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Key reactivity: Gold complexes are strong T-Lewis
acids and act as “large” protons. Protodeauration is

very facile.
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1. Hydro-alkoxylation/amination/arylation
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Toy —— (p=( =

N @
n [Au] n [Au] n H

anti-nucleophilic attack

q OG_-R O__R
kM/ < endo- dlg (}I protodeauration (}I
[AU] ( n ( h
H

[Au]
Great replacement for toxic mercury

MeOQ Me pe

i silver sequesters:
' the chloride ion !
20 MOI% PhgPAUCI  1=-=cmmnmmmemnne -

20 mol% AgSbFg
NaHCO3, DCM, ACN
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Trost, B. M. Nature 2008, 456, 485. https://doi.org/10.1038/nature07543
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10 mol% PPh3;AuClI
25 mol% AgBF,
THF, rt

88%

Shair, M. D. J. Am. Chem. Soc. 2010, 132, 275. https://doi.org/10.1021/ja906996¢

OTBDMS

C(OEt),

// 10 mol%

(PhsP)AUNTY,

":, I-PFOH 70 °C 254 nm, j-PrONa

\\‘

60%

atrop-abyssomicin C

Saicic, R. Angew. Chem. Int. Ed. 2012, 51, 5687. https://doi.org/10.1002/anie.201108223

Saucy-Marbet rearrangement
1.1 mol% [(PPh3Au);0]BF,
1,2-DCE, 75 °C, 84%

/;/_\f Meo

Me H

Vo 2. LiIBHEt;, THF, -78 °C
OTBS

80%

10 mol% JohnPhosAuCl
AgOTs, PhMe, 60 °C
72%, d.r. =3.2:1

CO,H

indoxamycin B
Me

Carreira, E. M. Angew. Chem. Int. Ed. 2012, 51, 3474. https://doi.org/10.1002/anie.201109175

20 mol%
t—Bu/
MeO:C,,, tBu=p - Au-NCMe

Echavarren's catalyst
DCE, then Na(CN)BH, L

CO,Me

MeOH, 1 M HCI, 0 °C
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QL =

CO,Me

OMe 0

(0]
quinocarcin

Ohno, H. Angew. Chem. Int. Ed. 2012, 51, 9169. https://doi.org/10.1002/anie.201205106
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15 mol% fmmmmmmmmmme—aaaaa
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€]

HoN OMe 7N
TIPSO / >—< i-Pr Fremy's salt
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/ —
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NH,
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H - ! A
(0] N i-Pr 0°C, 56% TIPSO N A i-Pr
B S
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iPr H OH acetone, H,0 ~ i-Pr ” OTIPS

5 KH,PO,, 59%

terreusinone

Sperry, J. Tetrahedron 2013, 69, 4563. https://doi.org/10.1016/].tet.2013.04.025

5 mol% PhPAUCI Ts OBn
oBn 7 mol% AgSbFy NG/
DCE, 40 °C (DA
_—
93%, d.r. > 95:5 SiMeg [Au]
—

I OBn
Z@Nu/
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Fuwa, H. Org. Lett. 2022, 24, 6237. https://doi.org/10.1021/acs.orglett.2c02007

5 mol%
XPhosAuNTf,
CH,Cly, rt

80%

HO

OH o psymberin

De Brabander, J. Am. Chem. Soc. 2012, 134, 17083. https://doi.org/10.1021/ja3057612

5 mol% XPhosAuNTf,
MeNO,, HOAc, then
Ac,0, Et3N, DCM, 0 °C

73%
R = p-MeOCgH,
1.5 mol% J/!l
Me : RSIO"'y c’("OSiR3
R3SiO OSiR,

PhMe, 5 A MS, 88%

2. H, (1 atm), Lindlar cat.
quinoline, EtOAc
1-hexene, 84%

3. K,CO3, MeOH, 0 °C

neurymenolide A

Furstner, A. Angew. Chem. Int .Ed. 2012, 51, 6929. https://doi.org/10.1002/anie.201203180
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MeO MeO
OH
OH 5 mol% IPrAuCl
7.5 mol% AgSbFg
// DMF, rt
J J
MeO MeO
OMe

cryptopleurine
OMe

Shair, M. D. J. Am. Chem. Soc. 2010, 132, 275. https://doi.org/10.1021/ja906996¢c

o}
5 mol%
// o Echavarren's catalyst
DCM, rt
AN 72%
MeO %
OMe

OMe Pimpinellin
Banwell, M. G. J. Org. Chem. 2013, 78, 9876. https://doi.org/10.1021/j0401583q
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| ( - \ protodeaur.

