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Oxidative Arylation Mediated by Naphtalene-1,8-diylbis(diphenylmehylium): Synthetic
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An unexpected guanidine-catalyzed Amination Reaction Leading to (Z)-a-

(a) Multidisciplinary journal including analytical, organic, coordination chemistry, among
Aminocinnamamides. Tu, p. 210 HN

others.

(b) More than 26000 articles published, including reviews. ! Ar NH; o Ph Bette_r yiellds anq lower
(c) Impact factor of 1.625 (JCR 2017) ! . H,oN reaction times with
(d) Top 3 authors in publications: NN 40 mol% guanidine ~ NH electron-poor Ar

(1) Teruaki Mukaiyama (University of Tokio, 616 publications) ' »\ \ 0] T | .

(3) Ken-ichiTanaka (Hokkaido University, 220 publications) . 0 o Ph N-‘( A Mechanism?

(3) Hideki Sakurai (University of Tokio, 200 publications) E / H r

(e) Top 3 Universities in publications:
(1) University of Tokio, 2230 publications

Synthesis of Symmetric Diaryl Sulfones with Dimethyl Sulfate. Khodaei, p. 390

(2) Osaka University, 1887 publications ' lo) + 0O O
(3) Kyoto University, 1547 publications ' n/ opyr N Tf,0 Ng”
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Relevant events that happened in the period 2010-2014: . R R
Nobel prize in chemistry (2010) Leo Messi ' R
to Heck, Suzuki and Negishi GOAT , ﬁ
' Key intermediate: TfO—S—OTf
FCBarcelona wins the Champions League (2011) : 6 Friedel-Crafts-type Sulfonylation of arenes

playing the best football ever seen

Reaction limited to electron-rich arenes




Oriol Planas Chemistry Letters: Cornella Group Meeting
2010 - 2014 21.06.2019

Photochemical Formal Alkadiene Insertion into an Aromatic C-CN Bond Using
Cyanide lon as Catalyst. Mizuno, p. 462

Route 2: deprotection of MOM to realize the synthesis of Cytosporone B
1) TBDMS-OTf, NEt;

; OH 2) NBS, DCM OTBDMS KF, 18-crown-6
—@— - =\ N 3) nBull, then T,0 TBDMS MOM-CI
NC ;
n-Bu,NCN ' 74% 82%
phen, MeCN, rt ' HO OH TBDMSO

photo-NOAS (photochemlcal Nucleophile-Olefin Combination, Aromatic SUbStitUtim‘)ECytosporone B (16%)

. OH O 1) OMOM
' ligand-binding and /\O)l\/lL(\ ) TBDM;
' stimulation of Nur77 6
phen : (nerve growth factor IB) 6 =
 apoptosis and H , o~ KF 18-crown-6 MOMO OoTf
' o 2) TMSBr

1 glucogenesis

phen

phen ' o
SET . CN product ENiobium-cataIyzed Activation of CF3 group on Alkene: Synthesis of Substituted
'Indenes. Akiyama, p. 867 H
— ” CN- (can also be HO7RO") ! H CF H
addition : /3 pn,  NbCls (30 mol%) Ph

' via

photo-NOAS: Arnold, Can. J. Chem. 1994, 2291: NaAlH, (4.0 equiv )>

phen as photosensitizer: JACS, 1981, 4499 ' R Ar 4 " R Ar

An Aryne Route to Cytosporone B and Phomopsin C. Yoshida, p. 508
Route 1: unsuccesful deprotection leads to Phomosgsi nC

1) Ac20
2) NBS, DCM MeOH
88%

Original work from Akiyama: JACS, 2005, 1434 ~ Narrow Scope

NbCl;s (30 mol%)

- ' — (]
LiAlH, (4.0 equiv.) in dioxane

CH,
o 1) (TMS),NH [Nb], H-
2) NalTMSCI O Q
/\o 3) nBuLi, then Tf,0
KF, 18-crown-6 35%

Mechanism?

