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Abstract

Di aryliodonium salts have been widely wused
agents and mor e eraggeeentT hyg wer Brptaseononhed i n
the -metalopmper ccatal ysh,dO-apryd aendoeafsl ufocn ngt i
diaryliodoni pmrsatcubkar how the control and

i nfl uenec endeetbug f t Wari ous substitution pattern

During this study, a range of diaryliodoni
countoemrs have been synthesized in orgderstie d
and the resultant selectivioy of thectargna
exploration of the I mpact Aohobethdsaeyl codrc

compl ex wasSBydiusd adweADéE®B.al lysi gkt eamgodi ti on of

o

iaryliodonium saltSSmédasdedemmosdcketreatmhaeared:t
temperatures suggesting | imits on the tempe
reacfThoss study has &ahsd ash own rtehaactt i wineees c
(i .e. withoutelacdatvaltys to)f, Nfd hu@earriynlaattiioonn ainsd
determined by the electronic natefecopénthaeaer
transf er eehde)n whhe reaction was conducthed i n
selectivity was mostly influenced by extre
transferred) although el ectronic  Acamdirod w:

introducing a fluorous tar getPEi nmmted haidar ylrioc

bywroducts could be easily separated.

I n summary, it was found that:

., A range of di aryliodonium salts coudd be
mebds.

., The ther mal stability of dicaoykieoedomicomns

When the reaction was conducted under <cop



| east hindered arene) coul d Nba&n @acrhyileavteido nf o
reactions

A novel diaryliodoniumredppavi ogmpal axni qa®
coppeteraction

A range of fluorous diaryliodonium-SRRH ts hayv
enabl ed rapid sreepdalraart e d nprod d u ditep rfdoedsuinc tt sh ea nad

any unr eactieudn dsiaarty.l i odon
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Chapter 1. Introduction

l1Hy per viatdente

Generally, the-1v alharcdy i adfhtehmdtisreaneihsad ogens

the atomic radiusfanddihe pokaretabibiiety I
st ahbilgelal ency compounds. Since 1886, Wi llger
i odi ne (11 Ih)l ocroon poodQorboe)nézhesryent hesi zed from i o
chloriineagased wigtimeethanalci d and hydrochl or
i odosob&nhEuergee usad er acid conditions t 6 aff
Subsequentl vy, Har t mann and Me(yVe)r choanvpeo u B § |
i odoxybenzod7q Fa giuained UtBXdIlliodi a@gents diaryl
Hyperval ent mol ecules are defimg@dmarse htalvam

el ectrons in the val encee sghredlugp. oRby ti &hbilyce t h e

L ?\‘\\\ .. L I;_‘\‘\\\ .. L/,'Ii_® . L I|_‘\\
I 2 Al ) R4
L L - L L
8-1-2 10-1-3 10-1-4 12-1-5
1 2 3 4
FigaSéructure of hypervalent iodine

Using t R dMamglon (Nnumber of <caheénea abdle enc torf ¢
|l igandeptdesi the electrons (N) surrousding
hyperval enfiTheFegare H) fferentacheyopredivirag etnd

i odi nempdunds ceor - owldsain,¢maigedli ne (V) compoun
®i odadhe)s.4 (St2ust ahe most common example of

compound, - shapédds mal dcul ar structur e swiotf h en



rfeerred peewadotrigonal bi pyramid structure wi

atom at the centre, one |igand and two | one j
and two |igands which are perpendicular to th
Cl
.'/,,,_/
O
]

a

CH-C=8 &5 A
CH-CI=179. 10A
I-Cl=2 . 4j7 3
I-C=2. 0j17

Fi gareXy Dif fstaatcitdiincéh | ofr oi o'dobenzene 5

Il n 1953 the crystal stSwast ureé¢ aa fiwalsktdibnhdat oi odo
the angltentevet wkiBsnr1i79. ImayA behidolmssteght disto
t hTfshapemi dhbe batuhsee p aoiores tyhpeer val ent iodine at
el ectronl dseenstidad yt he i odine than tphwes hotnlda ntgw @
count er i ofnFsi gfuorr@whagr)d-Li niessdra LBdcdm e eel & dtio o)
which is not as stromrcgval kkadnd RwWhiedn, cao ncpaal rceud att
on a&&hedanes showed thaeée-l Fbendsenggy ehother 2an
3tde-l Fbongls PhTFkFe I|Glhedond idin stheceryst al str
di chl oroibaddcdoReadridBnéepbbnd i s 2. 017 .



I o O @O —— Anti-bonding orbital

Lo (o= o0 Non-bonding orbital
10-1-3 D 00 OCD —H'- Bonding orbital

2 L— 1 —L

Figgmer-eentf ot ectron bond model

The-48c (-¢tamteeel doturron) bondi maB&vehar ¢ hehatodi n
its centre andundirree ttheganaddi rreaarat om. Thr e
from three sattohma ci oodibnd aatom filled 5p orb
unpair edOvedreal¢ellr ®owso ons occupy the bonding o
t he-bman ng ,whikdhbhea dl ¢ hi@ddi ne cenito@di,ndemase the

cha%fge

Hypervalent iodine -(&doxympouoitleasadsisMa( taBX )2
peri od DNBt@and i odyldresa zuesmlen oxi dati on react

synt hesi s.

o o}
AcO_ OAc | i
N —~OAc 0 o0
\
@0 OH
(6] (6]
Dess-Martin periodinane 2-lodoxybenzoic acid lodylbenzene

6 7 8

FigdSaempd i ofdine (V) organic compoun

These compoluui ® IUkxit dldsiekoert pnemar ytal abtiehygd
and secondakegtsajomotoy'8el ds.



o§|//o
© TEGOH © ©
n
8

9

SchelmeSynt hegsnanopgaPthil Ol es

Recenbldy | behlweemecalympp!| iza@adanosatructures synt he:
whent hen presence of triethyl enangdgényeadihteano n 0o me

PhbrOanopaadéf c

Howewers,yntelbbedsine (V) astompgupbnpadsdant such as per
di met hy!l odiomei manal,iosygAnobesadisedylfal kanes a
extremely wunstable and canllexdisne onV)y @dmpeury
have not found wi desprbead nds & hien roruganiacs ssyen

agents

General ly, iodine €l Imoyeosgamilie ¢bmamoumdls nar (
i odosolenlzediene n(disiga&mn ecdoamplogued i nt pandldR,t ypes:
because of the weak bond bet ween htehraee wiemdk ne (
el ectrophitlhiec | oaddhtneegeadtcooormpounds are widely us

nucl eopchhi laess n(istur ogem)®bxygen and halide
111 Rl My pe

| b hRel 2t y pest rtithet urséh aipsedal svdheTr e the i odine atom
| i gands -4seh abroen darwsBhai kcenr and | -6nQgentditeh aldi gtahned SR me

be easily exchanged.



IT © Ligand exchange Nu
U .

|
R + N - —
Ar i \@ Ar |!_) —~ A
L Nu—L

Sche2znkeacdoi oRlylwet h nutksoph

UsualRIyt yimgper val,enR iisodanmear omati c ring, ar
acetlaxgsandn t he r.da@tei dhry pceefr vAr lelnt hneuocd iemep ha d
and onardexiaghagnedf ol | oWwe @ dbanred (dle)yr)e r(aScihoenme 2)

o ©
L. o Lo L P L.
v Nu R . Ar—i;\\\L. Ar—i"\\\
AN, T Ar—1=Nu WV I
L - <UL * Nu Nu
Associative pathway
Il_d\\\ - I_G> Il_“\\\ . Nue I|-~‘\\\ e
Ar—!\ S Ar—é\ . — Ar—l\ )
L -~ : Nu °

Dissociative pathway

Sche3mesosci ati ve and di ssoxtiygptei ve pat hw

There are two main mechani staind patchwaye tr @
associatfaedpatbhawByv ¢ Spaehiemgt)he assodieat i v
nucl eophile is added twdi ddnaenicnagndprimharoduadr
with radieegand®. The intermediate coutld ex
geneacapgdeanar quwadr geeuwidaor oTdare onf t he | i gan

i nter mefloame LAnNndANuU

I n the dissociative pathway, one owi twhhiech i g
the nucl eophil e sAraldN wiggweintghr adcneds sg eoncecr uartse w i

ragre of different roecarctheomads f ¢ umihhopusa leosearpgdidalr
9



substofuti Bgvi a oadxiddeast i v2&h allioggae(®da ¢ throamrss fcehrl or i d
l i gandxtiypeRIigleht ar omat i?®a ncdo mpoddantdigoann doft o doub
bon’d<g8For examglygeioRdne ralagpEemivs edleecti ve sy
di acetoxylations of a(Skéhregid i4n t he presence o

AcO R?
PhI(OAc)
2 2
RN R —
BF 3 OEt, R" OAc
H,O/AcOH
10 13
PhI(OAc), 1 ACOH
- AcO©
AcO_®Ph 5 AcOL Ph
\/|\ AcO B R2
¢ = R1\l/
R" R? OAc
11 12

SchedmeProposed mechanism for oxidiatio

Di acet oxyi(oPdiolbAe)n ziesnet he most wirdgperaad wasagtet,i
synthesised by3>%Widr giea dbalt ercznednlied,d da apieedr.iacPeltDAC i s
used as a mild oxidising agent in a wide rang
in the oxi di?28tAsshoiofi @¢ kfeome st4hi s sbLrOdarcctOHbn BF
systema strong Brulsnesdt eadttthievi vl DAt ahg sweak hype
bond between Bhd abetalbdi hedeshdamatednmcitrophili
and reacts with the double bohld ftol Ifowed ab yx yac
promoted ringnpmechgniusmngndcio tShal@Adifendeati ng
S\2 readtsipbmeeisodi fabf PagShted ¢t @i-dviea clet20 48 speci e

10



112 Ra Hy p e

Di aryliodonium salts have been considered :
they dm«imormnd tol eratehumd |di areyalcitda danicwm dg

wi desleydemgent s #foyfpet he R

Di aryliodoninwomans ailmpsordraet part of hyper va

sur pr disdiontglayt t ract much attention afea&i? t hei

on the basi s eopforptreedvitohues nwocrlkeoprhi | i ¢ substi
salts with organic and i nor ¢§§scroiud db a eaxc,t avi d
oxygen, sul fur, nitrogen, phosphorbasedel

nucl eonpdhe@rner ating arylation product s.

© 0] 0

X
R
@ HJ]\/ H R
PhsBNa |
"0 reonmo () U "
PdClz, HQO £-Bu H
Ph
15 14
Me;[\g< 16
(0]
CuBr, toluene/Et,0O
NaHCO3

Schebmde coupling mregtht obmanitt itdre of carbo

using diaryliodonium salts

I n this regard, diaryliodonium salts,lawerre e
studies confirmedDi tamg | Bediomg @ m fonai ideed ayh tauvsee d
coupleaqgt Some e nasa)r e a g eanrtysl aftoibp m shoeft i tome of ¢
gr s pchemé& 5b) .

11
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FigbSéeructadi@argfi i odoni um

X-r asyi n gl ed icfrfyrsatcatHi hoensy,

a -sThapenol ecul @Fi &ywhe athu ries

sal t

diaryliodonium salts ar

s imy .p°Bromikiee R hr ee

di mensional view it is awpsdudetspiegawidtioh bihppy re
the i odine tateomaant atrhyd cow@emup, and two | one peé
in the towanlki waduadsarnpee ndi cul alrh et @d y lhii ad gr ianme . <
structure in sol ui ams iig dtsi laf fecrnte)dp kbeyr sti had
solvent and the nature of the aromatic rings.
Usually in the reaction of diaryliodonium sal
whi ch cananued ctapwisthi® wh e6fna ) . Il n addition, diar
caarr yel dtransition metals to gendlredataed Rirghlay eelce
coupling reactions can thus ocesrsadmemact s
6( b) .
(a)
NES)
® e
S) | e A _
(b)
© 1_ 72
)é) N’L\( Ar'-Ar
Mo+ PN ArMX <
Ar'" CAr AT
NG Ar'-Nu
SchemeThe typical reaction of diarylio

12



As stated, the solubility and reactivity o
|l i garfdds WKen the anion is halide, the diar
organiclasobddnt s on, because the halogen ior
some side reactions such as the gheeresr adh @mms
the trifluoromethanesul fonatél| anromgetodthea

nomucl eophilic anicdhs to address this issue

12Synt hesi s of Diaryliodonium Salts

Si ndciearyl i odonium salts were synthesized fo
met hods have been devel oped. The diestuisrec toifc
di fferent oxidizing agents, acidarandsmeant
no’tP.reparation of diaryliodonium salts gene.]
preparation of a trivalent i odiyne xiinmtien mad ]

iodide, the second step dependionghdry tdhei de
approaches:rwchhaebtmatironsystems undergoin
substitut,iSchmeaeacdi aamslaalydeéagent-i odi hédeexmelh:
reacSdliodifng The di ar yrhay daolnsiou mn esead tasn ani on e

in order to obtain a specific |igand anion.

13



(a)

Oxidant
xidan AP-H

Ar'—l ——== AL,
Acid . o vO
Acid X
@ ®

(b) B 1
Ar2-M Ar’ I\Arz Ar!” AP

Ar'—IL, ~Acid Anion exchange

Sche/mehe ctaylpigdyrrotubhteei ar yl i odoni um salts

At present, a wirdern yt hue e@i " daestshtoohpgatsd u sy nt hes i
ar omasBancd arioonhitde e mi xed at room temperatur
trifluoromet hameE€PBIAf asi ® xadiachtwi ttihhe reacti on
few hours. This mettlyod ohdsea sgabed radapt anbil Idi r
yi elndl, fpaotcessing i s simpl e. | f t his met hod
diaryliodosmRumistalctasn (dR rectly wuse aromatics

di r evhtilcth woul d 4l boeonmake t he C

TfO°
I TfOH
m-CPBA I@
Do 0
DCM
R1 R2 R1 RZ
17 18 19
Sche8me Gmeey nsthredut e of diaryliodonium sa

The metHedeldeopr making diartyhe odeacessimon oo ml at
temper @aOumens, arnesght yi el d and camstbei appparcde
(3Bx ampldés t o 9¥% yiel d).

14



However,e téhiegei faircant | i-hes ati bed met hahde f
preparatybnoddniduiinarsal t s, which is when tF
Ssubstit utewhtisc hprneasye naf f ect t he outcomeanof t
el ectircomhlhiolmat i ¢ s wdbosntaitti untgi aga o weghsen@ErDo@ic ki n g
behiet the tkedée&icdianoantbiung groups may direct
may not be &ahd whepatthbhen of itdhecrei @dmaobdialr te
a mi xtame edi.f fEBlcemsltttham a ws (NEQWCGYr oaukps © du b st i t u

because of | ow reactivity,Scthhe®ner eacti on i s
© ©
X EDG X
I® I®
7~ 7~
G Ar Ar
X o2 ! \Q
w0 .
X R/?\\é\ X
b, ®
G A EWG
Ar \©/
Sche9me For mdtiiaanyl i odoni um salts

Koset.*awlsing an aryl xg(t asnyel caxnyd) i [omdyod rbee nz e n

regiospecific syntheSckemé HOparyliodonium s

OTs TsO ©
i Si(CHs3) | ©
“OH . o,
MeCN
20 21 22

Schelnbe Synt hesis of diaryliodonium tosy

Then showédedt aryltrFfabdtal gt h*ocnoaunl eds aacchiidesv e
transformation. meffTheds vwereusused for di
trifluoromethanesul fonic acid (bTofihed) y aonded)

because t mheay !l giopwd i-h@ms caonud ttelrey provi de go

15



sol vent s.etK,didavneu roaple,d t he met hod, i n which di
synthesdzadet oapiaondo Fé&@istdod phevididasyl i odon
sal tgooad yi el d, amasal e dwchtdise t @r ggn eeh we b hi €D G,
useful i f the r eapgasatdr wsbuobl sdt igteunteerda tceo nbpoot uhn d s .

