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Abstract Our recent progress in platinum-catalyzed the rearrangement of propargylic esters and C—H bond functionaliza-

tion adjacent to the nitrogen of tertiary amines is summaried. The effect of the design of the substrates and additives on these

reactions is described, and the mechanisms of these reactions are also discussed. At the same time, the first oxidant-free
cross-dehydrogenative coupling (CDC) reaction under platinum-catalysis is proposed.
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Figure 1 The routes of rearrangement of propargylic esters
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1 Me Ph Ph 78
2 Me Ph p-MeCeH, 79
3 Me Ph p-CIC¢H, 72
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5 Me Ph 2-Styryl 55
6 Me p-CICiHy  p-CIC¢H, 53
7 Me p-MeCgHy Ph 55
8 Ph Ph Ph 75
9 m-BrC¢H, Ph Ph 85
10 3,5-Dinitrophenyl Ph Ph 78
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Table 4 Investigating the effects of the protecting groups
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Figure 5 Investigating the effect of H transformation from N
atom

H TN IR, AT T iARSE IR w5,
K 6 fizr. SRR AT L SR T LA AT HR A
TR S, A T A A S
W) dy-4i 5 IETART da-4i. J5OR] dy-4i 185256 50 R
ST R T BRI g0, MAE[1,5]-H T
O H R PR B T E. AANHEEY) ds-4i 1)
WS BN =) ds-51 L SR B T 98341 3 NI
JEF; A=Y de=7 P, FEE B — AR 3 T iRk

Chin. J. Org. Chem. 2013, 33, 675~686

© 2013 Chinese Chemical Society & SIOC, CAS

(17 p-fr. IXRWIZAL B R A T MU AT

e LT — R A SR IR R b, S T REM R
NALEE, Wil 7 PR, 16 PtAEAE, BRAIERR SR AR
FHAE B P AR C. RS A2 AL HORTIBEM 2-47 C
[1,5]-H 128, ERIEm =Mt &Y D, f£iX—id
T, AL R R TR RS B SR, i T )
& D IEMF AT A4+ 2] N IR, AEINERAE MR 5
KM 6-m MU A S By HE— A AR B T e A
T HAR ) d-50. 1009 RALEAT R, FEfA D Lk
WIS H RG-SR RAAE[1L,7]-H BRI, K&
BT SRR 2 d-7. fENLE D, H R AL E
i T A RS 56 1 4 R 58 4 A AT

MeO

CY; Zs
X PtCl, CO (101 kPa) Ph @
% toluene 85 °C
OAc
d-di d-5i

X=1.0D,Y=H (d4-5i), 3%8h
Z3=Hs (d4-7), 27%, 8h
X=H,Y=1.0D (d;-5i), 57%,8h
Z3=Hy oD (d3-7), 31%,8h

X=1.0D,Y=H (dq4-4i)
X=H,Y=1.0D (ds4i)

Ble Jiflschs:
Figure 6 D-labled experiment

MeO CY, MeO
X Pt(Il)

Y5 [1,5]-H shift_~_~=C-

o T, Y
= JA"~Ph N O —Ph

S
N
P OAc G0 AcO X

0\\7’6
% [1,7]-H shift

MeQ CYs MeO

Ph
QL Y
Ph
on ~ OAc AO X O
OO i of
% Ph
OAc
d-5i AcO X

d-4i OAc ¢

B 7 SN AT RERLEE
Figure 7 Possible mechanism

H T SONAE A ) 6 I AT R cis R TIEFEPE,
N RO B N B SEARAG S AT T AT, R 4 AERRIL TR
HERERIRIE T a4k, BT Pt ARG FRMEAE A B/
(AL S BRI MR ERBE A, BN BB T IS G
MG AEXPF AT, BT Pt AR BRI,
TR b PR R B AR PR T I H 5t b, 3K
PR T AL A AR 21 T [/ — SE AR L B,
FRINLARIERENE ) 6-m A3 B H——cis #7471 6(14] 8).

http://sioc-journal.cn/ 679



BHLEFE MrER
R R @
iH, ngB' ""HbH a3\
H, Pt(I1) H )//:\H . (\Ha//f\ Q& N (1) 15% PtCly, 2 eoquiv. LiCl, 4 equiv. CaO
- $ipt R Ph toluene, 110 °C, 32 h
A . [Pt iz
R : s 4 .
0.0 o, ¢ (2) 3 equiv. K,CO3, CH30H, 6 h
4 OhAc G T . r OAc
| | i 0]
X3
He R R y R y N , N . N
R @ R @ R i o Do
6-r NV N S/ T H
cyclization AcO H ACO H X o Ph D Ph
g OAc y b H a x'=08D 7:3
X?=03D
R I VA RVA N f A= 2 T x}=07D
Figure 8 Studying the stereochemistry of the reaction Yield: 50%

122 4btEfie RBERESL A4 09[1,5]-H EH4 KD
SEWAT A AR,
FERTTHIAFZE A b, 0K = S e 25 31 e P 2T
JEP I B e AL E AT TS, R R T N R
A1 B AE[L,S]-H TR U0 i RS AN )
&, EUTR BB C-1 47, W9 PR, THERHEYIM
W RVE AT T ¥, W LLA R R A DU A s AT A
Y. N T BRSSO LR DL K HIT RS B 1A
B, FREEEAT TR, Wk 10 Fios. 45K N
JE AR AL AR S R A T IR, T HAT B R T
C-1 {ii.