B'Z Phomospsin C  "Njckel-catalyzed [4+2] Cycloaddition of Alkynes to Carbonylsalicylamides via

E fully reduced product

OMe O /;\ o \ OH O Elimination of Isocyanates. Matsubara and Kurahashi, p. 896 previous work
JACS, 2009, 7494
5 BBr,| Br . —R o]
o o -Ph NI(COd)z (10 mol%) R
e0 ~~ 0\/ MeO ~~ > o
i 3 /& PCy; (30 mol%) /J§

R SIPr (10 mol%) R o” R N” Yo

Stoltz, JACS, 2005, 5340 R
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Special Issue for the 2010 Nobel Prize in Chemistry (Heck, Suzuki, Negishi) E Nickel-catalyzed Decarbonylative Cycloaddition of Phthalic Anhydrides with 1,3-
Synthesis of Pyrenes by Twofold Hydroarylattion of 2,6-Dialkynylbiphenyls. Matsuda E Dienes. Kurahash/ and Matsubara, p. 322. o
and Murakami, p. 40 . E Ni(cod), (10 mol%)
AuNT#2 (5 mol%) - PMe; (40 mol%) o] low selectivit
6 steps tBuXPh ' — Y
uArhos ' limited dienes
Z XX, —> : R
Ar Ar A 'R R,
r I
O other routes? : [4+2] decarbonylative R2 enantioselective
. . i cycloaddition variant with PR;*?
Addition-type Oxidation of Silylalkene Using Ozone: An efficient Approach for :Alkynes: JACS, 2008, 17226; Phthalimides and Alkynes: JACS, 2013, 13636; Thiophthalic
Acyloin and Its Derivatives. Tomooka, p.233 ... ___ *Anhydrides and Alkynes: OL, 2011, 1912; Allenes: OL, 2011, 1374; Phthalimides and
1 previous synthesis of acyloin o o ' 'dienes: OL, 2010, 4548; Anthranilic Acids with Alkynes: OL, 2011, 1206.
0 Na, then H,0 ))-R [Ox]: R—==5—R :Nickel-catalyzed Cycloadditions of Benzoxazinones with Alkynes: Synthesis of
: T— OH . ' Quinolines and Quinolones. Kurahashi and Matsubara, p. 375.
:RJLOR or TMSCI, Na R -—-— R HO 4—: alkene/alkyne . p- R
; (Rilmann Method) R ; ' Ni(cod), (10 mol%) R o
: substrate and conditions ! : PCyp; (40 moI%)» directing
' : ' Co _ group, 2
e e e P L L PP T : 0 Ni R 2 N~ DOEt
o 0 'R I4 R' = OEt R
-0 R . . ' o ) | | quinolines
RsSi -0 R ﬁ* : )2\ + || — o
' Z .
SiRs| 78°c Z "R hydrosilylation - N~ R R Ni(cod), (10 mol%) R
R : PBuj (40 mol%)
R 2 ' . > | uinolones
' R 1,3-acyl migration N R g
> =z OH ! |Ni(cod), (10 mol%) R'= NR
H,, PdiC P(OMe), Et;N : | _PBus (40 mol%) \ R 2 )\
AcOEt, rt tBuOH, 50 °C THF, rt OH ' 0” 'NR;
| ' R' = tBu, indoles
HO ' 2 hindered )\t -CO, acyl migration
: more: p. 808
HO R;SIO o) N D 'Ring expansion Approach 26'&z’a’s’ﬁ.’r&f&.&i&éééﬁé's';(ééiéﬁé'xfié'élé'ci?éﬁﬁﬁi’c """"
R R R 14,15-diHETE +Activation of Benzocyclobutenols Bearing Pyridyl Group. Suzuki, p. 612.
OCB, 2018, 7636 Me '
acyloin O-silylated acyloin 1,2-dicarbonyl Ac 'll+
Formation of Six-membered Aza-nickelacycles by Oxidative Addition of Cyclopropyl VA
Imines to Nickel(0). Ogoshl p.248. 700" ST T T E AnnA EAEmy IN—

1 previous work (JACS, 2006, 5350)

Ph

Ph R N|(cod)2 N 0
—N

Q o)
HO OMe
IPr, 30min Co(g) (j parfumine

Spirobenzylisoquinoline
alkaloids natural products
from Fumariaceae family

pioneer studies of C-C
activation with Ni

reactivity studies with
Micheal acceptors
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: — |l
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Regioselective Approach to Multisubstituted Benzenes. Suzuki, p 744.