R2

©
X
| I(OAC), ©
Sodium perborat I®
odaium perborate 24
> AcOH > XH and DCM

R
XH=TFA, TfOH

17 23 25
R?=H, B(OH),, SnBujg

Schelni Synthesis pathway ofsodiiamylpiecdbonmiadm
This met hod ewbays KMdhicamp da ddagt §Pli ckpee dand Mivida o ws on
oxidized the iodobenzeneausohigdsodmpomuper wiotr
storage stability*4% o geddviacd swassitthiewmi tryeac

another arene on thélpresence of TFA (Scheme

Recently, moeectgosty hbdeses of dhiaavreydseaeosdiomp asdn s
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a)
-+

R

K2S,0g
1,2-Dichloroethane

TfOH, AcOH b)

SchelnPe Gneet synthesis of*%%?aryl i odoni

The yields from t hdashe metaldagidodo da hylsaedtdbvisad ad
however, these methods gener atcndl drogmerr syc aell

some of them suagh Bes ctiked’a modt hod!| ysymmaetti ca

diaryliodonium salts.
13Nucl eophilic Substitution of Diaryliodoni
Because of their wunique reactivity, di ar vyl

such as tr amdiatl iycsife deried tnetirrgd| et nakrry,l at i on of h.
nucl epeppektesall y in areasNauo@dr yalsattehce tghrreodwa
1950s, Beringer 3faepo rrteeac tytilhidotdyy natflhredsisas| t s w
nucl eophiles such as phenoxides, sul P®nami c

I n the 1970s, Mecr E wrewnc | reeoppohritieeds oitnhc |l udi ng ni

17



thiocyanatsé oas asybati ane ©P§$° di aryliodonium sa

Due toodlomirwthesagt-deéctrent and iodobenzene i
salts being a good °temesnbegteuptiwvbmeBrbél ate
than difmdehwnlsswal I(dabiffeyy édpr ouepnc ke obsransitio

catalyst, they can be effectively used as rea
Tablleeaving group relative | eaving al
Nucl eofu( Rel ative | e Relative llid
(vs SYf O (vs23Me
P HI 811d 51187
TfSO 1 611 bt
Ts®O 1.126 51187
MeSh 1.76 62 1
It is widely believed the reaction bet-ween di

free cognidvietst ovhigap naa | i bnitpeyr rma8ndi hdacBi26a h4T) 61

Nu Nu !
|
& :
R’ -
R’ R?

2
X@ R

C I@ 26
N Nu |
u
|
2
T

R1
27

SchelnBdet-at ee aoyl aucbeophil es
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Whil e some r es e ahrec hperresb aabllseo entlei®’cahdaumsiss nth e Yme t

without a metal catalyst, to-caocnhtiaeivnei nag dhieatr
aryl atpilamgcawacti on, the reaction can be <c
They conducted a preliminary study of the r

TEMPO was added, t heed sr,e aicrt d ioma thianr gl il ty o @ty lotc e
radinauall eophi | irce asqguth sont h a tuisdura &enl tetwld & 0 n proc

nucl eophilic substitution.

Due to di arghlaivadgnituvo saalotmat i ¢ ri ngs ewhi ch
t he profdtgemer ptaed aof a mi xture and therefo
various eempbespdbaéae . pifbpeefoerese, the way to

selectivity of thiGarprmrmwlcled$@®had sWol@empdo rGoanndta vai

Novédikvestigating ways of controlling the ou
>,( . Nu
EDG—L > EDG—<Z_S—1<8
NP ——
EWG
28 . EWG

Nu | Nu

EWG EDG
EDG
32 31 30
Schelne El ectriomitchefrdweclteophi lic subs:
ofli aryliodonium salts
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Undmetfarlee conditions, t han/ahnuitol né e hai rlyelsi ordeopnl i aucr
salt ge-sbnpei nottéeedmade at 9, pos s2idhh2Bwicionh or mer
may i nterBeopyemtodhyi on, then the mudlhedpmhli Inos
el ecdefoinci etnhti sg desw e ntshe eDee ttr @rei beoeddf, e d th.e m«
el eecrtircoon groupseaedd alr sp o & ethieo m umdaamyimicgelng it 0 t
most edefcitcgioeant r e apgrtesf nedr velnet i cael(HSysh ef)men gl

X Nu

<> NN
M 'M e e
ot ooe— O
33 34
Nu | ‘\Mel

Me Me <}|\“
fj ' © ‘ M@
37 36 35

Schelnb8t eri si eftfleetnucl eophilic substitution

Meanwhisl erti dgwene ft heectout c o ie f d fe nt then t-ehfeida ¢t Eh@en

pl ays anairmporntfantheparomati c ring has one or
groupsaqr tiphmosti,é €3p3n nucl eophi | estédar enetrhoer b hoeact
substit Gitsieccramhsgdataer e nd nwirtetheedc hu pd demicealoc c

position B4 inhheiyghreadampeoee cit hwidarde n estpor eofcecrup y

t eequati onal p 0 sk it @ yorna mindtadh efs dtrrm qitchr@gadBatt e r me d i |
el ectroni c snidn fslthess nsce | eefbfed cvikoaidgit aorbynl i odoni um s
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Under -fmregealcspntdhei ehectronic effect arsthhuch
posi tions bareer yo cl caupfeehdghimeu A s

Howewhen thei selaet poaeas emectealofcatappset, subkaé
e f fbeecctgtmiee mostf aanponm tiamthde t eelm mtiingi ty of d

reactions.

|
C\U”I CU” C\u"'
SLENUNSL.

38 39 40

Fi g6Eeampl epsomd e er medi at es
copper edatrallPf8i ons

It hapr dpeptelmatd t here ar esfvoarr i eoXB3Ap IMétDe Nn me dhie a |

me @amifsammhceopperedadaal yan.e xMlislb eotfi co iceomee¢ a ot i on
due tloardgleee hoedpperwhdatgcdhmvtelnd scoppeg stimé d gk
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d e ma nrdii (neyi g,ur ®c BECHE 1

X X | M
| . I.n\\
e <

: M
Me Me
o e T

33 M
Nu [Cu] [Cul,
o0 - =
Me\©/Me
44 43 42

Schelnbe St erifcoppéectdamalyyyseoddoni um salts re

The diaryl i odonitnuhne spaletsse nrceea cotfi ocnoipmptehrr enei g h't
proedsg st trkeacdtsmevartoidloni duine sladdi n-gonbXe count e
to the | arge size of thseheoppoér talte maaeswd tchhe
hi ndr an ct heeqcucautpi ocen a itisounc,h mor e ¢mhauwde d stso ar ene
occupgpitphaes i tiloe 1 mi gonal b,i pwhiaeanh dat eppast u
observed ffoprbbedTmet akbxt step ishéebbkhkessgmed yr
d e manrdii mg) | owihreg nluyerd ea@thidn@swi t h tshehachl wasp |
gener(a3celdéme 1

131 N-Aryl ati on

Aryl ami neéNsa,r yaatiaomn produmedi easlel gwmiat?alas i as e d
anti badertutdisi.abhddimi danohbenzi midazol e, benzotri a

carbazole asteucwowmpmponhamt s i n dirhugseohdaMd stry &
22



heterocyclic moieties arachisve patsealkt pnod
formatiNobomfd se€Cyamtdhadhi s of t heseénucdhm@mdeoiveds il

recenwi yedNmggytl ptooas segp mgicepapteal ysed proce

For examplLeam tChoeu gdhibhng ma n ma rtRlea@ c ma jotoime s Fad h e

usedNdroyl at i @n Trreaancstiitoi neernt anreht eatl e rcoaati@@ny ¢ i o g <

react i osneseanhraeseent i ncreasaes i hhea gaiadbee rsaymg
applications.
HO.__OH _R
B Cu(OAc), N
i + RNH, + 120, ——— + B(OH);
45 46

SchelnvAnex ampth@hamam cosvspghitmgsi s

I n 1998 Chan, Evans, and Lam first reported
4% sicrogpper (I”f§ naftobleladvei.ng-Lyaenaco® upChamg was d
di fferent copper catalysts, suchalas®etbhpignrer
N-aryl ati o'’ ®Breecaacutsieo nosf. t het et e pGehhabne sl c dilw leir 8 ¢
still wi dely wused in theHoawey'l dard,i ménthmaod sniing

di aryl i odoowauynl atal s were devel oped.

131 1Met-RBrleNar y| &sii BDigar y| | csdlons um

As hyperval ent i odi ne compounNasr yhavte ombeal
diaryliodonium sal t%0mwdkrteh ate pdirdreydl.i dd Emwieinnm
i norganiaandanmitohiesvechat i-No nb oponfdssCch as ,aadi tmen

reacwiitonn sodi um azi de to gewbhrahewasyhabnudd
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TsO ©

F F
®
! F NaN, | Nj F
oy N O
MeO F CF; MeCN MeO F CF,
F F
47 48 49

Scheln8 heor mati oni dudss amgylda aryl i odoni um sa
Theel e othirayzlt ¢ e & yunsmedtgraircy | i odoni um salts has be

by i nt ntdeklueerinmgeohp anrotni ¢ i p anteit rh@ x yfipohrg neiA amp lhee
for matpirotBxie 4% VP el d.
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b)

DMF, 130 °C

24 h @/
NS
P R
2
%)
= oO*rL
N

(0]
i

NH,

) R 00~b(%‘(\ /VN ’
A 00 A0 %, Sty
| e e RZAC o
R1 =N © H 1JJ\ ,R2
BUOK N R* N
R NHj3(aq),80 °C
toluene
R
R
d)
SchelnbE x ampolNeasr y| at i osusr emagctdiiam yl i odoni ur
Carroll and WoddMeepbat ednaofmeanill ine with
(Sch&ane dnd noetleedc ttrhoantimat rheeo m tmp@lr tiasmit t han s

transf 6% mat i

on.
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Tabd e The seNAcylattpgpnotising diaryliodoni

@@ e sa ek O@

50 R=4-Me 55 56 R=4-Me

51 R=2-Me 57 R=2-Me

52 R=2-OMe 58 R=2-OMe

53 R=2,6-OMe, 59 R=2,6-OMe,

54 R=2,4,6-OMe; 60 R=2,4,6-OMe;

l odoniu R a t6it¢5 & J# Yi ePl ds

50 1.:1 53
51 1.:1 40
52 3:1 6 2
53 1:0 70
514 1:0 45

Product ratios are taken from 1H NMR spectr

PCombined yields of the isolated products.

Ol of sson expounded on this suggestiamdand de
di met hoxyplietnglh| airfegr t b e n sNealréytl taitviiotny aisn it onl
the desired producdr tenfd eMd rsylneaepapcetairosn tihsa tr etvhee

mani sidine prefers to react wi¢thahbhthe 2) ng hav

Ji an Liu reported anocffectiswent hAedi si mpl eant
diaryliodonium salts in aqueous ammonia at 8
e xmep | eSsc)h e(@ef Tlhe synthesis of aryl amides has
and in s¥yhi5h,ettaoc ardyels eaunsii ng di aryliodonium seé
prodiadendtralar yl ptr oaciens st hec epfrel@H i n toluene
t empereatilmrger ound 80% yields wsgthowiepeenwhieada
asaymmetric di arsyellieocdtaiaviitiyws alint & s s e-ee ctwi tnrb n
participatingna@meme weitihl o4 S5pdrqoaviordesti thg t gener a

(Sche@e?Clar bazol es are also i mportant medical |
26



by using diphenyBi©OKWoasumheabasews8®a®wt ot hen
pr odSiche afief 3 1

x© B AN X 7]
N = | N7 »
Il ® : " ® Ne
o _NZ Radical .
@ R 63 R @ cleavage 0 0
> _—
— H_-
: <IN«
0o
62 64 65 66
Radical combination \
= © —
Il ® 0 Tautomerization \ 2 O
N 5 N®
R
R
68 67 [2x1]
Sche2ndr oposed mechanism of the vicinal sul

pyridN-oxiedes

The aryl at iNomx i6dieapy rieggiome ed Baohelsa 3,h es hnoew rh
underOmernytl an first, rfadlilcawed elay hanjeinemen a
radi cal i ngtietrénee do rad dee @daf ‘Ili ar y| i odomuddadb es al t
usedt Hmyrnt heNairsy laft ed pyradolees comdhie it a ong 6 a b
selechowebegtthhel ectroni c hef éect ahfdecti nwer e
determining the s,elhocwea we rttylhbeefng tubseicmrgeangi bh
as tearndrci pati ng-r achnealrsgoramaled @ @hirdd.ri

13.1.2Met @alt aeldy-Ar y | alUsiiddgar yl i Gadlons um
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Transition met al cat albyssst at gk gapreec iiamployr tPadn,t R u
synt AR s keplis met alh acsa tad tsgs shismdeett headr y | i odionni um s

t Near yl ati on reaction.

Sche2nixa mpdod met addN-amybbaybson using diaryl i oc

Il n 1996, Kang first report eddeve |l meteldo da uwseirn ge se
cat aNgsgldaatciteutnerreg di aryliodoni-uant slaysesd swynwct
of aryl amines at r oo-mattelaypggddat uor ahd at damatC

secondary aliphati d easmiime s3,0 % @cod e3sBedat®yyd etl rdisa z( o
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| |
A n —U
14 69 39 36
70

! |
N Cu.

SASIIEEE o
72

Sche2nk2e Proposed mehcchoppes mdNdarayllgast reacti on

As Sc22esmews, coppempd®ereéimat di phenylaodonikhen
i odobenzene alrggdv & 8 ptptethe a swrietahc tdnhéi aéedi ti on

cat allyotws tthe prmacdédm t°Bmperature.

I n 2019, a novel-/ tmeitdroyl dtoiromnomeé aot don of i
wasef f eicobwienagn-dti ri arglli umidalzt in one step b
salContlridnlilhpe a mb heeotp pefr cadlat gsmi add t he degr
fortutnhgee ey adtiiaorny loaft i on i mi dazol i um and the
easily ,domt recblalmgondl # Gan ¢ hdaeit @rdy | at i mwhemedasaz
100 moD%o@GuUy generated °tTrhisaertydodd r ent | yi daai
t hesubs$steidt u mi dazole using diaryliodonihem s
i nt rtddic a sfeun atgirooni Ns ubst i t mo(Bc h anilyd 2
synttihieutNe, Nt oNi aswhalreevel oped reNamyll gy drya nui:
wiht di aryliodoni um s ap dstsy,nt vihbificelrs pprrecsweindaed od
copper <caitnagbignt t oe § &hoth windefl®ds (

29



TfI0© O
®
| N arylatlon

75

Lo,

SchenB8ynt heowtttd-ar gahr bazol e

Synt hesairsbad@bl i digaryl i odonium salts -fwase Trepc
condsltbiutthe addimeiah whumdkestiicarnda®diny one st erg
(Sc h e2npd3 n hree tfarleey | ati on, & htewsdpgrapdu @tt ooesd
whigénei 8tieag st 7am dwh thleee tianl eagpartoacleysame i done i n a
ongot p.r oRoetshs c oY'pred pmaltlad s moeatdal gvho & hyi el d
arael | ar o3mhe2Bed % (

The synNmpyersiidi mifum suddmanmasmt rdatteed bwwasusi ng di a

wi tabopper catalyst and the prMdadxwuicde swaass siitmi d

undearqa i cal r Sarhrezmpfe’'ment (
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132 O-Aryl ati on

The diaryl ether group is widelytdaodl ismmer
di aryl ethers are reportet®’'Pbpasgksset pbnas
synt hesifzerde nbty ndeitfh osdts caomimomhenemdcadt alsy steho
Ul'l mann coupling. The classical method for
and aryl halides under UlIl mannodsarpawrcedu? @,
(ShemptdiP:?

