
N N | = L* N\ T
H H | F\N‘ E\N
ISSATNG I~ }h,©
PPh, Ph,P | x PR X 7N
: R’
(R, R)-L . Favored  Disfavored

N N
NC O.N /
AW, AW, F
F
99%, 89% ee 77%, 89% ee 96%, 92% ee

Dynamic kinetic asymmetric transformation of vinyl aziridine
B. M. Trost, M. Osipov and G. Dong, J. Am. Chem. Soc., 2010, 132, 15800



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

Pd(XantPhos)CI,

(5 mol%)

X _R!
R/\/\N + CO > R\M R1

R2 Toluene, 120 °C, 15 h -
83 84 R?

O

91% 93% 63%
Me F
\©\/\)(i i i
= /\/\)k
NBn, = NBn, = NBn,
75% 86% 67%

Palladium—catalysed carbonylation of allylamines

H. Yu, G. Zhang, Z.-J. Liu and H. Huang, RSC Adv., 2014, 4, 64235



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

PdNR,
[Pd] (/\(\/ Cm coO ~ |
x_N
Pd
86 NR, o)

Strategy for palladium—catalysed dearomative cyclocarbonylation



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

2
XXX NN Pdl,, (5 mol%) AR

| 0,
,J|\¢N R2 RS + CO Xantphos (6 mol /o)= r/J\/N |
n |

i Toluene, 120 °C

J e '\I\ . @)

~ 87 e 88
NP | NZNF | 2 |

SN N N

o 0 O

87% 44% 52%
24 | 24 | 2 |

x~ _N e >~ _N N
o) o) 0
53% 82% 83%

Palladium—catalysed dearomative cyclocarbonylation

H. Yu, G. Zhang and H. Huang, Angew. Chem., Int. Ed., 2015, 54, 10912



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

Me P'Bu, Me PBu,
[RhCI(coe),], (10 mol%)
Me  + H,(1.7atm) >~ Me
Dioxane, 160 °C
Me NEt, Me H
89 90

Rhodium—catalysed hydro—denitrogenation

M. Gandelman and D. Milstein, Chem. Commun., 2000, 1603



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine
CuBr, (10 mol%)

N 1 2 N R
S RN’ CHyCOOH (20 mol%) NI
o | 0, (1 atm) g re

R? Dioxane, 120 °C
91 92 93
N
O~ C -
o o — o
89% 84% 82%
N N /7 N/
S—NOct, ©: >N 0O ©: =N 0O
©:O o __/ S _/
82% 74% 10%

Copper—catalysed oxidative amination of azoles with tertiary amines
S. Guo, B. Qian, Y. Xie, C. Xia and H. Huang, Org. Lett., 2011, 13, 522



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

N R
Lo
O R? 2

97 R "R? R
|
3
RZN\/R
N +
CH3COZHi {ArH= ©: > H*
o)
A H,0
“N” R’ 4—R3

N NN
LnCU(N/Q 2\ Cul,
H/&O 94
-
CHyCO;  gg \ o / H,0

Ar—H  N—Cul,  p3cyg
R? 95
Proposed mechanism for copper—catalysed oxidative amination

S. Guo, B. Qian, Y. Xie, C. Xia and H. Huang, Org. Lett., 2011, 13, 522



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

R1 Pd(PPh3)2C|2 (10 mOI%)
. DPPP (10 mol%)
~

R Cu(OAc),-H,0 (30 mol%)
H AcOH , Toluene/DMF

0,, 100 °C, 24 h

w\

B
67% (3.3/1) 81% (3.2/1) 35%
/ -
N N
o) o)
F3C \ \

52% (4.1/1) 54% (2.8/1) 63% (2.7/1)

Oxidative C—H alkenylation/ NV—dealkylative carbonylation
R. Shi, L. Lu, H. Zhang, B. Chen, Y. Sha, C. Liu and A. Lei, Angew. Chem., Int. Ed., 2013, 52, 10582



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

Pd(PPhs),Cl, (10 mol%) o

. co+ R® " Gu(OAC),"H,0 (30 mol%) R?
1-N< o3 g N N
R R Toluene, DMSO F|21
101 102 O,, 110°C 103
@) O (@)
WN,BU WN/BU /©/\AN/BU
|
Bu Br Bu  Ne Bu
64% 59% 74%
N Y\o :(j/\)L Q
67% 67% 58%