BnO LDA BnO . 1986
NaH BnOH PhSSOzPh NaH, then H,0 ,an *. (ACO),Bi OBn Barton, Tetrahedron Lett. , 3619

' ; (o] 3 Cu (20 mol%), NEt; rt
E K +

 EtO \

! \QBn,'

The First Togal Synthesis of Gravicycle. Sato, p. 87.

BnO BnO
Bno F NBS S0,Cl, o sterically crowded OTBS /3
A - HO
SPh SPh iBu,NH SPh OH
OH OH OH 8 steps
OTBS

-------------------------------- the challenge------------cccccccmccmcaanaanaca HO
Spontaneous Conversion of 3-Alkyl-substituted 3-Hydroperoxypyrrolidine-2,4-diones

into 5-Alkyl-5- hydroxyoxazolidin-4-ones Nishino, p.1349.

22-membered

Me HO cyclic ether Gravicycle - Significant cytotoxicity against human breast
(0] Mn(OAc)3 Me Mechanism? Me Clues: carcinoma (MCF-7), lung carcinoma (NCI-H460) and central
(o] - Baeyer-Villiger nervous system carcinoma (SF-268) cell lines.
|\ O _ Criegee intermediate |
N AcOH, air rt, air N - Decarbonylation N o g e T e S S R o e Norhernane with
\ \ Nickel-catalyzed Diasteroselective Reductive Coupling Reaction of Norbornene with
Bn Aldehydes in the Presence of Triethylborane. Ogata and Fukuzawa, p.157.

o) Ni(cod) (10 mol%) OH
Synthesis of 2-Iminoindolines via Samarium Diiodide Mediated Reductive Cyclization : R PCy; (20 mol%)
of Carbodiimides Takemoto, p.1349. H* 7 > R
BEt; (2.0 equiv.) OH

1
osml, .
\ : C-H activation
K smlz (2 4 eCIUIV ) E C=C insertion Ar red. el.

EWG = ester, : C=0 reduction Et then H,0

lactam, lactone , H detected

R = arene ' @r, Ar,, Ars,,

|nsp|red by. . BEt; Et.B E

Wood, ACIE, 2004, 1270 : ¢ —> Et t,BO
i 2-Iminoindoline motifs in natural products E lactam ' Ni t’N' H-Ni
1 1 P e e e e e = - - e e e e e e e e - - ——————
E flustramine C E tBuOH E Regioselective Hydrocarbamoylation of 1-Alkenes. Nakao and Hiyama, p. 298.
I N~Me : \ : Ni(cod), (5 mol%) o
: Me ! 87% then Boc,0 ' (o] IAd (5 mol%) R Jk/\
E E lactone ' R\N JJ\H + R > N R anti-markovnikov
' ' ' AlEt; (20 mol%) |
: : o ! R
E E ! o (o) IAd
5 5 =N i Bn, J\/\ _ RN N_ N
! : N R \ SiMles 1 X
; ; : Bn 83% R 90%
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Selective Intermolecular [2+2] Cycloaddition Reaction Using Platinum(ll) Catalyst
with Hollow-Shaped Triethynylphosphine. /wasawa, p. 786.

e A
. A . OMe MeO tBu tBu OMe
(i-Pr)3Si "™ /&
A Me PSawa tBu
[PtCI5(C,H,),] (2.5 mol%) tBu
2\L2Mg)2] (2. o tBu
solvent tBu %P& ;
. Si Si
phosphine (5 mol%) \ | | |
JACS, 2009, 16352 Ar Ar Ole
; ) MeO
. € tBu si tBu “MBu
Si0 "\ Sio tBu
OMe
+ MeO
MeO MeO \B
u
Me Me tBu tBu
tBu
PPh, 62 38 OMe
Sawamura's phosphine (JACS, 2006, 16486)
P(OEt); 59 a1 Rigid tripodal framework with minimum steric demand |
around the phosphorus center. tBu protect the alkynes
P(CCSiMe;); | 64 36 enabling the use of this class of compounds as
phosphorus ligands. More applications: OL, 2008, 5051;
PSawa 95 5 (OL, 2010, 4380; etc. y
Sio
OMe
: Sio Sio (o)
0, .
7% 9733 98%, 94:6 76%, 97:3 69%, 97:3
O,N

Synthesis of (1H)-Isochromen-1-imines by Nickel-catalyzed reaction of 2-
lodobenzamides with Alkynes. Miura and Murakami, p. 798.