OH !
[Cu] 0o
+ — O
77 36 78

Sche2endampl e ofctacappyesrd Ul | nsaynnt hdeisa rsy |

Recentl vy, many ot Werv ed atpaeldy s tsu climmdlfsa cboghieu
compll@%®d/ Zn®p adfi td edPBietroshhése met hods st
tal0 caroyheuteaction which is not suitabl

temperature sensitive compound
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1.3.2.1Me t-RBrile@Ar y | aUsiidgar yl i csalon$ um

a) o
g

OH

o) /@ t-butanol, 80 °C
1 24 h
R\N)J\O = H @)‘\O

f)

R

Sche2nbE xmpl e®anoyl ati on reaction using diary

Il n 1963, Jor@aernysleant iroenp ourstiendg tdbiuat raynloil o daonndi ufno rsm
range of diarylether s, %tho weste% eBatfA®h ¢/ | @Il adfss swenr
group al so ptrimrevitdedr susey hghdi aryliodonium sal
the reaction to be carri edalouud altfi awvomah ittdesm poefr
compl ex ipOd®dduicetlsdlsowever the selectiviNky i s di
arylation, whe&hml tthhee rrpaatoidou cobf amyd pr odNMict i s 1
arylation is 1. DrTehfofsangftd aietnicreg it tikeaty BOC b hvi t

preferred to react with Ttatbd’®m®B9t sterically h
32



Tab3 eThe seODAcyl attgnotising diaryliodc

T10®
N MeO OH
MeO O
R “a0°C.2n
50 R=4-Me 79 80 R=4-Me 85
51 R=2-Me 81 R=2-Me
52 R=2-OMe 82 R=2-OMe
53 R=2,6-OMe, 83 R=2,6-OMe,
54 R=2,4,6-OMe;, 84 R=2,4,6-OMe,
l odoni um Ra t8i5¢8 B # Yi ePl ds
50 2.9:1 78
51 1: 2. 4 98
52 1:0 93
53 1:0 99
514 1:0 85

Product rati o aAMKR tsplken r d6wmobmiprye dofi stoneat @ d

PCombined yields of the isolated products.

However, when dwheeakn uculced cepohpihlid ei ssuch as car't
a higher tempexibhhgr eddshucchey d4%r vyl at ed hesdr ox
coudldberepartehd sbymé i o owdfnogr nadtfa comp| ex phar mac
i nt er medtihaitse si st hac hpireevseedn cien wéds bbb eatoldodmt
temperature, the seNarcytliatiitoyn ,watsh es ienidcatrr otnc
I mporftazimmrt he r e aocrttehboh e chbausa | ssobimee it hfel weemaccet i
sel ecatsihvae toyx,y goexny lianmihnyedsro prr eed etr reetide hi ¢ &lel ynols |
ri ngc he deft2''0Organophosphondss caommd so be sy
di aryliodonium sal amet Mood wLsxiamgp | &ifarnyQ-LRi @okddo,r
aryl ation of P(O)TOH compoundsequiaest eveaped:
tempes(altllaed res8Tot ¢d DPIHBUhye bae)t!2
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The reactionwbthpyyl mbdbobnooen saaglhtes dfi acegd i @adpm
saltsNpryelfer©any |l . 2dtifon2014, a tdncertelccdd sy nt he

Bi gi nel | gawveerafahteit dpry Ir i m2 (d kdfinee s |, jchuewhtiac ht he st e
hi ndrance iidn nome pgpympmund, t he addaarryyllaitoidoonn ituo

af f earrdy 120 x y gaytdh msaccwha sey eaddisnd % | t oS c7hde%Becf 1.2

Il n 2015o0ta-tdm@enent coupling approach to car
di aryli odoammumesahtdscar botnhidsi owkasd eanate f8f0i ci en

gave the9p%odlicehadiidb2

CO, + 2R,NH

X© © 9 Q" V Ph 0
® RaNCOO ™ +H,NR, r. M e R. )J\O

| "N~ ~o(¥Ph
Ph” ~Ph & -
R

14 86 87

Sche2nbe The synt Dearnyl roatkeamdt e

The proposed mechani s hteammibgahnti cb ea cti da ta minmointi iuar |
formedt f@mime bhaod daoxi de i n eqlue varestsceof o
diazabicyclo[5.4.0] undec 7 esBleowdDdrBddgdpircott her
yi el de dfftoHcdaowamate anion attackidagdthbéedi phegt
transferemoandeeloixmignat i on 8o{f S Phéd)md 02 f orm t he

1.322Met @alt aeldy-Ar y | aUsiidmgar yl| i ccalons um

The mattalpasyl ati on has al Gar yleaetni gaer pgogidmetdi. o &M

presence of coppeeramdl|l dreoadrtiedsout und

34



oq

OH
g;:l\ [:ig CuBr
MeOH,rt.
(6] o O ’ O
R overnight o E:::T/ﬂ\
COOEt 1
Me™ Me/u\)J\OEt R ©)J\0H @

> v, P
0 OC @ R "
) | V" @
n o 0]
(0] _OMe
R'-P-OR? R R \
| N
OR? HO~ jﬁJw
c)
o
Y (o)
RLII';I’—O C}\)(;\, /o/(/e/? 40)2 0
2 S .
OR @ “ 6‘/7 @\ N,OMe
_N
(¢}

Sche2nvExampl es of ed®taaly| aastiamlgy sdi aryl i odoni

A met hOsadr ydfati on wusing diaryliodonium salts
presenof coppeh{th HB% myodeltdheaproodomt t empe
(SchemmeflRBue to theacppepeencatafl yst h catrhbeo xwe aakt
coul dwirtefadcitehrey | i odoni um s alotv®2#dath rionashtiegalem poe
temperatur @ 88 fd ptrdcedSicdhedbel L&opmeart al ysed ar yl
hyadxamic acids was also reported and all ow
i nt eremsediinatt he tsocamehtapyothets s s avoalr fi tref@fed % iteol d
74%nwWere hi gheset bdah@Ghamact uouendgti onscwathd:
(45% t oSchleuwmeft®@’Usi ngyldi @adoni uamoppltrs canaly

all owed arylation at room t e mpenattapad otud f ¢
90% yS eH edfdlgf?12
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R1 R1 R1
88 89 90
\ ArolX
0] 0 X /Ar
R2<_<O—Ar R2<_<040U.‘X
__ - . X
R1 R1
92 91

Sche2nBe Proposed mechaniesdinarf wlirattiomm at esat aly

A médhod of coppeyl adi ahysédethyl acetoacetate

alsepor tiend ea dhtei meglay t i oinn dtohbey f r gafu dtthead npr oduc
(Schemeel2Rposephbodeo@ss controlling the %I ¢bhei vit
copper icatbalbydth sefxiyrgetn t o 8 pwhm tcéhe m@mlr sbaon g e

gi 9@&and then the diaryl i e@dboyniednm nskanlatt twansf oaf dm etdl
pr od®dicSch&8me 2

As mentioned before Namnyl aeinocoippprper cdbbahy g8dc

arylation can also be carried out under mi | d

temperatur e.
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1.3.3 FIl umatii on

Fluoonnating diaryliodonium salts has beer
fluoelr8itfile nucl eophilic aromat Hd velufb s¢Hl 0 @t 6 or
mi A3T h&Ar prwswesisl ga reiggh reemperature (arout
generate the fwhuocrhi nast inbf2fsrudduachtl e f or

X@

® 18
o e 7

14

93 36

Sche2®Prepar aAfolnu mfolliesin ngneli phenyl i odoni

In 1982methed of d$img@grdnatybnodonium salts
vamer Puy, using KF as t ReBuftl udourpo osad |i tone Irietay
KF in organic sol ventesarndugred r500%.t i 2 nmeyti heo dd
2 262 Ko, a'ffd K[F was developed in 1995 which im
29) 1202 hjs study also provided a meEmBsdofhor
Tomography) i maging radiottag eadassdwn di sti mgt di
the reascsfairomed mowtr oreacdarfsadtt pmobvellkbecti

synt hesis of radiopuorinated arenes.

I n 2007, a -metdthypphesyIngaslititbiepatoinng arene i
of-[*!8B] fl uor opy¥&]dfilnueo raongdui3nol o neawasgoegosek
resul ted '4forodt lyée es@ame year, the effect of
product yi el ds and orceprsodwerid blr mpcyeorwehd n h e

subst%’at es
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©

X

T
> +

R R’ EDG

EDG

94 95 96

Sche3nbe El ectriomitchefffleadamairyai odomnotum salts

The el aeatuvopri of wtalke f ohwdnkld &€ amaj or effect on th
fluorination when u9sdwn tphd iya reyrleicohdsamiteunmegs alst @

dummy a@mnaouprheusot her ar omboi oihmeg st | t@dHEIfr eernree d

Mo st fluorinati-bneeawdwernre omsdehomwetvalr in 2013,

catalysis for selective fluorin@Qtion using di

Me Me
| @ 18F |
©/ ['8F]KF, Cu(OTf), ©/ +
R1 Me Me R1 Me Me
97 95 98

ScemB81Sel ective fluorination using diary

't was f ounehfot batt hfewbekbeeplsi beaprpérbba of t he
most hindered ar sa®®®3'n wdos alroyrl g eord oan iwdl arht rtohle e |
addition of copper catalyst. 1t was noticed t|
me tfarleeact itdre f lpurcerfiedrer erdow st attaakl yhbhi hdesed

thermésoireyl ene i s often used as the dummy gro

38



cu'x, —

s

O O
F~ X o
X
@ e o
A

Me
@fl
oy
/ Me Me
99
\ Me
ijl
Me Me
98
C:ulnx2
Cu'x2 - F
F
100

101

Sche3nle Proposed meppanedatualfryisnati on wsi ng d

sal ts

The proposerd wmec hsaungigest ed foll owing compuif

met hods and suggested that the copper <cat al

aryl coppedO@8d¢ e®Rme?di att er , t he met hod was d

the synthesis oftcadceaersabih¢ohal oicthethi @BT

39



14F | uocsCompoun@rsga@iemi stry

Fluorous chemistry involves tRkempeendd Ipaevifd
perfluorinaaedambésdstliuméreompsesunds used in scien
|l ihereases year byimpeat hgDematbesheatbmbc rad
2 el ement sesethéct henbdgBhbootef PEhet €Congest in
chemistry (120Bh#sé keradusnotdPmpdthredsnahawed oxi d
stability, | ownoploecauliary,i nteearka dtnitcers and sur f &

widely used ium fmlcd satnitss, dd3deggs, amd pesticides.

141 Fl uorous Silica Gel

Fl uorous silica gel haswbebnpprépapewhlibdly biog d
similar to the pphraespearsatliiocnra ogfe |r ewi & rhs 8 eornggn chd &ry
Pi kaart afdfdntdreodGladeath wit hca fluorthbemetblooad bond
used (heptadecafl uor odgieyHCHEII (mEé¢ hydmsd | yil | icchd o

108nd |lwaatser a &b g ehkhgler eaptairadn fdfer et fkuowmdo®us silic
- Cl\l/\/RF - O\l RF _
Silica—OH + S|| —  Silica” Si” Re=CgF 47
103 104 105
Sche3nBPr eparoat ifdnuorous silica gel

Recently, this original fluobondedi phaaegel ha
used exclusively as a stationasr.y Tihhass & | fuomr oares
bonded silica gel h a sf lau d roowuesr o©aobgipl oiutnyd st o haabns o
compounds$ uoNems organic compounds can quickly
whereas fluorous compoumtdisenavy htbrer emaitedi ni t h
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fluorophitil’ic solvent.

FIl uor ousi mddri pardoed g aBlgk yolu pwlairiehpor tant f or ¢
fl usr oa maonudn-finflounor ouss. cdmp diiarsd been shown t h
chains are more beneficial i n retaingFn/g t he

group, awhaktbocprovide favourabl eraeparation

142 Fl uor ouPsh aSsoel iExt racti on

SPE t echmroil pigryaslalsytliree apmeet h b & lwiadle v el o ptelde f r o
mi-#980s and i s-sbhsddpbaséi gbhrdmatography t

sampl e separat ieam,i cphumreinfti, c amhiiccrh a&mddh r educe

and i mprove de®¢étion sensitivity.
SPE uses the |Iiquid chromatography separat:.
el uti on.cofnhneo nmhoyr eused met hod is to pass the

which retains the test hubatpandd, easl, | dwiengt
eluted with a small amount of appr,opgroi atcehi &
the purpose of rapid separation and purific
absorbutihei esmpand | et the test substance pa
of i mpurities and nt luesitngsta swb g tadd e ,s 0d nvee ntt

the component s.

Once fluorous silica ¢gel fvaoppacspse-8RELbhe O
commenced. -SPtEa nwdaasr di nR r ‘d*Gwmade dusied B9 97 uor op
fluorous) solvent for el uti omnskt artliuconfacows psh d
SPwhefrleuor ous ¢ oeasiumtgesr accotu.l dTher e ar&SPB,wo I
revefS®E Bnd -STPE.mal F
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Theorma3SPE t eawalsrtéisquuoer ous silica gel, I n combin
solventi8% i Mel®HD) T1&EM®% CHHO, TBO% DHEG, or 100%
DMSO as the el dtliuvom ol weomtp.ouMNaasnd otrlgea nfilcy orao

compounds retained whi cah cchamfgitehammo paei eiaci $ gl e

as wartea ddre GEIN.41

Fluorophobic pass  Fluorophilic pass

| |

Fluorous

fraction —
Fluorous Fluorous
silica gel silica gel

Tv

Fluorous

Organic fraction

fraction

80% MeOH/H,0
90% DMF/H,0 MeOH, MeCN
100% DMSO, etc.  THF, etc.

Fi guOeer atnommsaIPE

This metmpdeiandgd reliable and has been widel
i mportant to note that It does ndtel s@eeronud o b«
organi c < omnphcemrentorrPE ncoaurad ot abhee uUdedrobas

copnrounds bearing different ffllwuwOrows QompuEN Oy .

Il n this sit-SREiwas dewelrecged for the separati
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a mixtufluofoonsncompounds $ihng sBhhgfidephode®

products could easily be separated by'*%stand

Fluorophilic pass  Fluorophobic pass

l l

Organic

fraction M—
Standard Standard
silica gel silica gel

TT

Fluorous
fraction

Organic
fraction

Any standard

FC-72/Et,0, etc. organic solvent

Fi g8Oeeration -8PEreverse F

Rever$RE Fuses standaedf Ilsiodsi cdmmdgeed & haeemrt*?as t
Fl uorous laured ocrmanponent s astanttamdesdsi binta gel
the silica iIs edmudsdt ovirtehmoowea ftl hueo rfolhueaxr ou s

uses standard s-EPEBethl@dl d tah s of Iswe@ras esdec mmm

with different polarity. Hence, silica chro
orgaomgownds and fluorous compounds, whi ch
compared WwiStPlE. n d-Hrorwaelv eF, due t o tthhei sprmecteh ooc

more suitable for removing f lomdmo ws shreatl d| yss

143 The Met hod t o | ntté&rroodnuactei cFl uor ous i n
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FFSPE met hod coul d provi.derlha sr,apihde sde paaryd tiioodn n

fluorous target could i mprove the separation

fluorous target

| ®
Nu
+ Nu _— ©/ +
fluorous target
44 107
Nu Product ‘
l F-SPE
fluorous target

Sche3d®e The proposed reaction and separation

diaryliodonium salts

Af ter introducing the fluorous target into di:
rapi dlryadalchdep bpp duct coul d beSPRPREbBElIg wepar dt &de
met hods for introducing( @cHdmeor4s target i nt

Transit-canamgsadtl r eachtoussens g ®escshplei mét g1l s such
rut hemilum accchi eve the introducteners afndp érefnlziemt
Von Wt memd peafl uod 6Ad klad erse ac1 0i8ni tthh ea | pkreenseesn
of transddt alny afiestpsafremd t he per fl ddffoalblynlzegeou
11,0o0r mMilnlgSi nce then there have bieenhrootistiodbnp

perfluorcahkygl bgnpopepe usi ald**ferfluoroal kyliod
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RFI + == > RF/\/|
107 108 109

Re
Rel  + © - ©/ Re=CFan+1
107

110 111

Sche3ntPr eparoapteirofnl u certonaylkayde per fl uoroal kyl

ThersesmeeaMayst teor i ntroduese npg or bSeanuaedbag’a¥l y |
first trheege@arct e dn o 3 6oiraei diodboentesehe e @ owiople-m-L | uor
heptoahieodopenmnddtudbbridon t he pcoepspeenrc ebrodnze usit
solvent etP'2adndr ¥kadadsed i odopel ®anudo riooad ckbaenrez
380 synthesis pdildfill uoroal kyl benzene

[ Re
Rel  + ©/ - ©/ Re=CnFan+1
107 36 111
Sche3ntdhe synpkekesi soobalkly|l benzene

Paci't ek ) owperdo ttaohwicbs! a cthhi ee verdorBwe ttso i &X% a%i e | d
caroiuedt he synttehnepseirsatautr er o@m®m aint i wans chdp gad i
i mprove theatygppandealcablowacué dy cyl ieedl 8bdsatfloy ,
92%Wer e aahyiealealts lodast SGSweéor ef s prdWeairo bftiav e ed

by-ursd ng the catalyst system.