[E— .
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Additional acid is often required to promote the second cyclization step.

3 mol% AuCly Me
TBAF, PPTS H
MeOH rt
\ on o o
TBSO OTBS HO (0]
Me
alboatrin

Sarkar, T. K. J. Org. Chem. 2013, 78, 2413. https://doi.org/10.1021/jo302545n

— 5 mol% L*(AuCl),
~ N 10 m(_)l% AgOTf
mesitylene, rt
—_—
/-\ 89%, 83% ee
E

PRAUCH ¢ - 4-Me0-3.5-

MeO I PR,AUCI  (t-Bu),CgH,

rhazinilam

Voituriez, A. Org. Lett. 2017, 19, 4794. https://doi.org/10.1021/acs.orglett.7b02210

H H 10 mol% AuCl, PPTS
CH,Cl,, —20°Ctort
Z .
30%

OH Me Me Me

spirodienal A

Ley, S. V. Angew. Chem. Int. Ed. 2014, 53, 4915. https://doi.org/10.1002/anie.201402056
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Ramana, C. V. Tetrahedron 2013, 69, 1881. https://doi.ora/10.1016/j.tet.2012.12.045 (Aul
BnO Yu, B. Tetrahedron Letters 2008, 49, 3604. https://doi.org/10.1016/).tetlet.2008.04.017
Yu, B. Chem. Eur. J. 2010, 16, 1871. https://doi.org/10.1002/chem.200902548
Yu, B. Acc. Chem. Res. 2018, 51, 507. https://doi.org/10.1021/acs.accounts.7b00573

Ph—0 O.%EIPS
N OO 10 mol%
ap (4-MeOPh),PAuCI
20 mol% AgB(CgFs)s

OBn OBn o
DCM, 4 AMS, 0°C

OH
OH  OH 10 mol% AuCl
THF, 0 °C Me
"
Bno AN 61%
Me Me
OH BnO
OH OH 10 mol% AuCl
A
Me Me

BnO 2
A E OH 0 85%, plo. = 13:1
THF 0°C Ve OBn  OBn ||
BnO 65%
n-Bu
Ph—X"0 0_%E|PS OBn  OBn
0 0 o
NapO Y OBn
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\J n-Cris(0)c0 T\ QGOICrHisOH - OH
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OH OH
Li, M. J. Org. Chem. 2015, 80, 4164. https://doi.org/10.1021/acs.joc.5b00140

okadaic acid

Forsyth, C. J. Org. Lett. 2010, 12, 4528. https://doi.org/10.1021/0l101833h
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Me Me OBn
10 mol% Ph3PAuUCI
NBOC 20 mol% OTBS OBN 0 mol% AgBF, o)
Ph,PAUNTY, DCM/MeOH = 10/1 :
coMe __4AMS, PhMe s 20°C, 95%
BB”O HN we 86%, a only 4 o
nO Me
H Me
OH H
NH 0
y —
y/
0 HN ;\IH BnO lycopladine A \ N B —
Me
HN | Me
N wn OH >L H
Y 2 /éBn NBoc
HN i i
CoM Toste, D. F. Angew. Chem. Int. Ed. 2006, 45, 5991. https://doi.org/10.1002/anie.200602035
HMe
N“‘

OTBS

n )\ N 50 mol%
HO/ CbzN Cbz 0 Echavarren's catalyst
cl acetone, 45 °C
_ T™MS 65%
mannopeptimycin [3 =
Me Me