(0]
[NiBr,(dppe)], Zn R isoquinolones
(0] R OL, 2010, 3518 .
R R R
N/
H * | | R
I (0]
R Ni(cod),, P(4-CICg¢H,);
> O + NH,R
P(4-CICgH,)5 is believed to this work: _
promote isomerization due synthesis of isochromenones R
to its less coordinating complementary cyclization mode R

character

O e S

:Nickel-catalyzed Decarbonylative Polymerization of 5-Alkynylphtalimides: A New
Methodology for the Preparation of Polyheterocycles. Kurahashi and Matsubara, p.

+1566. alkyne here = no reactivity

8 steps Me;Si
Br\(:[Me P % * O
_——
Me N—Q—Ms
9 (o]

OMe
-OMe group promotes regioselective OA to Ni(0)

Ni(cod), (10 mol%)
PMe; (20 mol%)
-

-CO
see also: JACS, 2009, 7494

OMe SiMe;

M,, = 13000

E cl o\\P,Ph this work =z

; | N Pd catalysis | XY “or DBU, -78 °C Y_ph, I\ I_

' N OL, 2011, 3270 N ratio 2/4 = 98:2 H” \OR r;l+ OTs
E high cat. loadings 2-pyridylphosphinates OMe

B-Amination of Saturated Nitriles through Palladium-catalyzed Dehydrogenation, 1,4-
Addition and Re-dehydrogenation. Kuwano, p. 40.

NG /—\ cat PdCl(PMe;), NC
O =y

H + HN

Ph
.Qrewou ethyl ketones, ACIE, 2009, 4543; others:

'Su, CEJ, 2012, 8032; Baudoin, ACIE, 2010, 7261;

NC
-Plhko JACS, 2012, 5750. HCI
' PhBr Pd(0) = NR2 Ph
: ? mw | /
: Pd(0) (B) HoN
; Ph
; NHR2 (A)
s )4] o, e
:NC (A) hydroamination
E byproduct (B) b-hydride elimination
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Ligand-controlled Iron-catalyzed Cross Coupling of Benzylic Chlorides with Aryl
Grignard Reagents. Nakamura, p. 183.

lT©/MgBr

+

"the electronic effect of the ligand is presently unclear"
labile phosphines promote homocoupling... why?

........................... . R
E F y R,
F .
Ar Ar E_> heterocoupling

\/v‘
-a-0
/ \
e

...........................

favored for NMe,

: a .
\ Cl /\ R
A’ Ar A Ar !
homocoupling
favored for 3,4,5-F

Fe(l) species are usually invoked, see: JACS, 2009, 6078; JACS, 2012, 10333.

Concise Synthesis of the Tetracyclic Framework of Azadiradione: Tandem Radical

Cyclization Route. Yamashita, p. 220.

farnesol

cat. RuCl;
Na|04

37%

T™S
1. PCI, 1. 80,Cl,
2. m-CPBA | | :2,’ EtBIR/II:2-ch|oroacetoacetonate
_— .
3. LiCH,CCTMS X 35%
O 4. AI(0i-Pr),
49%

HO fl
tandem radical cyclization
Mn(OAc);-2H,0
- (OAc);-2H, oc
23%, 2:1 |
(o) (0]

o
|
OEt

azadiradione

- framework
azadiradione

Limonoid. Antibacterial, antifungal,
anticancer, antiviral activitiy in humans.
Total synthesis: Corey, JACS, 2008, 6720.

: Nickel-catalyzed [2+2+2] Cycloaddition Reaction of Isocyanates with 1,3-dienes.