Re
X
RFl + ©/\ . ©/\/ RF:CnF2n+1
107 112 113

Sche3nvédh ey st hepersf pdohgl )lblenzene

Styrldian i mportant chemical ar awt emat ertiitohne i
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operfluoroal kanes groups into benzenel®dsing t
|l gnat owska dh'BarMadawskio, alnirakkagiti aa,d®°°Kanamo
Mi khay*Baod, CHhamagiinvest hgat eeacti on but with dif

S
Equation 1 $,0,20 ——=  280,%

o) ©
Equation2 2S0,7 + Rel — > Rg- + |+ SO,

N ~Re

Equation 3 * Rgr — = ©/\/
-H* +SO§>'
/ N

:/\\/RF ©/\/RF +H@[j/@\/RF

Sche3mBe The mecshwlnfiismatoddehaldogenati on met

Guo and€kdna differ enamxsiydd retm,ldndd).ama&psd DO
undercoaeadoki o#)S$0s( BO¢a) ,( NHnd tried to get the 1
only the sulfinatodehal ogenati on method gave °
be that dithionite is broken downc o utlthke nt he r
transfeéroint $f'whigeh Reacted Swihtédmet Be st yrene

=
©/\/+ CF,l Na,S,04 ©/\/\CF3 , m\CF3

14 115 116 17

Sche3n®e The sy(hnad4hesifLiveil obretnyzlielnedlen d 44- 4,
trifludbreanzieingl )

|l gnat ows ka a%tdh e®mreocdwstkhii s met hod to generate t

all yl bTehnez emneeacti ons of trifluoroiodomethane wi
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closed system (pressuwrfel4ytr a &Fiuocadmopbbuatinyelglnteo ¢
and | essf Aftarni f61%u-b e 0 Blelpee h p we viegg c ttiherse do nc
high ($eh@me Bavradtlaej o & cPesatsiegio t he yi el ds
using the r acizmad ( cyndlta haet xoarn elcyalr gohdk® izSti rHi i en)
water. The experimental method preoviindterdo dau cst

of perfluoroal kyl groups into benzene.

Transit-c@anamgs s sowberh imdsthipul ame n aehs wompdl ke x[ Ce
*could al so achieveldbtutiaensle pos aotva ldyes the gét & o @ A

to be carlraregle oudaloen. a

OH

i
B. R
OH F
*+ Rel Rr=CnF2n+1
107 111

45

Schednbe The s ymerthtelsa asl kyfl blenzene
Phenyl boronic acid and its derivatives have
supramol ecular chemistaybawmewenripplls cangiomsg
and medicine. | t hrapeb d ¢ wer eepoair rdé db et hsaytn tth e
Cumedi at ed, process ulsOanngd iaordyol pbectriwlmu ecr oaadiikidc
condi'f¥oinss .Suzcwkuiplcirnogs sr eacti on is notlldensi

could be simply -gyamhesakedi ongaoduyiteld.

Since Gri gwardde vred tdofdpeeydtbleawne wi dely esedi bns)

becauseatheon conversion rate is high, and
1996, it was reported that it could béf%used
They i ntroduc el ohdeopdtéabddemdeanf |bueonrzoe-o @t dlyy sciosp pe@

couplings of 1Gkr8 gnard reagents
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M
gC| + I\\//\ _Cul_
Rr=CgF17

118 109

Schednile The s ypmerhfelsuosr co(feltlh3y | ) benzene

Tey found t-haantd p@hcoksegdh iume weommpeéxesti ve and
proviledpraboct 20% yi el d. But the addition o
Cu(l) complex was hgaeulte pfdeicd®vibhe andmpete ¢ d

80%, hence this reaction i s s ugirtoaubplseoefrb@rnzi nt r

| n 2WeOn3d,e, used thiswmethofiodcget 95% of
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15 Ai masnd Objectives

As discussed in the introduction, diaryliod
synt hes NsO-asruylha taison ahladwdd @a®,r s @lae ¢ toiav ii toyn art
are the mawhmepraoabli@eg the diaryliodonium s:
cated gaction has not been found. ThHseeled otriey «
me t-farle e and copper CiNt Dlayyé @ n praode sfsleusor i o
diyalri odonium salts. The rapid separation ca
di aryliodonium salts @grhdastehe xtSsPeE] pif otrhlel Borr:
compounds (desired nppoudnudpstr ®)bwgn d )J fllya sredppas ad

Therefore, in this thesis | wildl attempt to
Prepare a range ofddfaeykenbvodbnpgpamdsahhtd
Prepare and identify thandtopeempkbegtsdn
figure &«uti nttlree awede on bet ween copper and
Fi gur € htehuetr ma | stability aod ¢rawvyldieodcdr
t epner ature range
|l mprove the selecti vN,Ownrpgpfadianyhbnddohiu
firgeu out the best reaction conditions.
Generate theisdekeparaéi on methods by usi

i N-,OCaryl at iorni mantdi dn .u
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Chapter 2. Results and Discussions

21Synt hesis of Diaryliodonium Salts

As ment i dnnterdkodtnbegrhenar e several methods for
salht$§ of whichBomaee sibmiti auieomn$ oandbomoesiab
I n this research, the gener al procesdsatweyged
nexti eademptoenr exchange. pilodactymnthr bakKn talriys st a
as tributyl phenyl st annasnephoern yalnb oaroynlibco raocnii d
diaryliodonium salt. Fohed KRsg@g®stdons umr epas
addi t irtoonl uoefneps ultfhaeny ci ado i $ e dctéhyea tseag me fporldoc

obhddi ng an aarny lasrtyanbnoarnoeniocr aci d to form t he

oxidation counterion exchange

Arl ArI(OAc)2 _— ArIX2 —

ArB(OH), or ArSnBugy

_ , Diaryliodonium salts

p-toluenesulfonic acid ~ OTs
Arl—OH —

Koser's Reagent X=TFA, TfO

SchemdgSynthmeutdsaryliodonium salts
Due to the ditfHdee mewyt i palo@hoettrhyepafthbtyuand and

materials, thecanabgltieadoniyunhbopalrtadbed ubreo m

recrystallisation rather than col umn chr oma
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211 Preparation of Aryliodobis(acetate)

l n 1t96e83,synt hesi s of aryliodobis(acetate) was

acli®hi cahalz ar dautdi on (rietagceannt e x minglde dat pI b@ u)t

ia high yield. Recently many research groups
oxidation of iodoaromatics to aryliodebis(ac
proceudsuirneg sodium perborate i s fuonrdetrhemidyn tchoe
aryliodob'°A(aeei ase)osf. aryliodobi s ( d&detraetndg) s

subsupabnteainlsow a steudgt pdndi oe fhinre cstshtes riqu ent

reacti on

Tabdrryliodobis(acremiat@d@) ar @gmatpiaced f

NaBO3'4H20
Arl — Arl(OAc),
Acetic acid, 45 °C

36 Ar= Phenyl 121 Ar= Phenyl

48 Ar= 4-Methoxyphenyl 122 Ar= 4-Methoxypheny!

119 Ar= 2-Methylphenyl 123 Ar= 2-Methylphenyl

98 Ar= 2,4,6-Trimethylphenyl 124 Ar= 2,4,6-Trimethylpheny|

120 Ar= 2-Thienyl 125 Ar= 2-Thienyl
Aryliodob|12 122 123 1214 125
| sol atlked 76% 52% 63% 53% 23%

4 sol at edt hyei ealwyde ebalise he r eacti on

As thelshalwlse t he-drmdstci eSlifeadanmteemee hi ghest vyield
el eecrtircoon shawmatyiosviedant p ciud daat, hRa@rmipwe23%a

yi eolfd rioelupgt was fodmaoap thiametbdfe sodium perbor e
i mportant in this reaction. Usually sodium pe
Especiall hetbdihehgplsyoddbb s (fa cseotda tuenjy rpeelr ybdorr aatt ee
was added for 15 min, theTheodectr yypgitaldi was i d
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DCWMetrol
oi l

DCMet fpert r ol

Sodi um perborateuallty ahgdoagniez ed

j st
mechani sm
the active

OH
/O\O//B\@

OH
126

AcOH

130

SchednBEor mat i

AsScemé S howsen

mi ght be an

system to

wand fo the

an wadduchty dr o §%Mc Kp é 1 @»pi daen.d

oxi datime’spacies

afford the produced but

mi xture, the adding of ethe

sysmn etmhaevarse airsyeslt al |l i zati on.

aasnidd wesak o

Sander son r

f orwhtihcihs sroedaeacttm opnet b @a@hy dr at e with

peracetic acid

AcOH Ho  O-Q o
= ©B  B~OH +AcO +H,0
HO 0-0
127
AcOH
Ho_ O-O
- @B\ /B—O + H,0O
HO /0-0 o)
128
OH
— > AcOOH + HO\B/O\O/B\OH
|
OH
131 132
on of reactive peracetoxybor.

sodi um per bdiGsaint ree ateettriach yadaiad ,
i nt e rQveR i lait deR i&god pwr @lfpyossiesda@ot B | at

genesptEls3@hi chntaBiOWAcwhi chudldbarsadkettys t he
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oxi di zifrnogr atgheiinsh raedaccittiioonn t o t he® peracetic aci

But due to ompomumeisomimde icn t he reaction mixtL
solvent, the bémpewaBOre,shodl dome DCM shoul d

mi xture at the end to decrease the risk of t h

212 Preparation of Arylstannanes

There are several routes to prepare aryl star
stannyl at idam,t edobsalatnnmpd ati on andntsétanmagl at e on

t hneo st traditional

For thi &al elgietariclhm exchange foll owed wa react

the simplest way to prepare the arylstannanes

| SnBuj
© n-BuLi Bu3SnCI‘
THF -78 °C
36 133 (93%)
S n-BuLi Bu3zSnClI S
MI THF 78°C UsnBu?’
120 134 (95%)

SchedmlPr eparation od aryl stannanes

Schemshdws, t herreaatrirared wut using a standa

provigdeat ex0% fla aer odfuahtot h tri butylPdhreadyl2st ann
(tributyl stlh3ahfytle)rt hcihorpohmeanteo gr ap hy.
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213 Preparation of Diaryliodonium Salts

A range of diaryliodonium salts -wonhné neé¢ded
be synthesis in order to deteiramd n&nd htehe r
selectivity of the aryl ati dary parld oenss eaxs | tolri
i mpact of both sterTleraenbdor el neectthroodnsi cwefraec t

preparation for different diaryliodonium sa
Met hod A

It has been rmenhheoepedr earal ineu mbteheymiisidi ver
di aryliodonium salitss .dr lofghtei sne t b @i2tyvieo vatefed na
TFA, TfOH) to tahamylld osolbu s amted Att kg M®r @ eme
spetiobesshich the arylstannadeniwam ¢$dletn wag e
by recrystallisation alathbheght hams cltaommabteo ¢
puri fi ciaft itome sdiepeoh deesysbal.bb?%%at pure mat

. . X
SnBU3 ° /,,"| -BU3SI’] i@
@V)I( A > AN

133 135 136

e
A
x
©
T
=X
@
Py
o

X=TFA, TfO N

138 137

SchedbPr oposed mechanism of the formati or
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The proposed mechanidfh i a8 wh&wmh biomel SGheme ks
hyperval ent i odiedehI@ena rrreadn3fEehsa it mteerr 45omre coun

|l eaves ftboemihdedaneg!l i odoni um salt.
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Tab3 i aryliodoni um starlittsu tpylephaeamydl & tramn a
aryliodatse s(acet

X@
SnBujy XH A P ®
Arl(OAc), + ©/ S r \© X=TFA, TfO
-30°C - rt.
DCM
139 Ar= Phenyl (TFA)
121 Ar= Phenyl 140 Ar= Phenyl (TfO)
122 Ar= 4-Methoxyphenyl 141 Ar= 4-Methoxyphenyl (TFA)
123 Ar= 2-Methylphenyl 142 Ar= 4-Methoxyphenyl (TfO)
124 Ar= 2,4,6-Trimethylphenyl 143 Ar= 2-Methylphenyl (TFA)
144 Ar= 2,4,6-Trimethylphenyl (TFA)
Ar X | sol at ¢ %
139 Phenyl TFA 67
140 Phenyl Tf O 752
141 4-Met hoxyphenyTFA 452
142 4Met hoxyphenyTf O 507
143 2Met hyl pheny [ TFA 43
144 2, 4qr6 met hyl p|TFA 45

4 sol at ed hyei ealydeeMbhadste he r eacti on

As shown3 whne nTatbhee ar omat ird chs agfBya diheell dycwa
| owerwhtehna nu i e gdteafoinc i panhti cahr emnaes al so found i
aryliodableldayxiecel ds for substr atseusc Ww4,&¢h4 i nc
weral so | ounseijnugt hamphiesylesasitgoond sgbeltth TFA ar
Tf OH droyloni uvn tsha Istad fi tglthbéevytiealsd t he 2iPH | & OMd 1) €
el ectrophilic radangenhte trheacr yBhla(l ThA)at i on, t
more easilyrtyestédabrmhahedi aryliodonium trif

di ssolvability oofs dinarDfTIM.odoni um trifl at
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TabG e Di aryliodonium2¢6alttbupybeptraanddy f ) o mi oph

aryliodobis(acetate)s
X©
S~ -SnBus HX Ar/|® S X=TFA, TfO
Arl(OAc g — D = ;
(OAc),  + \ | DCM |
-30°Ctort.
145 Ar= Phenyl (TFA)
121 Ar= Phenyl 146 Ar= Phenyl (TfO)
122 Ar= 4-Methoxyphenyl 147 Ar= 4-Methoxyphenyl (TFA)
123 Ar= 2-Methylphenyl 148 Ar= 2-Methylphenyl (TFA)
124 Ar= 2,4,6-Trimethylphenyl 149 Ar= 2,4,6-Trimethylphenyl (TFA)
Ar X |l sol até¢ d
145 Phenyl TFA 23
146 Phenyl Tf O 302
147 4-Met hoxyphenyTFA 18
148 2-Met hyl phenyI||TFA 19
149 2, 4r6 met hyl p|TFA 26

4 sol at ed hyei ealwyde ebalse he r eacti on

The syn?2thkermsiydsd oonfi um salts was si m2tl mirdrhyalt wher
for matTiFaAn safand gTafyG eladsdts8 @.h ami24 hi lfeedgdni um salt
woul d change col stuor yferlolso wwhcitnesdch |y ¢ el € mpre r a't
|l eshdamwo weeks,t hetsipieicsidadinliyum tr i sWwhowbalket at e
decompose and besatomeo drh atckmmpeawe & klrluee  w oob hti hne

stabiltiht ¥ compos addrtehadst inoort

Met hod B

Thmet hodalcoosud dan aryl boronic acid to replace t

preparation of diaryliodobosi smmshadts using ary
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X ©

I(OAC), /©/B(OH)2 XH /@/9@
©/ +F 30°Ctort. g

DCM

150 X= TFA (67%)
151 X= TfO (72%)

Schednbe Di aryl i odemdrued -Efarucors odpenzene boron

aayliodobis(acetate)s

As t-hleuodirobenzene boronic ,aciitd wa&s au sceodnmiem
arylstansgmeé hielsi st hpheny !l (phe®Bypth T&EApNTH@H
provided around a70s% ayirealock®l,e ttch etmoeni $ obsequ
react i on(sS dhy&)mMaiR4

Met hod C

TFA®
®
oo™ OO0
+ —_—
MeO 30°Ctort.  MeO
DCM
152 121 141

Schednen examphlee soyfntelbét met howt C

Pi ke reported a dit%8% perceitfhiocda | U sye Infgentaricodimoess
groups, such awsiamgrsyohset ammamreadt ofreact wit
form diarylAosddSonRsaume veda,l ytkheod @ i ® @ & ¢t éhsear gat
posi tl5it2on @feln4T himset hed al so sui tabl ealfllogrr gree a
aromat stogr exwpecpahsee of ,alekieat dloem @) el d (1
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Tabd@2i aryl i odoni um ns adrtesn epsr egpmad eadr yflrsot ann a

©)
1 , TFA TFA
Ar'l(OAc + Ar‘H -
(OAck DCM N
-30°C - rt. Art - Ar
121 Ar'= Phenyl 152 Ar?= 4-Methoxypheny! 141 Ar'= 121 Ar’= 152