Chen, G. J. Am. Chem. Soc. 2016, 138, 3926. https://doi.org/10.1021/jacs.6b01384

For many more examples, see: Yu, B. Chem. Soc. Rev. 2018, 47, 7954.
https://doi.org/10.1039/C8CS00209F

HCI (g), SnCl,, DCM
-78°Ctort

67%

gomerone C

Carreira, E. M. Angew. Chem. Int. Ed. 2012, 51, 13066. https://doi.org/10.1002/anie.201207203

\

|

C\,

Zn

daphenylline

Li, A. Nature Chem. Int. Ed. 2013, 5, 679. https://doi.org/10.1038/nchem.1694
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® LOSI R R
[Au] R’ R2 o
\
— DN ( —_— TBDPSOTF
Rl / R2 "\ 2,6-lutidine, ~78 °C o Me Q
then

[Au] > — >  Me

exo is more common v Me 10 mol% PhsPAuCI —_—

endo occurs with alkynylhalides N 15 mol% AgOTf N
o) o) X N Me
|
R! R2 o-Ns
(@in X

MeOH, rt
os| ~ vy
1 2
[AU] R R
[EE— - —_—
‘/ (
n X
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[Au]
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7
5 mol% \
Echavarren's catalyst 0]
acetone, rt ‘
99% Me
Br
hyperforin
Th in Id-carbenoi i n partici in
Barriault, L. Angew. Chem. Int. Ed. 2014, 53, 6701. https://doi.org/10.1002/anie.201403939 e obtained gO d-ca .be oid species ca _pa LETREME () ES
variety of different transformations.
¢l [ cl ]
5 mol% c
Echavarren's catalyst 2.75 mol% L*AuCl
DCM, rt 2.5 mol% AgBF,
93% l “~ PhMe, 0 °C
88%, 95% ee - @
H D G
MeO OMe
N
N Ar>8_S<Ar Cbz
Cbz Ar Ar _ -
L*= o,_,0
P
1
Ph \r N j Ph Ar=2-naphthyl
l Me Me \
l Me cl cl cl cl
H,, Pd black
MeO,C EtOAc MeOH
Me -
MeO,C Au
®
kadcoccinic acid A trimethyl ester N OMe N OMe
MeO,C Me Me H GSK1360707 Cbz Cbz

Trost, B. M. J. Am. Chem. Soc. 2021, 143, 12286. https://doi.org/10.1021/jacs.1c05521

Furstner, A. Chem. Eur. J. 2011, 17, 7764. https://doi.org/10.1002/chem.201101346
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3 mol% PhzPAuCI
3 mol% AgBF,

T
e

HO__)

Me DCM, rt Me
Me > 87% Me
=
[Au]
l1,2-shin
Me
Ve ) . H
B
-
Me

H
ventricos-7(13)-ene
Toste, D. F. Org. Lett. 2008, 10, 4315. https://doi.org/10.1021/01801760w

2 mol%
Echavarren's catalyst
DCM, rt

60%

10 mol% AuCl
DCM, rt

48%

OH

Z
<\
A
M

// 10 mol% IPrAuNTY,
Me DCE, 80 °C
- L~ " Cl A
Me Y = e ) _
M
e e 4 equw.el:l@ 74%
OH (¢}
Me o Pd(OH),/C
. englerin A 0 chl:joc3|(/|TEiHP
, I
3 Me 93%
Ma, D. Angew. Chem. Int. Ed. 2010, 49, 3513. https://doi.org/10.1002/anie.201000888 : Me Me

1. Hy, Pd(OH),/C
MeOH, THF, 79%

2. [Ir(cod)(PCy3)py]BArg
H, (80 atm), DCM, 40%

Me” Ogn

epiglobulol

Echavarren, A. M. Angew. Chem. Int. Ed. 2014, 53, 4896. https://doi.org/10.1002/anie.201402044