 Miura and Murakami, p. 550 o o ue work: allenes, JACS, 2010, 15836: OL, 2011, 3560

: 0 7
5 R, O Ni(cod), (10 mol%) 0

. 2l (R)-dtom-Segphos R, J_ R, , N-R2

' + | ——m—mm N N via I~ //0
' N R X N'A-\/'

l R A 1 N

' (o) Ph \

' dihydropyrimidylones L R J

Selective Synthesis of [6]-, [8]- and [10]Cycloparaphenylenes. Yamago, p. 621.

(a) Mg, THF  9PPfs

Br —QBr
(b) BU3an| Ni(cod)z
(c) Pt(cod)Cl, dppf
—»
] (d) dppf 30-61%
e) LiC4,H,Br n
Br (e) LiC4Hy OBr

Pt
n =1-3, 45-74% dppf”~

LR dppf dppf
3 OO
PP @
-
n n n .
armchair(5,5) carbon
dp

pf/Pt O O Pt\ nanotube (CNT)

47-75% dppf
o . 31-63%
applications: electronic, seed... Previous methods: Bertozzi, JACS, 2008, 17646

P ettt

' Nickel-catalyzed [2+2] Cycloaddition Reaction of IBulky Enones with Simple Alkynes.
1 The Effect of Bulkines of Substituent Attached at -Carbon. Ogoshi, p. 904.

: 0

' o) R .

; 2 L Ni(cod), (10 mol%) R, R; R, O—ni

'R Z + Rz——R, > | R
A PCy; (20 mol%) Y/
previous: JACS, 2012, 5, R

' R, R

' O R 5 common

' )J\)z . = Ni(cod), (10 mol%) R intermediate
' Ry A // R > isolated

6 IPr (20 mol%)

Rj
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Construction of Indole Skeletons by Sequential Actions of Sunlight and Rhodium on

a-Aminoacetophenones. Murakami, p. 1076.

[Rh]
>

H+

2

Sy 5

Photocyclization

one-pot process

Ph
CLN“K’“ Y
|\l[|e (0] Me (o)

El Rearrangement

3

y-HAT

[Rh(OH)(cod)],
N rac-BINAP N
-
Ph -H,0 \A/Ph recombination H—} 0
H
ORh OH H
B-C elimination El Dehydration
H Rh Ph oOH
Rh 1,4-Rh H insertion 1M HCI
S p—
N shift N demetallation N
Ph \
Ph H(Ph Me
o 0 A\
-
With (R)-DIFLUOROPHOS - OH enantioenriched N\
97:3 er, 62% yield Me

Nickel-catalyzed Decarbonylative and Decarboxylative Cycloaddition of Isatonic

Anhydrides with Alkynes. Kurahashi and Matsubara, p. 1238.

. previous work
Ni(cod), (10 mol%]) Pr JACS, 2009, 7494
Pr  PMe,Ph (20 mol%) o)
o MAD (10 mol%) N\
+ Pr (o)
A <0 N 1
- \
Bh ? Ph N o
H

Ni-catalyzed Three-component Coupling Reaction of Conjugated Enyne, Carbonyls
and Dimethylzinc to Construct Allenyl Alcohols. Kimura, p. 97. JACS, 2006, 8559

Ni(l1) - OH OH
\/K-F R1CHO - E * /\)\/k
2
R2Zn 13ant/ R? = Et R2= Me R
JACS, 2006, 6332 and RE
H
J Y
Ni—O, c-bond
’ ZnR, RI Z"R metathesis Ni-Me ZnMe
R, this work R, OH R, H
Ni(cod), via -MR
/§ + RCHO —— N R Rig” o
R, 1,3-enynes MezZn Me Ni—Me ZnMe

: Generation of Arynes Triggered by Sulfoxide-Metal Exchange Reaction of ortho-

, Sulfinylaryl Triflates. Hosoya, p. 116.

sgnthe5| s of natural occurlnq coumarins

O

)