125 Ar'= 2-Thienyl 153 Ar?= 2-Methyl-4-methoxyphenyl 157 Ar'= 121 Ar’= 153
154 Ar’= 2-n-Butyl-4-methoxypheny! 158 Ar'= 121 Ar= 154

155 Ar2= 2 6-Dimethyl-4-methoxyphenyl 159 Ar'= 121 Ar®= 155

156 Ar2= 2,4,6-Trimethylphenyl 144 Ar'= 121 Ar’= 156

147 Ar'= 125 Ar?= 152

160 Ar'= 125 Ar?= 153

161 Ar'= 125 Ar?= 155

Al AP | sol at € %)

141 Phenyl |[4Met hoxyphenyl |58

157 Phenyl |[2sMet Hmet hoxyph|67

158 Phenyl |[2nButd4met hoxyph1l5

159 Phenyl |2 ,-0B me tdmelt hoxy |82

144 Phelny 2, 4qré8 met hyl phegl0?

147 2Theiny | |[4Met hoxyphenyl |45

160 2Thi eny2-Met #Wmet hoxyph|55

161 22Thi eny2 ,-08 me tdmelt hoxy |48

4 sol at edt hyei ealwyde ebalise he r eacti on

When a®il egrtircohn r iofg tdasr ean @ ar y hieodoni utnhsal t s,
4-met hpoam ygr oup, t hi sdgmed dh 99do epprarveidd ewi t h Buher m
due toi dhlei mdcrmampceelSnBan™ 4 ess t banpgrB@dw avter e

obt alfThedmet hbsdoiwtaab hsey nfthre-s h siem@gd ni /i@ | t s
anld6. 1
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Met hod D

TsOH
Arl(OAc), ——— = Arl(OH)(OTs)
MeCN, 60 °C
121 Ar= Phenyl 20 Ar= Phenyl
125 Ar= 2-Thienyl 162 Ar= 2-Thienyl

SchednBe Synt hesi s of Koserdéds Reage
Koser 6s Reagent i s prp¢ phruede byt 6t ochrei cadddait d
aryliodoblThege(adeti aeopr pfaD@M namleuttioon of Kos

genest hegtli adbos ywlmat es

Tab8Rreparation of disrdylsi odoni um t

TsO ©
, DCM ®
Ar'l(OH)(OTs) *+ Ar“SnBu - A
(OH)OTs) ’ -30 °C to rt. Ar'” AR
20 Ar'= Phenyl 133 Ar?= Phenyl 163 Ar'= Phenyl Ar?= Phenyl
162 Ar'= 2-Thienyl 134 Ar?= 2-Thienyl 164 Ar'= Phenyl Ar?= 2-Thienyl
165 Ar'= Thienyl Ar?= 2-Thienyl
Compound nAf# AP Yields (
163 Phenyl Phenyl 59
164 Phenyl 2Thi enyl |30
165 2Thi enylf22Thi enyl |30

Thtos ysladMees e prppacedcah yields, although 1t
be endotat +{ihe edigforsalléswamor e stabéecohaleFsApond

sal t.
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22Th® ructure of Salatrsyl i odoni um

X-ray singferacpepthabst Btueacthhnrvieque t o provide the

According to et hiosuntde ah mwodviednd idniear yl i odoni um
which is different to compare with other diar
CF, CF,

/ AT
Ph—1"  Ph—
Ar Ar
Linear
166
O-l di stance: 2.804 and 2.721

A
ﬁ\—\ g\'\
Fi gOr aeiar structure of diaryliodnoiur

The recrystal lpiezatoilomsodwvedtDCNMst éth. 02ZhHhg) diva B )
di ssolved in DCM (5 mL) and petrol (1 mL). Th

h to form the crystal

| t bheaesn menti oned that there are wianhly ce@magern o
cat al yhsotwsever ,i ddece tsheeb mwiono pwa esp orf s Afratpd re x e

recrystad |fizwmitd otnhreve differemndrdepiearyl i odoni ur



167

Q™

TFA TFA
TFA TFA

Q@

Sy

TFA, | TFA Me
Merea'] TFA

ALO

FigabeThe structure of three different di

The recrycsftathé zdt aoppl i odoni usmeadca@dit tsr iclog pa s

sol viehret di aryl Do@dnmmhl sappeft (1 1) trifwhesor oc:
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di ssolhcedomnmtmi) e The clear btoidgedbogmwmiasr mt or
the crystal
Tab9 eef hf or mati on of diaryliodonium salts
Di arylio(Diarylio(Diaryl i of
trifluorq¢triflate|tosyl ate
Cu( T2FA) Formed cIN/ A N/ A
Cu( QTf) N/ A N/ A N/ A
Cu( OAc) N/ A N/ A N/ A
It was found that uonbpcdtitategebi wdohi ecempper {1 1)
form t  heTaBlyeatealdi ar ylailcdodpopneirunt o mpl exes need t
fridge. ltt wascobophex ¢ deat ouwlod md ¢ eanprosat ure f o
I n this <chaspetdert hewebadsiisccust ructure of di ar vyl
structure and the diaryliodonium salts copper
weruesed to wunderstand the week interaction b

compl exes.

221 BaiScr ucthirae ydfi &dlotnd um

Much of the research on the understanding of

has beent Wmosneodmeasnt rouncltyulrne 197 7, N. W. Al cock

structure of i cdowvieurmds dlhtag, tdared ddiphenyl i odo

di mer i csishthsenlcit dir £t att lee reamipheo ne diac FEirgeltéX ur e
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Ph, /L. _Ph

S K
PR o Ph

Dimer

170

3.108
3.086

8.088
3.9e8

170

FigafieStructure of diphenyliodoni ur

As shown lilneslBirget @re of di phenyl icoodhosn eduem ecdl
trigonal(tbheymmmbuoet he dioeurdtaammbdiemnidar di s

t oethentr al i obéedpecambedbndauy.di nteraction

Whi lsolimti on, the di phdingle7m ddnifuerm garelyotr itdoe

t hmreonomeri cl7s2t andti slseci ate further taitghve

( Sc h®me
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Cl Cl

~ |
A Py oo P e —— pPh—1® +q
2 | Ph" o “Ph ! !
Cl Ph Ph
Dimer Monomer Dissociated
171 172

Schednde Pr dtprosresf er pat hway from di mer to

However, when the ariomat hieo djya miugmdesxadeat s,cei foff e nt e
similar deehahbesebewwat laedr tr arl l odine the moi
exist i n twoeuiciood@ed7itwhfiocrimet lap¢oisv ¢ 1 baer so noaft i ¢

groups woul,wWhéeér tdhdé¢ feairemgl it otdhoes fmeom osna3, i ¢ f or m
17t6hi s may alma rcetud idnuebds egaiEentt hen selSfc.ti vity (

P 1 X
Arl/l/,),g:\I/Ar2 Ar1_i
| “’A/r,z” \X/ \Ar1 Ar2
173 175

. ArT\:I\,\"X\/I/Ar2 Arz—i
‘\Arz \x; SAr! Ar1

Dimer Monomer
174 176

Schebnbe Propatsleway from di mer to monomer i

lhas deeqest ed t maotmetrise @ utlntkoeerraosoinlvye rbteed by Be
rot anhtdwetvidireweergy ema twhwacyh woul d r esul dntdhre t he s
Ssubstituente etfrfaencstist iiom tsheast es are al most com

monomér s
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Ph>|(0)\\o>l<Ph
Ph \QYO Ph
CF3
Dimer
177

O-l di 2t.é8Bn ¢ e a32d j2. 8

)ﬁf)m S
- 065
7 N
177
FigaleStruct nryd i oofd ochiipuhme t ri fl at e

Di aryliodoni um s aplots siibbhber snoapone a-homs os g @lun & s
Brant!'®®’"but also for moireh’sdt'dnmpl was cfoauwmn dr t
di phenyliodooomml s»xi tsswsé&bh asl7tTradsylldadtren a
antdraitler OFi gualsd3f)osi m diomfedyssar @cdaeutr misn ave r

by previous .group member s)

As Filgsuhreew t he clo/m7so wWn d f e rmomto rfdrreo nt v da €ooxnmysg e n
in the trifluoroacetnast e ¢&oen ngehctt emueintblge.rdi f f er
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S.
Phy,© O\I/Ph
Ph” ~0:..0” “Ph
ES CF
S\O O\\é 3
Ph.,.© ‘O\I/Ph
Ph” \O°S’\O/ “Ph
I\O
Me CF3
D
imer Dimer
178 179
O-l di stance: 62. 915 -l ashidst2a®@®dend @2 388

ﬁz
A
7N

CTr \
Pa

FigaBeStructure of di pghéenndy Itivbildiolnaituem t osy |

178 179

| n grttuectodir eli phenyl i dd@nidumri1® ¢ tahtectsey | dthe and
trigragopeatain three ogiytgemisg wleidtda&i tstusyegeecstti on s
howe wero,r da neRatyo stidrailcdtulmaeo é ¢ ihtehnel pathe ntyol i odoni u
trifl uolr7paictevat ®f t harteoeanso x pwitwla c h iod dsit roe
formeiaght me(mbiegllirrd ng
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180

180

Figade Net wor k

X=TfO

structure of

di phenyl i

Di phenyl i odoIlndiduams i tngd el ati ene,rho werv erh,e dcirpyhset nayl |

t ri 18l0adief f er ent |,

at omAisghsbagw t he

structure i

The di meri c
C O U A toers
i odi

be

wi t h ne
al so

rings.

n

For2eQ@ampae

t & te chess vteh ri eneiv eot xaaycgt ehno @ e

di f f ¢

trd ohat eocomerctseoi fFOemeatnd

tee scrayet al teamatehyg dimked 1t c

structur e

i s the most

common st

icdgi tf f iemr entt olhhenbdérceh amfc e ftuo t theeremact i ¢

esrusx hi msTRA e( towoy lyo x v g e@dsh)g € ars gm.aTyf

io

69
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DMSO—I@SOZNSOQCH
|
@ DMSO—iOSOzNS%C%
|
@ DMSO—i@SOZNSOQCFro\

Linear
181

O-l di s68idcNeO ARi.st ance: 2.949

181

Figabelinear structwinte eadfi oinedoni um
The 1 odonium zwilt8flomimome awi shrDRSOr e, which i

di aryliodonium salts, t he i odifnet hies aaoydr dsiunbast

whircehsul tld niemrt lsg ructur e.
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' TFA

C%”‘“ NeRad
vy

182
O-l di stanceO®O ®@ncbebB 63 | N

182

FigabeRagr ysts aubctlumesao ticdi larrey | i aadlothi um

I't was found btyhatohtnhiad @mpahedagéae¢! i nBlae it tr uc

i nhpyrazol eedclo®r diond aadnreot her datto y f oo dho nihtem

struldPure
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Tohddasf lommol edge, t bpoleitreedarnost jusyt ut be-l caluerde
ions in di arThlerRoadyo nciruyns tsad | tsst.r uc t luG&dyp poefardsi a roy |
be he firstl iensetanquicda it ardo rod ushwe@Fi gal) mer

/ N 7/
Ph—1"  Ph—
Ar Ar
Linear
166

O-l di sB@d@dcend2l2 .

1PN
g as

FigarelLinear structure of diaryliodno

We proposButtyhlatgrndiiep generdartaensc ee fwhica he nptu ssht eesr i
diaryliodonium fragment offtuiuretsteert woowacgt hte@ hee d i
hyperval ent il odine are 2e8820.{08&pagt BWISOht o , t
di phenyl i odoni bUwOwhiildd utbicfefaecdeehsattaen c e si dms cour
ienDy 017 .

As most of t he edxtiagalg Imeod cnisumusdlutre, the stru

s al @i6s ditfd etthhee tnmsa ya thdes icd or b@ 6 mom ormea d tciéon s

222 Struct Wi ar g1 i &dlGnp pmmmp b 8 X
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't has beiemt rschdoument iionn t maeth s iperog bateheeop @ e ir o u

catead yasarykeattoon using diaryliodonium salts
TfOO©
® QT | "
| [Cu] C\u'” Cu” C\UIII
©/\© 5 ©/0Tf or ©/ or ©/0Tf
38 39 40

Schehighetier mees copper catalyst reac

| n tnheecshea rm iheemsp rionptoesrendeeli et esported anal smme
beshutbyedomput ats( 9nl4Ba8mPt’'Hotiot etiiye e disat m

hav @@mo XRD ot her data to. support these struct

I n order t o expl &ahao ptpheer se teact haggrbiés wlina@f i o m e

i nter mediemp €68 dvwaes d ctotmepdo u n desd E-Rhyectr yst al a

Diaryliodonium saliitenawihaweaidlfleowed & ouariee
be prepared using this procedure and it was
t rirfolaucoet ates andaceppee Jgave arwiéthhu otyrpef |oaft

t osydeadwilshn img. change
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167

Fi gaBerSutctoufr edi phenyl i odonium coppet6Tetratif
Thebidsi(phenyl)icogporeirunm et r atr i fll6dlcardo ascecerheat €t rcwarnp

f eatsuirnetsb adihpegheny |l i odoni uml &G hti cdhi mehré rsdtimsutcat nucr

the cioaumt#heyoper val ent i1 odine and the angl e bet
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Q™

TFA TFA
TFA TFA

Q@

168

Fi gaB®erSutctoufr edi ar y( 1L 4ctbyprpieurmt et r at i f |1u6o8 o0 ac e

As Filgsuroews t-mat ho hepHenyl (phenyl )i Bdolns aum
formscormespomppieng t@dnpllheex diidlf et ance bwod we e,
countoearmd the hyperval ent iodine is about

bidsi(phenyl)codpei uimetratrifl uobetwehtesad ephbemyl
groupssbmil ar, which suggestmdanrhatti mtgb egoraocdud i

ring dose not change a | ot in the structure
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de: ; _OMe
/I\
TFA, | ,TFA Me
Cu ;
MeTFA” | TFA
|/

JLD

169

169

Figa@OeSutctoufr edi ar y (lidaddgpmieurat Euoroaceil @9e comp

However when t heldfdastphlei cabapnppduenX b kst nuu et

is the same however .wiThe odied tloeoictieiteded vl | f f er
hyperval emto @i. ®iBalmae 8A,we t he dirdwriemc e a0s9i0Ong t o
i. The anglhee baertyweeghbeepschhRisgmdcoulastxeudggest
hindisano®ew an i mploe t anrt thdedapp edrr od oomp | e x .
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Tabl®Ehe distance from different copry

CompounDi stances betwThe Di stanc
i ons and jtthe i|ldiffer/between
Shorter|Longer |distanecopper
i odijhe
167 2.860 2.895 |0.035 |3.525
168 2.896 2.972 0.076 |3 454
169 2.841 3.031 019 0 3.341
I n the Iliterature it has been suggested tF
because the copper atom is a |l arge atom an

Tabllpe t he diargyérn oddmi®éusnx tclog tsahnocret ebsett wleiesn ¢
hyperval ent i oditlei swohWw alhow st h3evadodolmhlgiir n &Mh a | s
(1.40+1.98=3.38 -1l BhYdy Boggeratsi anCult al sc
of ttrhigsiutbwst sditBreatewveve coubder

Theentre of the diarylsi adhe@enisamec o mp ¢btud s @ nnpelh
postion of diaryliodonium salitonnsamdadt hdredii.
di f fwhiemdtul d s uggedth etchaauts ei to f mit hietn ésdét egdrhiec h |
position of this ring. Il n or deermrettlmod htawoe nieht:e
gr chps itm thlkee mi ddl e of two cound eird omrsl,y aan
2posi ubenhi suent , then this group couwilanseoe

which could not provi dde stuhbestgaoud isoenl.ect i vi t
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CF
Osd 3
Ar_ O O _Ph
Pl 21 Me
Ph” ~0:..0” TAr
S5o
| —
CF3 Ar=
Dimer MeO Me
183
O-l di stance: 3.048 and 2.827

183
FigaderSitctoufr edi arytrofibat em

Whenadyliodonium ttAWdas umir radeivat é sdaipdpéer (1 1)
form the same typestdt e€,0mprdyext aln ¢ thrduacttodtrirele a n
diaryliodonium sal-t oonkytcdr afddgdeimaernyt! i cooduonnti eurm t |
sal83at her than adopting tiperasmaangamant heed@nm a

salt had t hensanme icfouunotreoracet at e.
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223 The BPRIY afyl i CadppCmm|l exes

EPR (el ectron paramagB®Ri Cerecsomnamacep @anes &<
for sttwdmpionwgpadbpred el ecisoms magnetic reson
whichmehectronscumagmetai cstfaitel dptwbhomenensom

nucl NMRYT"®

Since most ofinhthel mclteomnl e exi st in pair
principle, the two el ecd@omeasspinneagwardeand
downwar d, so the magnetic properties cance
upaired electrons (such as heavy metal atom
174

Al t hough the principle of el ectron spin r.
resonaneleectsinmece are much | ighter than the

magnetic moment .