Me nardoaristolone B

Echavarren, A. M. Org. Lett. 2015, 17, 461. https://doi.org/10.1021/01503531n
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Ar
| P
0 / 2 mol% ’AI’ f‘[Au]
Me™" Echavarren's catalyst o) Me =
DCM, rt /9 Me
. >
OTBS OTBS 78% Me
. Me Ar = p-NO2-CgH,
Me
Ar
[Aul @ Ay
o
Me Me e | <— Me:®<me
OTBS OTBS OAr e
Me
. OH
—_—

schisanwilsonene A
HO Me

Echavarren, A. M. Angew. Chem. Int. Ed. 2013, 52, 6396. https://doi.org/10.1002/anie.201302411

5 mol% IPrAuCI
5 mol% AgSbFg

p-NO,PhCH,0H S
65%, d.r. = 3:1
CO,Et
Me Me
Ve p-NO,PhCH,OH
. OH H OR H
\
OH
] [eXC)
-
H g H co,Et H Co,Et
Me Me Me OH Me Me Me Me

sclerophytin A
Luo, T. Angew. Chem. Int. Ed. 2014, 53, 1837. https://doi.org/10.1002/anie.201309449

OH
5mol% IPrAuCl 0
5mol% AgSbF, /)
BnOH, DCM, rt g
—»
96% 3
Me Me
AS

marasmene

Yang, Z. J. Am. Chem. Soc. 2011, 1333, 14944. https://doi.org/10.1021/ja206837|

2 mol%

Ph
W
0 CO,Me

Echavarren's catalyst
) DCM, rt
93%, d.r. = 3.2:1
A «
AN
Me

Ph r Ph ]
H co,Me : CO,Me
/2 o J
MeOH, 60 °C
e S
75%

Cope rearrangement \\ [Au] \\
® Me
gelsenicine

Ferreira, E. M. J. Am. Chem. Soc. 2016, 138, 108. https://doi.org/10.1021/jacs.5b12263
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12 mol% IPrAuCl
10 mol% AgSbFg
THF, 50 °C

90%, d.r. > 19:1

Me H
Me " oH

nodulisporic acidC e

Me
[Au]

Me OH \ Cl

Me H NO,
TIPSO

Cl

Me H Br
OTIPS

Pronin, S. J. Am. Chem. Soc. 2018, 140, 12770. https://doi.org/10.1021/jacs.8b09965

[Au]

R? R2
O)=<O @o’l )
_ R — 0) ——
SR IS {

The 1,2-shift is used to initiate different cascade reactions.

o

A
R!

Common way of making the substrate:

3 mol% PhyPAUNTY,
DCM, -10 °C to 0 °C

87%, d.r. > 11:1

harziane o
diterpenoid Me"

Carreira, E. M. Angew. Chem. Int. Ed. 2019, 132, 1208. https://doi.org/10.1002/ange.201912982

(0] R?
o OH XJ\RZ o:<
R3——Li </ > RI—— < > o]
R’ R’ R34<—
R!
NO,
Me Me 10 mol% AuCl;(Py)
DCM
N\ O
Me 76%, d.r. = 15:1
| |\./O
(0] Me
Me >\‘Ar 0
o < Me >—Ar
Me cyclo- —_— o
propanation 7
— [Au]
Me
LiOH, THF/H,O
Me Me
o} o Me
—_—
Me Me
Me Me sesquithujene

Furstner, A. Chem. Eur. J. 2008, 14, 9181. https://doi.org/10.1002/chem.200801382
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Group

OMe 2.5 mol% [(S)-MeO-
[(S)-MeO-DTBM-BIPHEPAu,]Cl, Ar
5 mol% AgSbFg
DCE, rt
=
OMe OQ\D ©
) Ar
PivO S H
then NaOMe -
MeOH, rt

68%, 90% ee
d.r.>6:1

MeO PR,AUCI

! MeO l PR,AUCI

R = 1,3-0i-t-Bu-2-OMe-CeH, |

Menn

o)
o)
\\ OPiv 10 mol% PhsPAUNTT, Cs,CO4
N AcOH, DCM, rt N MeCN
_ X then MeOH, AcCl X
then H,0O
Me CO,Me Me CO,Me
o MeNH, o u 0
BHj, THF NaBH(OAc), =
N o N Z
Me 0°C Me AcOH, THF
X 60% N 42% .
overall 3 EI
NS N0 Me CO,Me
hosieine A