Platinum N
catalyst
_ s [T L
f
OCOR' (n) ©
1,3-OAc shift [Pt Cyclization
Pt(ll) deacylation
A
N j\ ’\©
o - 1 1,5 hydride shift O
‘é Ja o ®
~—— =3 e —
! :24\R2 00
[Pt]

R? R

Allene intermediate Iminium

B9 [1,5]-H TR A ok
Figure 9 The synthesis of quinoline via [1,5]-H transfer

1.2.3  4afEfbb: RBLES K A 1,3-B5 &4 425 Diels-
Alder R_EL

PAEA R P E IS A AR 13- BRI RS i m] LA AR
Wk, nTLAZ SRR ORI SO A R
EW). B 1 6B I RERE L 2 — AT
th, A B 6= SR A R IR B A R B OGHR SN
TRAERT IR 8, € PICLAEM F13EI T —A 07

680 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

B 10 JAREE
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Table 5 PtCl, catalyzed CDC reaction of tertiary amines with
nitroalkanes

R1
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Ve
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10

11 12

Product (yield, time)

S G ey
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0.5 S
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S S A
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11|(dr 171)
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Ph
OEt

14d (54%, 24 h)
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L EAAAE Bl H 4R AK, M2 Ao T AL
ISR AR AT I S RE I DU R N B,
HERTAHTE HyO AFE T H ATREE B TIXAMER], T2
AT T ARSI PR 2 T = AL sl 15 PR,

682 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

55% vyield, dr: 4:1
I !
+
No Ph)J\

Ph

10 mol% PtCl,, 20 mol% proline, Ar N\Ph

)
dioxane/H,0 (V:V=1:2), 5A MS,85°C,48h O
Ph
53% yield
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Figure 14 PtCl,-catalyzed coupling of tertiary amines with
simple non-activated ketones
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Results of the H, detection by using Inficon

B 15 Inficon Transpector 2 il &
Figure 15
Transpector 2

H is the fragment of H, and HD during the detection. (a) Spectra was
obtained when CH;NO,/H,O (V' =10 © 1) was used. (b) Spectra was
obtained when CH;NO»/D,O (V' : V=10 : 1) was used
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Figure 17 Possible reaction route

T ML N-JFHORE 5N 2 Michael G : SN

Talbe 7 Platinum-catalyzed Michael addition-elimination of

N-aryl piperidines with nitroolefins

N 2 10 mol% K,PtCly, 5 A MS
EIAN )+ B o,
— V(1,4-dioxane):V(H,0) = 2:1
1

R? 2 0,, 60 °C
% N
3

Entry R' R? Time/h Yield/%
1 H Phenyl 13 70
2 H 4-Methylphenyl 14 65
3 H 3-Methylphenyl 16 61
4 H 2-Methylphenyl 14 46
5 H 4-Chlorophenyl 16 56
6 H 3-Chlorophenyl 19 54
7 H 2-Chlorophenyl 16 67
8 H 4-Methoxyphenyl 14 40
9 H 2-Furyl 14 41
10 H Cyclohexyl 21 20
11  4-Methyl Phenyl 15 55
12 3-Methyl Phenyl 14 58
13 4-Methoxyl Phenyl 15 71
14 3,4-Dimethyl  Phenyl 15 52
15 4-Chloro Phenyl 15 43
16  3-Chloro Phenyl 14 32
17 4-Bromo Phenyl 15 40
18 4-Methyl 4-Chlorophenyl 14 61
19 4-Methyl 2-Chlorophenyl 14 68

20 4-Methyl 4-Methylphenyl 14 47

© 2013 Chinese Chemical Society & SIOC, CAS
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Table 8 Platinum-catalyzed Michael addition-cyclization of
N-aryl piperidines with nitrovinylphenols

R1®N/\:> +R3®—//>N02

OH

O,N
o
10 mol% PtCl,, 5 AMS 3 N
: REN g
V(1,4-dioxane):V(H,0) = 2:1 _ 7 N\

101 kPa Oy, 80 °C |-

R
Entry R R? Time/h  Yield/%
1 H H 19 65
2 4-Methoxyl H 19 57
3 4-Methyl H 22 62
4 4-Bromo H 22 52
5 3,4-Dimethyl H 19 59
6 3-Methyl H 22 52
7 3-Chloro H 25 48
8 4-Chloro H 22 56
9 2-Benzyl H 21 65
10 H 5-Methoxyl 20 62
11 H 5-Methyl 21 50
12 H 3-Methyl 22 29
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Figure 19 The application of the reaction
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