According to the ER spectroscopy, thelectronic statef metal atoms can be determinadd

this method couldnalysehe materiaboth insolutionor in the solid state

Thus,EPRcan be used foanalysis ofthese coppecomplexes. The complexes were sent to

Cardiff Universityand the analysis was carried out by Dr Emma Richards.
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TFA TFA
TFA TFA

T

167
—— M
" g |

1

100 120 140 160 180 200
Fralay

T T T T T T T T 1
100 200 _ 300 400 500 1(']0 2(']0 3('10 4(']0 5(')0
Field/ mT Field/ mT

FigaeeEPdata for 148 sol gsbiod state anc

The signal between 2500mT arises due to a single isolated?Qpecies, with predominantly
axial symmetry (although there is some rhombic distortion, which must arise from the
symmetry of the complexs The copper hyperfinetructureis clearly resolved in one
orientation, but unfortunately, there is no resolution of any superhypstfuctureoriginating

from any coordinating ligand nucleus (i.e. the iodine).

The features between 1:200mT areclirat er i st i € iefl d& f@Amhalnhfsiti on

due to a formally forbiddempms = g® transition. This is typically characteristic of spin

exchange, which might be due to the formation of dimers or stacking.

This datasuggest that the complet67 might not contain the Glibond.
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ao o |

T
TFA TFA 100 120 140 160 180 200

Field/ mT

TFA TFA

SO0

1
100 200 300 400 500
Field/ mT

Fig@dBeEPR data KsSofl uid4don

The data fod68is similar to the data fak67, which also suggesteeremaybeno Cul bond.

The complex169 was also sert to Cadiff University but unfortunatelythe data proved

complex and has not yet been resolved.
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224 Th€omput atiuvanpalaf y |l | CappComme s X

ReceatPygomoval ent interaction wasasiuaperaed,; omnh
due t o ¢t hat stthaen cRb waw nsdh d rst esra nt(hBaen8 8tWag | v sr. a dii
The aatborpnevéededosatdhata PRt ailt .

Lone electron pair on the iodine atom

Figl@deThe Distribution of elecmolbstaktéaceot en
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Me I—‘Cu\—_,
£
- Me
OMe
E -
169
E =

Figabki stribution of electrostati(c 6g89rtfeaadeae a

For thel@®mpleeddust ahsbBomwiaer than the Bondi'
thus wesagnetdd tthee do t hCealccaullcauli aotnisomnu.sed t he
B3LYP density functional | evel®Rihn cOmruwassi caend
good results in the study 81 Ghyperv&uenTheo

potential was calculated by Multiwfn
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As the centre of diaryliodonium compdes is crowded, it is hard tetermine the electronic
density between Cund |, butit is clear thabetweenthe oxygen and iodin¢hereis astrong
interaction, which suggestise centre of diaryliodonium compléx a result of théenteraction
of oxygen and iodindt could explain whythe centre of diaryliodonium complexessgsnilar
in these three complexes but the distanc€wef is different, and alsprovide an explanation

of why the 2,6édisubstitution is more effective than onlys@bstitution.

Fig@be NBO dat a 1f6d®r compl ex
According to the rHf&tBO)alan@orysdi sr bitthaelre i s a

copper-bandantg orbital and iodkbeBuonetpaitil as

evidence that there is a real bond between <co
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23T her Bitaabi IDi ayyobfi ccalons um

Di aryliodonium salts are wifdiesinye nusmidl d ncanmd i
when the reaction temper@mrntadseectihs aistéhiemmsend
generated. MuphopbDsedenrtedacaktieosn has assumed
of the diaryli bdsnbemns dlhtsedndmotweesetri, ng egoi
of the diaryliodoniuvumatdsalrt tdame ahe dsddipddee |
t hfisndamesstuahewp | D3@ GAaamad comput attproomwail d et

evidence of the eafhfeastialmifl istty uaft udiearoyl itdco

231 Comput at udpwabfl iDad dchreinwym Sal t s

Under st apoissghdessds di ar yl i bedoompuarss istalotn i s
undertsheaantdher mal stabilitaynwoWw & hd dphrgordyuhcetosd
may be generatedf iadi arhyel i ro@anptuitan isawalse st u

i nvestiogahaeéeépg usegeroesansnd t he

X O _X©
Oe — O
14 184

X=TFA, TfO, TsO, PFg, Br, Cl, NO4

Schebnke The model process of di pherdywlcitad drcenii

el iminati on

I n diphenyll&aecacmimpmnssal bn, wes ensdggexwunad b at

bet ween d ahyperr vaanl e n't i odi nei nigat br MBélisa @e d
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possidbektcemposit, on hipmokessgihb 4t iptruotcieosns ¢ hb'y whi
diaryliodoni umi sgdeaemnstGaomeasi eag ybat all di ar vyl
i ni tdieaflilnyed wusing the crystal data from CCDC
dat abase. uGaldzrRiTh @aheitohnosd on t he B3LYP density f
09. The basi $¥WhétchwasasMpbPloXi ded good results

i ode mmpounds.

Thlengt hboonfd thledd weposeudoariotahhaympeéealval ent 1 odir
scanned 20 st emfhmoadl s iln @ ntghsd rsocran pl ot of tot
changed and the final nstt eapp pwhoednu ctth,e tboo ndde tberrena

decomposition process occur s.
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Scan of Total Energy
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(185 couonherall

dhe&i gaGasw t he

h a vaes stihnei

di phenyl i WeF®nd(y mBg6 I( C$

di phenyl i odtoenri um

| dal re $catnicvee i omtcadesasner

The diphenyliodohd4dl mPHA,| tIsH)Qviaindl SNFOO ofuoh & r

wodl form the new compounds, and the energi e

f or med
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191

| F
GERGRL

Figa@veThe resultionfdebemposnti ehepf
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The computati onal ft lwsa umlwtng tsfiibghgeet striear asd u Isd eg
t he phenylt hat gt fhfaenrde nito nusnoduendtgebrf er e nt proc
di phenyliodonium salt-somws tti I TIFAde®&80ompdadde cic
countoeairs and iWhdkabdeeszlietn®u dfi nahe step i n dec
di phenyl i odone @®@7s aNIFtAH, WIHES RPRA (1B Fi @¥r e

The decomposition of diphenyliod®(nScunepseal t s
|
@i — @'* @ + x© X=TFA, Br, Cl

X |
@ . @ X=TfO, TsO, NO4
© @ +PF5 X PF6

Schebnd®r opdpsae hway of ndiiupnh esnaylltiso ddoec ompos
I't is clear that the diphenyliodoati eimolh enx af

fluorobenzene asndpesnttaadflleu oprhiodsep,hotrtue tri fl at
phenyl geanadirating Phé@SpeandvRh®Ts
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232 DSOGAnal ysis of Diaryliodonium Salts

Thermogravi metric analysis (TGA) is a method
di fefner t e mp®dri 4 tf eromamtniianlg scal ori metry (DSC) is
technique, which measures the difference in

temperature of al!%ample and a reference.
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FigaBeAn pdxamn-TGAS€urves for diphenyliodonium

DSC is often used in combination with TGA to
the endothermic and exothermic sect icounrsv eo f t h

t o ifdernthie process océurring at the transition

The D& C curve sh@wmdiirc aRiegurtencatl,datdm s ubtr a
heat flow is increasing which means stihe whol
temperature is the melting poratm b6@f®i phenyl i
the curve shows the unsubtracted heat flow is
energy. To combine the DSC and TGA, it is cl eec
t her mal decompositignpstaetiedadmpasieti oas mredd

releases energy.
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It has been demonst- affaddt datfdréh®t&mmmani
affect the stability of di ar yrliiohotnh es marsarma
the |l ess stabuee shétdeapapghredoio be, but th
support -TGA spr obvB @netdi taatdq ve i ndicator to id

di aryliodonium salts.

. Measuring Cell

Fi ga@a®e DEGA Meraisng Cel |

Ther mograms were oftlanenmedSiuvilng@anao®srKhermw
600IOn. this instrument, the sample is heated

As the sample undergoes an emdroddeirmad tao an

selected heating rate in theasamml & eimpepladt
same meh,e mass of a sample iIisrmohsusadcdipherdch
i s continuously owetpa begmaveniagamygeanl d&tli |l es
process. I n additionept hwi thlrani ngogdmambenr a
each run. The signal from the STA was used
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x©

X=TFA, Br, Cl, TfO, TsO, NO3 and PFg

SchebmPossi ble depcocpés di pbbenyl i odoni um sa

From theéeatabrhemeswlatts ngwdi aryliodonium salts,
iodine is often broken, which might gener at e
combination of radicals or direcd oaelyi mhrsat i on

reactucaseoaphni |l e generating PhX.

= -“.- i
— s
.g k
] ~— i
S | PF,
g3 — ———— | s TfO
8 ‘ N a—
= Br
= il \'\ \
=] \ \ e cr
14 N,
\.
————————_ T0
\ NQ,
N — TEA
I T T 1] L T
a a0 100 150 200 250 and

Sample Temperature

FigB8B0DeTGA cuves for diaryliodonium s

It was found that the energies required to br
pat hway of diaryliodonwam gealfthsed et auimped sirft t h

i ons.
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| n Fi3gurtehe DSC <curve indi catddphemayt! i ohe nimu
trifluoXt®waatruamtde 170 al tthhbbpewgRA GA curve i ndicat

decomposition before this at around 155

The D&B curves suggested other diphemg$| (8doni
CF,TsOandszSNOwoul d also undergo thermalegde ®PFEmp o :
(187 an8 (1H®W@EOrable 8). To analysis thenSGAtherv

shapes of TGA curves were different, thus the

Tablle Decomposition ndemepeagathure and bo

Group 1 2 3

XS TFACI |[Br |Tf{(Ts(NQ|PE

Compound number [139¢18118(14(16{18¢§18]

Decomposition st15%19718¢18§14715¢19

temperaturel/

Decomposition fi119723§{22125{(24130¢(28
/
Mel ting point / [16519¢208/17¢18116114:¢

The rahgreompgosi t{36|46|38|70(101141184

Il niti al mass | 0s10(10(10¢(120(55|80 |10

Bond |l ength bet/2. ¢§3.(3.12.¢{2.{2. 73.

and ijodi nel/

aDafaom CCDC.

For the tri flI33orbatetsasewsnfht over)a %Shert t
di phenyl i odonil 6o ulod ydadempad efst amt a bOPweé og h t
and then the sbot b®a & o( V0e&4) g wto ull ads Frecm miploes ec 11 Ve
antdhe ciadnc urltedstas | disar g &t  dcboauwludn be tdhge@degsi nt o
Group 8 §GIrFd®)Brwoul d | ose weiSghiNOhEsSD , wGubdp 2
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| ose weightd migWwtyform the neS% ovompddur dss,e

sdwt han Xarnodu pmi gthhte fforunor obenzene

I n Tabl e 8, the di phneégahveodbrei bmngesy | atae g:
temperature which. whsm mbee TIhAE o et 0 850% wei g|
from 14@ 191 nheésshet her 4 4 bpoy2wWe&i.ghAnd al so,
di phenyl i odlo8mBiumtniltorseetse 80% wei ght fast th
di fferent to thehealBISECAfTr e¢éedel totwas snotbuenou

actually goveusttitaegde2tdoecomposi ti on.

The ST(BA, ST363 and8(1BOOsalts have shemivwedean bo
countoemr and the hypervalent io0odine, and al s
they are wadel gée acrwidbhmery al so have appropr.i
competing side reactions suchcasohBoS8écbaht

andsSlét

a ¢
[ ©
100 TfO t
) 40 100 L 40
] TO _ |
i @ 35 g = 80 L a 5
& ey Eo o
o n ; | 5
2 - [ 32
RN T 142 o
3 8 3 | 2
= B g
z 20 140 = § § ' x
2 £ £ wq 3
g |
0 15 0
10

: ; . . . ;
0 50 100 150 200 250 300 M 50 100 150 200 250 300

Sample Temperature (°C) Sample Temperature ('C)

Fig82eTGA curves for the did4dny¥sd42o0doni um

The ther mal stability of diarghanoduoamrgpurtahsd al
groups, i ntroduchngr anpemed®tubihleetss astyd b loa
supports t he empWhemrali ntobcehe tviaw g v rasg.r4o u p
di phenyl i odlob42 durhet rdiefcloantpeosi ti on t @rmpelrd4abt ur
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To combi ne-TGAheanRSCcomput atrieosnuallt ssi muHet ipo o c
di phenyl i odoniiunc osualdt bdee cdoentpeorsmi ned. The di ph
TFA, Br, -i@inscomintlerdecomposeylt or ddoiw abloiadndngi opdo
t hus t hesi wdilie@A x p & oissntemd s
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decomposition of di plméeényliodonium to

On decompdsi tidimp,hentyl i odoni um tosyl at e WO
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met hyl benzéBW®Wisiu¢chi ohas ea boi(pmagdipotiard GA T Bet
shows t hai5% awe il@Hht!| d(aitsf ibamerdlafp enzene ) ,bbweblbdr b
at this pmoe nhthegtpzheemeysil Isifioanaeed decafnp® alof i on
the diphenyliodoni upnoest o6FBgtieesd@l t was deco

[——] Unsubtracted Weight
Unsubtracted Heat Flow
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Fi g@dlehe combinaiTAGnawmd ®&@putati onal re:

decomposition of diphenyliodonium

The diphenyliodonium nil®w®hiechwohudsd & @kOari Ipihre
(predictedGA ThewBbSEChasBdfotweldiegdh t hsaatsi fb e@ml| W
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i odobevmze neohsotu | idt , b ed mGkE2 W) enmga ima ssloswl yp dlen ki &
nitrat e ¢V appliareat

—— Unsubtracted Weight
Unsubtracted Heat Flow
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Fig&85The combinaTAGnamwmd ©O&@put ati onal resul

decomposition of diphenyliodonium hexaf|

The diphenyliodonium hexafl uorwhpihob phas ea wb ol
boiling tplope ndeddmmosi anidshdreenppeepdaui Beosand

rapiadabdegt BISCA ndi cat es . Tha@ama mpeDsDEl uotsvse aft er 200C
mi ght be the for matbiuan hafel fohou bob b & Mga peea tnegr i a

98



TGA cdoescthalNge gkr e

—J Unsubtracted Weight
Unsubtracted Heat Flow
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191

Fi g@b6lehe combi naTGa@mdofcobPpateastuiladmsalf or t h

decomposition of a&itphesmylti odoni um

In a simildaphmayheodooai um hexafl uorophosphe
fosan | ower Dbpriddpimagptbmpbheéyy | 19 wvhif thtleas a boil
175(predict ed)o.r Tlehheec u e & ®£to meteemg &€ hies dec o,mp s s |
t he phenrfylr mareigfasarteaeser gy .

According toi bh®86&dwAhdesna htd s c o mpatt wdhyeo t ehle r m:
stabi bbbogi pshieinodonihuam deleteadih e presehter et
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countommsultt 6fdaeneamp @3 iofcielahd sg gsd htatt etrtme d mel t i ng

and

atr

point 6 i sT hneinstlceaaddoanm goefl ercitcrho mrioicritghaer y | i odoni um
caustehse decomposettdroonp ,t etnpuesrianguardi aogs h@wloah i um
preferentialllyower ctasmp enda wautecuatthpeod duct s
ot leercomposition product s.
[::ﬁf OMe
AR ;
TFA, | ,TFA Me
/U‘
MeTFA” | TFA
L0
MeO Me
169
—— Unsubtracted Weight
Unsubtracted Heat Flow
100 4 70 °C-100 °C - 35
1= 80! —
< 2
3\: 80 >
_-5) 28 I
o ®
= g -
8 20 5
< 3
© (8]
£ o
S 40 -15 5
[©}] =}
5 2
e 45 =
20 185 °C-198 °C
T T T T T T T T 5
0 50 100 150 200 250 300
Sample Temperature ("C)
Fgurdd DBGA curdephépyliodonium copper tetr
169

The dbhipsh(enyl i odoni um)

DS GA

anal ysis.