Wood, J. L. Angew. Chem. Int. Ed. 2018, 57, 7664. https://doi.org/10.1002/anie.201804076

/
X X
%
X ® O

R R

l4n—Nazarov
t-Bu t-Bu
o

Ob o o>_ O@ o}— @
B —— B ——

[Au]
R R

Toste, D. J. Am. Chem. Soc. 2005, 127, 5802. https://doi.org/10.1021/ja051689qg
de Lera, A. R. J. Am. Chem. Soc. 2006, 128, 2434. https://doi.org/10.1021/ja057127e

center-to-helix-to-center chirality transfer

2.5 mol% PPhsAuClI

Ve 25mol% AgOTf Me ]
Me L Selectfluor, DCM Me OPiv
TIPSO Me MeCN, then TsNHNH2= TIPSO
81%, d.r. > 20:1
Me H i Me H Ve ]
NHTs i Me 7
Me F o
—
T|PSOW - TIPSO
Me H Me

L» W . HoN)\/\v‘%

rhabdastrellic acid A

Sarlah, D. J. Am. Chem. Soc. 2019, 141, 14131. https://doi.org/10.1021/jacs.9b08487
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OH OMe
OMe 10 mol% PhsPAUCI
10 mol% AgBF, oH OAf\ “OMe
OMe PTSA, rt
0,
3 A OH \\ o
R R3 Me
oM O—Q
(. o:< 1 o:(< o X o Me OAc o
0 R o} — -
RI—=1= < - 4§\:r< - - R1JJ\%\R2 \
[A'u]) R2 [Au] R2 R?
(0] HO [©)
. o (OAC OMe
[Au] can activate the allene to initiate a cascade.
- YO
. . . . 07:
Piv-carboxylates and terminal alkynes favor 1,2-shifts while Me OH Me
Ac-carboxylates and internal alkynes favor 1,3-shifts. ganocin C \_)
Wang, H. Org. Biomol. Chem. 2016, 14, 10362. https://doi.org/10.1039/C60B02049F
0 — i
0.6 mol% Ph;3PAUNTf, O)J\ A Me =
t-BuOH, butanone, H,0 T 7 Me 1.2 mol% Me
> -C:H )
95% ~\\H/ n-CgHy4 Echa\lgacr:r'\jng ::gtalyst Me
— OAc ! >
Y Y <_/ TBSO
(_)TBS TBSO RN [Au]
)4 (OAC
/\)/\COZH B l
S PGF,, TBSO —Me_Me
< T |mso 7\ Al
Nazarov q
cyclo-
propanation ® OAc
OAc

OH
Vidari, G. Tetrahedron 2010, 66, 7472. https://doi.org/10.1016/j.tet.2010.07.069
1.2 mol% i
Me Me  [Au(IPr),(u-OH)IBF, Me Me Me
// butanone, H,0, 60 °C
> (0]
2 1, DOV = 2. K,CO3, MeOH
Me Me 0Bz 70% Me Me Me 85%
a-ionone g
OAc o capnellene
Nolan, S. P. Tetrahedron Letters 2011, 52, 1124. https://doi.org/10.1016/j.tetlet.2011.01.010 - . - ) '_°
Malacria, M. J. Am. Chem. Soc. 2009, 131, 2993. https://doi.org/10.1021/ja808872u
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OBz
OAc
Me Y 5 mol%

X Echavarren's catalyst
| THF, H,0, -10 °C

g

73%, d.r. = 3:1
at alcohol

Carreira, E. M. Angew. Chem. Int. Ed. 2018, 58, 2490. https://doi.org/10.1002/anie.201813090

[Au]
( OAc

OBz

OBz

3 mol% IPrNAuUNTf,
DCM, then Tf,NH
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