©¢‘¢‘

71% 79% OMe 84% Ph 76% Ph W/ Phl

Ph MgBr
-Ar280

Novel One-pot Synthesis of Polysubstituted Isocoumarins from Arynes and
OH

Trifluoroacetylated p-Diketones. Okuma, p. 492

o ww@d

mechanism?
OH O

OMe 1) CsF, 53%
+ F3C
2) BBr; 93%

Thunberginol A
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Improved Procedure for Single-electron-transfer-induced Grignard Cross-Coupling
Reaction Shirakawa, p. 922

Original work: ACIE 2012, 218; Ilmltatlons—solvent removal, Ar-I

)/‘ XAngBr

ArMgBr [ArMgBr]*

Ar—I LA» [Ar—l

[Ar—Ar
see also: CC, 2013, 5219 A
r—Ar
A A=l :
MgBr X\f‘ LiCl (4.0 equiv.) 'r, \:
| | s~ + k\N\
) z ) 7
- minor \, /
substrate scope O—Me O
OO0 —0 H W,
84% 84% 83% 91%
©\/\ ©\)Hex [ :[Me/\ CI\©\/\
4 Z
Hex = Hex = Hex
E-91% Z-89% 96% 85%

Desilylative Carboxylation of Aryltrimethylsilanes Using CO2 in the Presence of
Catalytic Phosphazenium Salt. Kondo, p. 477

rilMez
. P5CI (10 mol%), CsF
SiMe;, 1 atm CO, COOH  Me;N—P—NMe,
> NMe; N NMe,
150 °C, 24 h Me,N— |I: =N— |I=+N =P—NMe,!

NMe, N NMe

s 7\ COOH 2 2

E/)_COOH COOH Me,N—P—NMe, _
89% 35% 53% P5CI

Phosphazenium cation is considered to play an important role in
acceleration of the desilylation step as well as the addition of carbon dioxide

previous methodologies: transition metals, Friedel-Crafts, high CO, pressure

' } TOP Highlight Reviews in Chem. Lett. (most cited/relevant)
: Overview of the Mechanistic Work on the Concerted Metallation—Deprotonation
' « Pathway. Fagnou, Chem. Lett. 2010, 1118.

"I have chosen to review the different mechanisms that metals may cleave aromatic C-H
' ' bonds with a focus on those leading to successful catalysis. My hope is that this will be a
' ' very timely review and may inspire others in the catalysis field." K. Fagnou passed away
; November 2009, the review was finished by one of his co-authors.

: Nickel Catalysts/N,N'-Bidentate Directing Groups: An Excellent Partnership in
: Directed C—H Activation Reactions. Chatani, Chem. Lett. 2015, 410.

Catalytic Direct Arylation of Heteroaromatic Compounds. Satoh and Miura, Chem. Lett.
2007, 200.

Advances in Iron Catalyzed Cross Coupling Reactions. Fiirstner, Chem. Lett. 2005, 624.

Topics not covered in this 5-years review of Chemistry Letters

Molecular Gyroscope with a trans-Cyclohexane-1,4-diimine Rotor Unit: Isolation
and Characterization of a Geometric Isomer as a Formal Intermediate of Hindered
Rotation. Suzuki and Kawai, Chem. Lett. 2012, 12.

o Tamer {

i e
k! My o FpOTER R P N -
gl o= e = ~icH
mao- S R Y
Ly < Wi
¢ >

aad-isemer

' - lsomer

\ A Facile Chromatographic Method for Purification of Pinacol Boronic Esters. /sobe,
-Chem Lett. 2012, 972.
'Impregnatlon of silica gel with boric |

s — R

'acid was effective both for thin Iayer| P

rchromatography (TLC) and for flash FI—B\ :
rcolumn chromatography. Purification 0 ;
:of a series of pinacol boronic esters | ?
'was successful by suppressing loss of | aBracadaBra! .
\the  compounds due to over- "+B(OH)5" |
1adsorption. o

+ How Does Methanol Assist the Hydrogen Transfer in Pd-catalyzed Cyclocarbonylation
' of Allylic Alcohols? Insights from a DFT Study. Lej, Chem. Lett. 2012, 693.

Which is the most favourable path?

= Path Pd(Iv)

HO\’,. /)\&
>N Y
2 +
cH,




