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Mechanism for direct alkynylation:
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However, for Nu = S or metal-mediated alkynylation, hypervalent iodine(l11) sometimes behave like a metal center.
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Figure 2. Reaction free energy profile [PBE0-dDsC/TZ2P//M06-2X/def2-SVP level in implicit THF solvent {COSMO-RS}] for the two possible
mechanistic pathways a (blue} and b {red) for the reaction of TIPS-EBX {1a} with thiclate 2’. *Positive deltal at the M06-2X/def2-SVP level
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Figure 4. Reaction free energy profile [PBE0-dDsC/TZ2P//M06-2X/def2-SVP level in implicit THE solvent {COSMO-RS)] for the two possible
mechanistic pathways a (blue)} and b (red) for the reaction of Me-EBX (1h) with thiclate 2.
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Mechanism proposed:

nt Activation : Au Oxidation

product
! EBX-TIPS

HOOC\Q

-+

X | Adl
TIPS

w B elimination
N
H EBX-TIPS :
Au'X

substra>e/\
X TIPS | o elimination /1
+ )

\ ' product

N roduct
H HOOC P

XAu”i

)

O

TIPS

oy
N
H

substrate

m_____
XAy = 1)pg

N
H

\

Mechanism computated:

Qj/ﬂps
HN—"

O 2/ \\

©f>0 O—I—Zﬁ\ngIPS

AUIX TIPS-EBX

I (0]
TIPS \ Aulx

XAU—==—TIPS

o I | to Au switch

N

N

H
A 0
N [j
H

A. Ariafard, ACS Catal. 2014, 4, 2896.



Electrophilic alkynylation reaction

Hu’s group

0]
o

EBX-TIPS .
©\)LNHOPN NHOPiv
[(RhCp*Cl,),], NaOAc S
H DCE, rt N

(Het)Ar- (HetAr- TIPS

C. Feng, T.-P. Loh, Angew. Chem. Int. Ed. 2014, 53, 2722.

RhCp*(SbFe), o
0
EBX-TIPS
NR
0" .y
CH,Cl,, 80 °C, 16 h AT
A H TIPS

K. D. Collins, F. Lied, F. Glorius, Chem. Commun. 2014, 50, 4459.

DG DG TIPS
EBX-TIPS Z
7
[(RhCp*Clo)] R

Zn(OTf),, DCE

J
&
T

N H |
pe: () SN D O e e

— 0

F. Xie, Z. Qi, S. Yu, X. Li, J. Am. Chem. Soc. 2014, 136, 4780.



Electrophilic alkynylation reaction Hu’s group

[IrCp*Cly] or [RhCp*Clal, e
DG
AN TIPS-EBX R Y TIPS
Ry _ H L Z4
CsOAc, MeOH or CH,Cl» o

H. Wang, F. Xie, Z. Qi, X. Li, Org. Lett. 2015, 17, 920.
W. Ali, Y. Wu, H. Tang, X. Yang, Y. Yang, Y. Li, B. Zhou, Chem. Commun. 2015, 51, 7871.

TIPS
[RhCp*Clol,, ProEtN I
X
refl TIPS-EBX* R
- N
MeCN, rt 1
OH R’ OH R

P. Finkbeiner, U. Kloeckner, B. J. Nachtsheim, Angew. Chem. Int. Ed. 2015, 54, 4949.



Radical alkynylation reaction Hu’s group

Radical reagents reported before:

RHgClI + G—Y > R

f
®

Y = SO,Ph, SPh

G. A. Russell, P. Ngoviwatchai, H. I. Tashtoush, A. Pla-Dalmau, R. K. Khanna, J. Am. Chem. Soc. 1988, 110, 3530.

X
—G
X G—==—S0,CF;4 L
Q or R—I or

R———-¢G

J. Gong, P. L. Fuchs, J. Am. Chem. Soc. 1996, 118, 4486.

O\
@E B-R + TMS—==—SO,Ph TMS——R
(0]

A.-P. Schaffner, V. Darmency, P. Renaud, Angew. Chem. Int. Ed. 2006, 45, 5847.



Radical alkynylation reaction

Hu’s group

First report:
K5S505 (3.0 equiv.)

R2 R O—1—="TIPS AgNOj3 (30 mol%) R2 R
¥-COOH * O ¥Y—=——TIPS
R3 MeCN/H,0, 50 °C, 10 h RS

Mechanism studies:

AgNO3 (30 mol%)

O—I—==—TIPS Me Q
/E\(Me - K,S,0g (3.0 equiv.)
T 0 Ph 0 || +
COOH
Ph” SO %\© MeCN/H,0, 50 °C, 10 h
TIPS Me
49% 41%
COOH K>S,05 (3.0 equiv.)
O—I—="TIPS AgNO; (30 mol%) o
to l
MeCN/H,0, 50 °C, 10 h
cl TIPS

Cl
74%

X. Liu, Z. Wang, X. Cheng, C. Li, J. Am. Chem. Soc. 2012, 134, 14330.



Radical alkynylation reaction

Hu’s group

Radical confirmed experiment:

Mechanism proposed:
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Combination with photoredox catalysis:
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Application in ynone synthesis:
BI—R' 0) (0] O
j\ BI-OAc R )\ co0B Bl——=—"tolyl Q
R® "COOH blue LED, CH,Cly, rt R % R Ru(bpy)s(PFe)2 N tolyl
RU(bPY)a(PFG)z Br blue LED, CH2C|2, rt Br
O
Ru" X ﬁ COOH
o) < % " . 52 o
J\”/OH Il Il
o ull © o
el S0
(or BI-OAC) Coo L iJ . v ‘
N L-lt | i” .J_h_‘.l‘h\J.
Co, + RJ. [a]
o}
) Bl \ 4
S Y
Bl = @i«o o 53 f AL |

BI R

H. Huang, G. Zhang, Y. Chen, Angew. Chem. Int. Ed. 2015, 54, 7872.

0 WA sV ]
O R)J\/M R R)\ N Y ]
AN 9.0 8.8 86 8.4 8.2 8.0 7.8



Radical alkynylation reaction Hu’s group

R' photoredox

R-COOH + /

BI "Ir" catalyst (0]
aliphatic, o-keto R)\

or a.-amino acids R'

Q.-Q. Zhou, W. Guo, W. Ding, X. Wu, X. Chen, L.-Q. Lu, W.-J. Xiao, Angew. Chem. Int. Ed. 2015, 54, 11196.

oO—|——=—R* - R*
Rl>< COOH Ir catalyst R17/
+
0] [ :]

R, R R, R®

F. L. Vaillant, T. Courant, J. Waser, Angew. Chem. Int. Ed. 2015, 54, 11200.



Summary

Hu’s group

Preparation

Application
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