The
100

coppel6Waest raltsra fil uwe sotaicge

DSCeagy vehasmhgpes

tmet lei

fr e



the decomposition, swwhartbdwasomuohl yower tha

sal ts.

Tabl&AGA dat aTFArdeCcuomposi tion from ar

CompounHydrol ysi siDecomposi|Second
Temperatur|Temper/atu{Decompos

Temper at

Cu(«LPQ)609 133 268
wt h20H |[ GUGEOQ) OH)[ Cu 4CARRGu d[ Cu O]

According to a study of coppaent hlel )d etcroimfplo s c
proodssoppgeémn@lrio)dclediadeeco mposi t iaose minteatghyo <
obserkvVieddf ewhi ch suggestasrnitobe¢e | gneugy tohamege

of coppenrobeaetempk ex.

Thdigsom 70 , ttchel0GAtchtatieecoppes CcCIdmplcex nlt @3
i on athdtathd sdi ar y lail ssdosdmeitcuonmpscaslitar oandt h23 cop
compl ex | ost af@tnhamd Taync@ EFEOQCu O] , at at er
aroawsa8 and 291 , -ioms waest twstcounter
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24Nucl eophilic Substitution of Diaryliodonium

As di scubisretdr oidnuct i on, di ar y | s whdsothroantmevsa al D 8 s
nucl eophi |l iar yd whts tant urteeveecwenrosa nt leel upuadlugt sar e
di fficult to separat e,onstehluesctfiivg uryi nogf s oduita r ty h ¢

Shstitutision rmpotiamt.

Dissociative pathway

Nu
AGTJ T’ Ar1—Nu
|
Ar? 5
X Ar<l

|
1— Ar1—| 200 201
Ar I ﬁ»

2
Ar X@
192  Ligand 194 19 pseudorotation
exchange
N
q Ar?-Nu
Associative pathway Ar |
C)
X Nu X 197 198
1 | 162 |
Ar— Ar1—I—Nu
Ar? Ar?
192 195

Schebhm&eneral schemeé eophitd hef sdiibasrty ltiudd @omi um

For nucl eophilic subsmtittuyutitdmeo e §paditidavtapysi od oni
di ssoci at i \ daepsad dhiwaatyiFatnhdip astshowcai ya.t ti hce u g dotenlt wa y ,

| eaves tihneuxctl e dP@Bd beh as nit rfogueort,0 Weewgemeand
ceatodine,l9t6omd mmunihaed *odinati ve pat hwasyhet he nt

ceatodine fimtser mdbifdmawie g by -tdre Icoant®d to fo

Compolud@mn heasiincyemv @O®Ypseudor ot abiyowmucilceophi |
attarthe ar omahtiircehl wtiahsep d o amalneg ener at esl tt hies t ar ¢
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clear t hiant evihrmd @,i6 dttebeb sitspt ad u oh 1W & livdhedorie si t
199 the substitueD&huphweodticol wolil dsbaedor ot af

toontrol the selectivity.

241 N-Aryl ation of Diaryliodonium Salts

Ther e ast edmatshyei nsfeol ect i vi ty ionf N-dhregtkiyolni ordeoancit
angdsually t heemratdiucctofandle suinwant eai thineoideu c t
i sol aft itome camployusnidss of t hélPL€a olm 0 & eniit x tod r «
ti me requiore dP LaC haen dc aGdCly bees aneei coenscsoaurl ydt ah e a d
errofFor exampl ebenwe nfeouvamdd tfHaitor obenzene w
wavelength was 230 nm, thus thwavelacgndgtom isr

And the concentrtatamnOsh®2 | dolb/eL ] ower

4-Fl uoroaniline was chosen asrdgpieduecdc| eaanmhiuln
product was 'HeNMRmMi NME ibya midnr atphiids ocpadied mps |
signal s, covers a wi del oowse ntilcoaskeol syp oriahldabt eendg
di stinguished and thus provides the best me

bet wehdee si red pmnglduet natsidve product

TFA© F !
®
OO0 2= 0 -0
_ CsF | .\
DMF, 90 °C,
1h
139 102 36
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TFA (-74.8ppm)

Fluorobenzene 2-Fluorotoluene
(-114.6 ppm) (-119.2 ppm)
-

TFA|

(-74.8 PPM)

2-Fluorotoluene
(-119.2 ppm)
Fluorobenzene

(-114.6 ppm) \\

|

FiggsBenExamplfe MNBBectofumMEtaé Fluorination

Unfortuhd&t &NIMR, st i | |

woulh awe paetr wthe (bas-él@psem pwhikodonour se t

observat

oOobserwvwed

he

Re

hsaisg,dalm®e tt iame D naf ttdire Fouri

ma i

i onal e87yArd (asfhtoevmo ti me d-p paug eeambeape ak:

makbCctrums

The reactiamen aladiwl eaditdlidgnt egnawof t he wilalnor i ne |
i nternal stanflAudrotol ubhe wasesePected as th
its stability, no reacti 6fh NWMR hsidh@aaplym)(i o doni t

separate

-1 1 4p. p6ms

The NMR

ftreodm @tr wed us X @e ¢ | npgr andhtr Adtr B a(p ppnaald D FA

fl uop el ldn zp8)Ir e

p e BNeasr ydfat i on

stdu & sfdr @ m p e r idnaef nitadIR e
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Tabl3 THReNMR pdakylafti omnpD&€Muct s

H 202R =H
203 R = 4-OMe
R©/ \QF 204 R = 2-Me
205 R = 2-Me,4-OMe

206 R = 2-n-Butyl, 4-OMe
207 R = 2,6-Me,, 4-OMe

Compound R 1# NMR/ ppm
202 H -124. 6
203 4-OMe -126. 7
204 2-Me -125. 7
205 2-Me ,-OMe -128. 3
206 2-n-But y-OMe 4 -128. 8
207 2 -Me, -OAMe -130. 1

24.1.1Me t-rleNeAr y | at i on

It has been demonstithtaed dbyar@dmmo Inlp s empd n Wdla
using diaryl i odoHriruene scalntdsi tu nodnesr. cTohpep ereact
130for r2edsunl agaodg yiirel d of t hei te sviasreehaogteidant
s el e omaisv idteytbeye Imé atedo it ir © |

Hence, we examined the selectwhidctyweawot di f f
el ectamalnisd eri ¢ contr olectto vdee toehrendt@&mey Imatteadmo
ani@GHLl-met hyl pBW8mEk A5 hi(s§RnButdalni (398 and 2, 6

di med-aryil@Phenyl i odonium trifluoroacetates
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TFA ©) Me TFA @ n-Bu TFA S

Bege ﬁj@ Weas

158
Me TFAO Me TFA®
)
fj@ ALC
159
FigB88lehei fferent di aswybsbddainhiesneuucsl eetotpshi | i ¢

substitution

Tabl4Metfad H-aryl ati on

TFA@
U oZo0, QO
DMF, 24h

141 R = 4-OMe 208 202 203 R = 4-OMe
143 R = 2-Me 204 R = 2-Me
157 R = 2-Me,4-OMe 205 R = 2-Me,4-OMe
158 R = 2-n-Butyl, 4-OMe 206 R = 2-n-Butyl, 4-OMe
159 R = 2,6-Me,, 4-OMe 207 R = 2,6-Me,, 4-OMe

Ent R Rat?iz® 220 Yi &l ¢ Yi &l

207 (combi (202

1 4-OMe 2.7 1 16 % 12 %

2 2-Me 2.3 : 1 65 % 45 %

3 2-Me ,-OMe 4.1 : 1 61% 49 %

4 2-n-But yOMe 6.0 : 1 86 % 72 %

5 2 -Me, -OMe 28 1 86 % 84 %

8Yji el d and hreataivoe rvaegree vaanaad < ud f&t reabRbtyi on s
Standard readtiaoly | csoadldtn i (uGmAS :uromrod anl igne (0. 5 |
fluorotoluéeneéee( @abvemipaldd asrsd(l Ov.e6d andhMMIMFuU b e
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Usual |l y-frHBamel at i n trheea cmhordadf ied ieecritr omi ng i s
nucl eephb generatsdotwla blfhbbodhctst eAs ¢ and el
ariemportant-f rkaet nleame 6 ala nFdr oBmm-aBnnytsryyi nr ess u lgth t
bet tleercts ev iknteyt htyH gprh ey | , -rtihceh nleidney gqilreencvti d@n me
the desir eidn ptrivedlued d audy | iloddBeanitihmss aletact i or
steric hindrance, t hien pphreefiyelw esthi€cmsg swealse cttriawmis
overruled by si gri fionrct#phods | ¢l it @rnivo tdhflofeehcetaan t h e
nucl eopmasg éch as fl uori deteafofdecdahlior iddiear ytlh

seems liews ténf faemcdtl i ne. When the steric and

sel ot immais | mprdavweed-dhrydsg |l 2 r@sul ted in the be
diaryliodonium saldfs dvatssipdrho dpurcotvao £dredt @i %

product i n t h.e Trheea cdti eorni cmiihatmuad neacbiodg) e sh i O Nk
was mor e efwheamnli y eZphobsaint i on, thh en dmta@mex elset tetre

selectivity.

But i n ltihtee Tdibdarey | i codndmegil uenertsraohat st wtinlggh cont r ol
(Ent)pyovided | avwaynidlpr ddi d&npr coducotnsbyinmel ds
and iEhstndpr ovi ded goodlognteg disl, l@@tiyicad dy

Unf ortunately, edwd utreftriddeelyiigpit attstrimp Nl gener
byroduct whbinchohta dNMR1 B ,hpweveverwe not abl
i dent ibfyr achucto r ed-pcedudhte odriyd decrease t he

coppaetadN-gsy |l was ochewas!| o pe ¢plroveere dtise.mmpger at ur e s
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24.12Cop pCatt aeldy-Ary | at i on

I n order to fi ndsfotrhceotphpee rle abaitr yd carkedaigthiivoen
investdil §aeednonsoaht dr ardil fi fombrqgapidu ra | yyssdtltsse nt s,

temperatureacdaids it hlesas ea ofase.

2413ThEef f ec&d| wd N-Ar yInat i on

The solvents DCM, DMF and MeCN were chosen, a
posaand have been usediwirddliyodaosni sSmMxvsant $ efearct
copper catalysts dve€rudalm@dugqsidn wehailahs .i ncl u

Tablxoppcat aeMa yl ati on in DCM

Me TFAC
Beasher- &
rt. DCM©/ \©\F MeO \©\
NH,

159 208 202 207
Entry [ Cu] Ratt 0:2 07 Yi é(2d)2
1 Cu( QTf ) 1 0 2%

2 CudF 1 0 2 %
3 Cu( OAc) 1 0 1 %
4 CuCl 1 0 1 &%
5 Cul 1 0 7 %
6 Cu( T2FA) 1 0 3%

8Yji el d and hreataivoe rvaegree vaanaad < ud f&t réabRbtyi on s
Standard readtiaocy!|l coqdniSuorisalpty odnl i 2e (0. 5

fluorotoluene (0.5 nmn@@moint Ex£@RdI1. 6t anmadadr) d)wer
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di ssoboéeg®ntt andNMRiIi hube

Il hbhe reaction using DCM as the sol vieiabl et
15AI1 1 the cwsppeducad abpgpsed sel eartti wintlayy si@u |t

generated a good yield of the desired produ

Al l t he mergasnalctad opr oyduvecledd i n t his reaction
anado p(plelr) acetate were soluble in DCM and tt
oo hers were heterogeneous. WhNeanr yu saitnigoinb G M a:

appeasosmehat the hetseseemedebasbeemotegeffer

Cul) .

The reaction in PCMcevmildd pe mwhiiildteii an sui t ab
thermally sensitioffhaml ows pdada hdmnedpveepnatu e s i |

removed.
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TablGoppcat geldy-ar yl ati on i n DMF

Me TFA

ﬁi@ @O fi@
50°C F MeO
H, DMF
1h
159 208 202 207
Entry [ Cu] Rat2R 60:20 7 Yi e2d)2
1 Cu( QTf ) 1 : 0 32%
2 CuF 1 : 0 87 %
3 Cu( CGAc) 40 = 1 39 %
4 CuCl 24 . 1 53 %
5 Cul 1 : 0 51%
6 Cu( T2FA) 1 : 0 44 %

dYi el d and hreataivoe rvaegree vaarnaad s ud f&t ré\dMaRbtyi on s
Standard r eadt idooydlocna nudm tsiaolrtd :f ®@r. da nmmong , ( 4. 5 |
fluorotol ueinret e(rOn.ad mmoalndar d).CQ[( Luld HRO®I% mweern
di ssoDM&dO .ién anN MRi hube

When the reaction used DMF as the sopypyent cand
provided reasonable yields, t he Cul tshtaitl | pr
obserme®CM. Homogenous reacti onge weaonies suti | | r
better t heo( @Rafn)dCMOAcl) | pr<atWipod edl uawtnf ortunat el
Cu( OGAn@ludcli d not give good selectivity with so
det ecte ANMR. Whvweas CausFetlhe ncdthal wstaciti on, the
87% a | ittl e ibn tDtrMgd)dr mubhbnhCxgmeD(CGVh®N CuF
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Tabl & oppat seldy-Ar yl ati on i n MeCN

e TFA
\@ K2c03 /@:
=lsnsRNsaoE
NH, MeCN
1h
128 177 171 176
Entry [ Cu] Rat?tlL 61 : Yi é( 861
1 Cu( QTf) 1 : 0 1 %
2 CudF 0 1 5%
3 Cu( OAc) 3.4 : 1%
4 CuCl 1 1. ¢ 7%
5 Cul 1 0 0 %7
6 Cu( T:FA) 1 0 6

%Y¥i el d and rati 8 weMR <cal cul ated by
Standard reaction condimmiod #d:uddioamyli ined q roi.
fluorotoluene (0.5 mmol mon eXXRdILKSt annmebdr) d)v
di ssolved in M@O®R (0O0b6& mL) in

I n acetonitrile, these six coppCuFar@Gu @ll yst
provided the rever becsaeéelbeekd awna toegrsavhdL loFa | chi g h
al seact with diaryliodonium salCug¢ OAlo)dt matt
provide a good selectivityowelrhet hyainelidns DMF
except 2CulTmMFA) si theaea daowzenp et s cwaitl al yesats i |y
di f fer erets mccoenipodineoxt t hkee otareeln asbdhéev et sati ve r

pat hwagyi vtihnugs a di fferent outcome.
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2414T hEfdctBacfeN-Arny | at i on

DMFas theprsoVyivikend a good yi el c eoCGutha hd
base cduwlfd tuapascaed/u cstl da r ange of

Tabl8 op pceart aINyarsyeldat i on

Me TFA

psothet

such additives

with different

Neaoel © . L 000,

159 208 202 207
Ent Base Rat?i o Temper iTi m Yi el
202 0:7
1 N/ A 1 r.t. 18 6 0%
2 K2C Q 1 r.t. 18 40 %
3 E 4N N/ A r.t. 18 0 %
4 Pyr.i N/ A r.t. 18 0 %
5 N/ A 1 50 1 h 30%
6 K2C Q@ 1 50 1 h 87 %
7 E iN 1 50 1 h 18%
8 Pyri 1 50 1 h 16 %

8%Yji el d and rati 8 weMR <cal cul ated by

b

-

C

Standard reaction conditi odfd:uodioamyliinedqri.wbm |

fluorotoluene (0.5 mMmOo20% nmelr halandt ®bmadar d)1,. O

di ssolved inadiNWMR (OQb€e mL) in

Wh ecar r iaetd roouotm t emper atur e,

wi ti QK hi s dropped to 40 %, meiam &v& § | eohfa ntghaeloi c

t

he rpaothinadn wi t h

product . l ncreasing the teaperanhuwet howbO0base
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wi bhB® % prbeeducgt (frooome dt e mp e pCa@purroev | 6d8%) .t hke b
(87%), while the organic base only generate
mi ght phbeyplune @ucit! wdrsqdpheldfF ) MMRD®Ond ppm in

It was fuoudiele t hameswad d ritdhddt iadgry | i oddrdiuwomosaal t
20Basasily bebcddwuertophetny! ) di az!@NMR, antea
yield was h89% after 24

Il summar v p pdediteadeég r yl at i2GQp wo ¥ ihd &d ets luddti bde sntad t
pr odtuhceep byducftl wbarsadpthenyén)i cdsibaazmean ea,s aaprggr n dit n

sul tfoorl ¢ hi s reaction.
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2415ThEf f e CoupndoenrsN-Arny | at i on

As the different |l i glhade b @e rmhifs hegcwenhatthoerciad m s
propes TFA saltgcaitrmltghetdcompearsual boyompparvad et dhi
t hTef O saltswaBhtabe edFAt P& aR ichi sappe@aapbpgewhen
catal ys@uidCauy Al sOCandufwasdded t o howetshed ut i on
TfO péfakNMRndot change. It is still umbhiesar why
suggedhntad davehdedne d cOdpypmdr pcataeat TFATefad tesa ya nsd

present dbefferent resul't

To monitor #HHaeorephttingn, (phenyl(dQdpD@ddntuomftat €
A5webeoshntsshd€s il QWhp chadvbBenclhrheadyse t he signal
peak i wviesl @akHhyeyNMR. Dud utoioni lhd eido o ryilum sal t s,
reaction could éBmsNWMR; palslscodhi geaurmadd dbyoe moni t o
i n ttwhoe p @9 stidlubpea bted mo nA (2 @ n&d)a nRI(2 1aDn3AP( Tabl e

19).