Intermolecular oxidative A—alkylative carbonylation

R. Shi, M. Beller and A. Lei et al., Chem. Commu., 2015, 51, 3247



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

o)
o > Pd(OAc), (5 mol%)
+ B > )’J\ /Rz
)J\ _Ar N._, R N
R™ ~O R 'R air, PhCl, 115 °C R3
104 105 106
___________ o o o0
N _Et N N
XN S SN X Nﬂ
|
~  Et = v S Lo
89% 91% 65%
Q . 0 0
AN g _Et _Et
b @A sy
Ph N\_0  Ph Ph
82% 72% 64%

Palladium—catalysed oxidative coupling

Y.-S. Bao, B. Zhaorigetu, B. Agula, M. Baiyin and M. lJia, J. Org. Chem., 2014, 79, 803



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

Ph
NBn iproH (
Pd(Xantphos)(CH3;CN),(OTf), + < W Cp\ N__PhOTf
NBn, * ', p-PA
107 108 ) 109 )

P.
CP' O o O

PPh, PPh,
Xantphos

Synthesis of three—-membered cyclopalladated complex
Y. Xie, J. Hu, Y. Wang, C. Xia and H. Huang, J. Am. Chem. Soc., 2012, 134, 20613



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

R2 R2?  Pd(Xantphos)(CH3;CN),(OTf) R’
He NN Gmol%s) s Rr?
Ar/\/ T R? N "R2 ) > Ar N
R 'PrOH, 110 °C, 12 h ||?2
110 108 111
XN _Bn N _Bn X\ BN
Ty T .
Bn
Bn Bn
MeO F3C
93% 90% 75%
Ph
.Bn ™ .Bn
| X l}l A N/\ ’Tj
_N Bn (o Bn
92% 1% 79%

Palladium—catalysed vinylation of aminals

Y. Xie, J. Hu, Y. Wang, C. Xia and H. Huang, J. Am. Chem. Soc., 2012, 134, 20613



4. Activation of C(sp3)—N bond

4.1 Activation of C(sp3)—N bond in amine

NR,
HOTf { _+HoTf
NR,

HPJOTf [RoNCH,Pd] OTS
113 109

X
Ph” X" NR H
& PdOTf Ph N~
Ph)\/\NR
112

Pd(0)

2

Proposed mechanism for Pd—catalysed vinylation of aminals

Y. Xie, J. Hu, Y. Wang, C. Xia and H. Huang, J. Am. Chem. Soc., 2012, 134, 20613
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4.1 Activation of C(sp3)—N bond in amine
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New strategy for difunctionalization of enol ethers
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4.1 Activation of C(sp3)—N bond in amine
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4.1 Activation of C(sp3)—N bond in amine
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Palladium—catalysed difunctionalization of allenes with aminals
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4.1 Activation of C(sp3)—N bond in amine
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4.1 Activation of C(sp3)—N bond in amine
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4.1 Activation of C(sp3)—N bond in amine
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4.1 Activation of C(sp3)—N bond in amine
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4.2 Activation of C(sp3)—N bond in aziridines
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4.2 Activation of C(sp3)—N bond in aziridines
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4.2 Activation of C(sp3)—N bond in aziridines
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4.2 Activation of C(sp3)—N bond in aziridines
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4.3 Activation of C(sp3)—N bond in azetidines
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5. Conclusions and Perspectives

In this tutorial review, efficient strategies for catalytic
cleavage of C(sp)-N, C(sp?)-N and C(sp3)-N bond and their
applications in new C-C and C-N bond formation reactions are
summarized. The appealing advantage of transition-metal
catalysed C-N bond activation has prompted many methods for
their applications. However, there are still enormous challenges
for the development of novel and practical coupling reactions
via C-N bond activation.

In the future, C-N bond activation focused on the aspects as
followed would attract much attention: full atom economy C-N
bond activation reaction; the application for the synthesis of
natural products and medical compounds; highly efficient and
enantioselective reactions via C-N bond activation .
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