When CiuheQMWwfa)s added to -f heorsodntithithiome YHnhddoni urt
trifl udrsdatefleleuactreo p hetfy NMRe a k a Flgerd 7f5r-1g0@m 8t70

ppm which was the same as the diar yClui(dQdidni um t
was added, the diaryliodonium trifluoroacetat

diaryliodeonsalm .trifl at
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Tabl®ields of di fferent Nargéamads onn cop
X0
® H H
F F DMF F 202 F 210 F
150 X=TFA 208 /©/' ©/ '
151 X=TfO + +
F 211 36
A B
Yi edy(coombi ne 202 ¢ Rat
0.5 1 h 1.5 2 h3 h 4 h 202:
TFAr . t. O3 t5.69%97.3%911% 12%14% 15% 1.5
sal 8.0911% 1% 14%17% 21% 1.5
(11
6 OC 71% 74% 81% 79%75% 1.5
60C with65% 86% 94% 95% 95 % 1.5
K2C Q
TfCr.t. O3d@t0.0%90.0290.090.51.191. 8¢ 1.5
sal 0.090.090.090.6 1.491.9¢ 1.5
(12
6 OC 14% 24% 32% 34%38% 42% 1.5
60 °C Wi22% 34% 52% 44%55% 63 % 1.5
K2oC Q
8%Y¥i el d and rati 8 weMR <cal cul ated by

Standard

fluorot ol

reaction

uene (0.5

conditi oAd:uodioamyli ined o roi. |
mme(l20t ¢r-B8&M1 K0 amoatl §) o

base

wer e

di ssol veeWdMR nt DV

(0.6 mL) in

From!#®t heMR,l udor odi phGanydf b4mb n e i e2 bibeemez&edi@n t

t he same

product

avmo it sugegreest sd desshedec wit omse

raomidlwatswdied al |
115
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ions only effect the reactdomenssr.ate and not t
= TFAsalts
25 ® TFA salts with K,CO,
| A TfO salts
v TfO salts with K,.CO,
L]
20 4 ki
_—
7 n
15 - - o
ES ./. e
8 - « —
) ..
= 10+ / ////
/-/ d '
s
5 // /
1/
,:/
’ 2__4.———"—_'-’#1::=7f_$-___7 _——N
0 + R | | I
0 J ! ; 4

FigdbOGQopper

The curves

As t hed &Ehgwrwhen
a

under

echrd rayt ly @ tr io ol (n@c2t

we roe bfyi tOtre dy i wiPtr o

gekiae |l d aohli eavastad at hfiass b BTef Or astad t s .

angiawi@) h atti me om

temperature

8 .

t h eatroecanc tti eomphdwsfasst salefga val way s

Whas t he

BAT® ndEtthiearwt | wasIrawer .
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m  TFA salts
100 ® TFA salts with K2C03
e @
- . A TfO salts
/ v TfO salts with K2C03
|

Yield %

0+ T T T T

0 1 2 3 4
Hours/h

Figdd@Gopper ecdidrajf lystr iod(zx2 awdeR dOpatt h6Ot i me

The cutrtwviebl aséees éli ®sw@od wvaintdh t he curves of t

were fhdtedd@i’t 6QF by OriginPro 8

Howe,vewhlea t e mpaessraatsedegthe @0t come was revers
us iKkKn@Qgenendgstewf ctohnebipmedandt wi t hin THe hdhA LB&HIY

gavd agsrteacti on rate and hi ghuenrdeprr oadlulc tc oyn deil t

I n summary, diaryliodonium trifluoroact¢etaat €
faster rtehaacnt itohne rthreief It ahtek acdebal€i€B,0o nWhe pr oduct
incedas 95% ,avsheb6@as at room t empedreacteudrdese t h e
productMopnpi eddi ng sthloeve d ehdedretaeitemn dse r wahcetni otnh e

reaction was conducted in the presence of a
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2416Thgel ect iCoppGartéldy-ar yl at i on

Taba20opper ecrdray lyast i on

TFA© F
| @ Cul H
0O Sy L L
R DCM rt R F
NH,
141 R = 4-OMe 208 202 203 R = 4-OMe
143 R = 2-Me 204 R = 2-Me
157 R = 2-Me,4-OMe 205 R = 2-Me,4-OMe
158 R = 2-n-Butyl, 4-OMe 206 R = 2-n-Butyl, 4-OMe
159 R = 2,6-Me,, 4-OMe 207 R = 2,6-Me,, 4-OMe
Entr R Rata0:2 0-30 Yi &1l d Yi &l d
(combi r(20)2
1 4-OMe 1. 7 38% 24 %
2 2-Me 3.7 72 % 56 %
3 2-Me ,-OMe 6.9 6 3% 55 %
4 2n-But y-OMe 9. 3 82 % 74 %
5 2 -Me, -OMe 1 0 72 % 72 %

dYi el d and hreataivoe rvaegree vaaradad s ud f&t ré\dMaRbtyi on s
Standard reaction conditiofFd:uodioamyliineddri.wm i
fluoroth!| menmé (Ot ernal stand@BdXL, OCmmo | 20 %We m
di ssol ved i n aDNCMWR (tOubbe mL) i n

As previownmst yatdeedm t N-ar ysled smosrnt Wyt ydeboér mi ned
el ectronic nature of theigedlevanevigdempswhamd
reaction i s -faoereducTtoe dd emectrarii ne t he effNect of
arylation when the reaction was conducted 1in

substituent multitedorsi wmh < dleti dvelsdti gatt e dwer e a
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As TaGlhe ws, the selectivity wase masctdbiys inf
hindered arene was preferentially transferrt

| egrsomcewhen the reaction was conducted in t

Compari sodaondl EBmtdrecataeadppdidsh omet,katronic c
walsess effective than sitean3t wbehrbhedbdsteoe
was the same in the reaction, -pamirl irnegprmaealfte
the eftechrohng, in other worado seeheacttrnonito .
Enitedand -2Amét hyl sulvsdliebo uéei eheproahisngamrc e
Butgyubst,itimnernthifsl uroeraocatniiolni nde |persest asttbeyrtid e ma a c

arene
Compari dgi Ehtotyhers, the product yield al so
t hamsei asnmehtéarlId-2ar y|l mé¢ a dthiaotn di aryl i odon-f uenh s a |

rispg ovi ccegyd edfdwdesi red product

Howeveseltecet Nar y lyatoifon wiatshadddrendgedpper cat

resuddtiing ofantiet peodonwant ed pr2olduct are sh
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Tabad el ecti viftrye eo fa nnde tcaoNpapreyrl actaitoanl y st

Entr R Rat i7flo 72-176 Rat i7b 72-17b
(with [ Cul]

1 4-OMe 2.7 1 1.7 1
2 2-Me 2.3 1 3.7 1
3 2-Me ,-OMe 4. 1:1 6.9 1
4 2n-But y-OMe . 6. 0:1 9. 3 1
5 2 -Me, -OMe 28:1 1 0
Addi tiaocoappmdr catal yst i mprfooredl;, v heit s @ hec teil wict

deficiawastrihgtrandgfherdfadtst Dantpigronvi di ng ster
hi ndranbenl yngrr dddewsepdr oduct .

The s ggtelsats when wi ke ari eeadcatoigdonpwier hcat awpst, the
pri manfil sbegncsadri ¢ hi ndrraoma ewasdinttlielotdgvhitdlee e xt e
of thewaalalsas sdd rhna¢entiamlee reaction. It is stildl

| owleorr Ewittrizgdalerd copper catalyst.
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Tabad2&d he summappy@améldy-Ar yl ati on

Me TFA®
e ' H Me H
' c N N
@ A OR O LG
Base F MeO Me F
159 208 202 207

Ent Sol veBase [ Cu] Temper iRat?i o Yi &l
20:207 (202

1 Me CN K2Q Cu(QT 50 1 0 1%
2 Me CN K€Q CuF 50 0 1 5%

3 Me CN K€Q Cu(OCA S50 3.4 :: 1%
4 MeCN KxCQ CucCl 50 1 1. 7%

5 Me CN K€Q Cul 50 1 0 0 %
6 Me CN KxXCQ Cu(T2F 50 1 0 6
7 DMF K2C Q Cu(QT 50 1 0 3%
8 DMF K:CQ CudF 50 10 8 %o
9 DMF K:2CQ Cu(OAS50 40 : 13%
10 DMF K2C Q CuCl 50 24 15 %
11 DMF K:xCQ Cul 50 1: 0 5 %
12 DMF K2C Q Cu( T2F 50 1 0 4%
13 DCM KXQ@ Cu(QTr.t. 1 0 2%

14 DCM K2C Q CuF r.t. 1 0 2%
15 DCM K2C Q Cu(OA T . t. 1 0 18%
16 DCM K:xCQ@ CucCl r.t. 1 0 1@
17 DCM K2C Q Cul r.t. 1 0O 7%
18 DCM K:2CQ@ Cu( T2Fr . t. 1 0: 3%

19 DMF N/ A CuzF r.t. (.1 0O 6%
20 DMF K:CQ CudF r.t. (.1 0 4
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21 DMF E iN CudF r.t. (.1 0 0%
22 DMF Pyri cCudF r.th) (.1 0 0%
23 DMF N/ A CudF 50 1 0 3
24 DMF E iN CudF 50 1 0 1%
25 DMF Pyri cCudF 50 1 0 1
26 DCM N/ A Cu( ToFr.t. 1 0 36
27 Me CN N/ A Cu( TF 50 1 0 5%
28 DMF N/ A Cu(TzF 50 1 0 4%

%Yi el d and rati 8 weMR <cal cul ated by
St andar dc orneda dtiiomrs : di aryl 4bdooraoamamnkiah¢e¢ (0.5
fluorotoluene (0.5 mmol inteXx@®FI1. 6t anmabd r) d )wer

di ssolved in adNMRentubeO. 6 mL) i n

Il n summary, it waN-amryloataicdiham wahasntobaeuctbad
seliewantayyroscloynt rboyl ltekde el ectronic nature of th
facsabso i mproved the selectivity, whereas whe

of a copper cctatvaltyystwa st hneo sstellyeri1i of faenoed @yt

el ectronic control was stil!/l evident but to a
The bestsf oohMdiryl aeaoteisonDMF as the solvent, c
as thewcahabyshesmsadtuen fadar 510 h . Me ainavin i i @, DCHN e

pr ogmidled ceowhdiicthi oins suitable $or thermal sensi
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242 O-Aryl ati on

of

Diaryliodonium Salts

Si mitlt &aNea rtyol att wedbh uor ophenol Oarayl atsiean asud¢heo

aabgt

met hod

Tab23 heF NMR

rteoa cntoinoint oyri etlhdes

o0,

and

212R=H

213 R = 4-OMe

214 R = 2-Me

215 R = 2-Me,4-OMe

216 R = 2-n-Butyl, 4-OMe
217 R = 2,6-Me,, 4-OMe

t he

s el

p@aks lafti om MegrCANduct s

ect i

Compound R 1# NMR/ ppm
212 H -120. 8
213 4-OMe -12.1
214 2-Me -122. 2
215 2-Me ,-OMe -123. 2
216 2-n-But y-OMe 4 -123. 3
217 2 -Nbe, -OMe -124. 3

24.21Me t-rle@Ar yl at i on

Ini t,j adamg N-arkyel atthheon reacti on we chose five

substr aftleuoarnodp h4e n ol

KoCQa s

as tehe emwd li emovehsitweed, dnt &

base in MeCN.
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Tabd Met-fal ®@ar yl ati on

TFA© F
1@ K,COs 0 0
SAPRSES ORISR
R MeCN F R F
OH 50 °C
5h
141 R = 4-OMe 218 212 213 R = 4-OMe
143 R = 2-Me 214 R = 2-Me
157 R = 2-Me,4-OMe 215 R = 2-Me,4-OMe
158 R = 2-n-Butyl, 4-OMe 216 R = 2-n-Butyl, 4-OMe
159 R = 2,6-Me,, 4-OMe 217 R = 2,6-Me,, 4-OMe
Entr Ar Ratik 4 2 Yi &l d Yi &l d
218317 (combi 212
1 4-OMe 24 96 % 93 %
2 2-Me 1 98 % 32%
3 2-Me ,-OMe 16 99 % 95 %
4 2-n-But y-l , 29 98 % 96 %
OMe
5 2 -Me, -OMe 5 99 % 79 %

dYi el d and hreataivoe rvaegree vaanaad < ud f&t réabRbtyi on s
Standard reaction condi t i odilsu o rdoipahreynloilc d(oOn.i5u mm
fluorotoluene (0.5 matod@( 1li.mMt enmmmoal |) swearned adrids)s oal n
(0.6 andNMRiIi hube

These five differendlgldodryl ebdsnbifFmaNsvaRb & 6l njy @ 0
Entty whdre dddanyuindtseaddt edf | wmiotrtop#henol |, t he n
preferred to r aaedti cwiethlte r tebinad géylhec tpr @ er ence we
for the el ecitdwe i wo edefldfSedoitleink-ar ¥ h & hoerot-ahfof e c t

i @ardytwassor e eflPieti ve.

From Bmankmi édg éhet hyl substitution did change th
t hoer tehfof ect st i | | i nd | tuke-ahiicectzlh ¥ Ih es u besatcitti wtni,om np r
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prono wmdtehfdf e ct t-manhylnl yul@sti tuti on. Howe v
substituent was 1 nt #)o,duntoerde ionft ot hteh ed ersiinrge d( E
that mightnéacaesb&8(ihnertlhie st r uclantoer ec ha pkted

exi stmdmoméeéireic form in the reaction which ¢

To comparnd&8t gnttrhieesel ectroni c ef freogltef pr2ayadr
due tohhraehbect , the nucleophile reacted witdt
i ntr odbdementdghoxy g r3o,u mtrltdafoft @ oyt t @ &leyn begleerct r oni
effect. Jthh st swhyegre stthe r e acetei ocno mielsi s et | M¢

primarily influenced by electronic control

Fotr hnee t-farl®ar yl ati on reaction usinglld®ndddyl i oc
both exgbobctsediety dmadr ¢ Ot3lddafm deheipreod uct , w h
suggd hme tfarl@ar yl ati on r eqaadd eddmppa rosed-fdteede
N-arylmeaosnhi bhowever or tebfef e@a r 4 hna b me lusn®d ndo t

pr ovaigdoeo d s ed sditidhairtyy ma ¢ & ostrui gognatghtat t he i st er i

more I mpNatwhatifom

For N-at Wl at Oanylaatdi on reaction, ithHfd ueywkcedt

el ecdtcomth r ol

2422Copper e€dAraylyast i on

As diaryliodonidemesast setaeadteses fagllirlapra citni on
the presence of a copper catalyst, it was v
case DOarytheion reactionff éArsemt rdeisaurl yl,i otdhoe

reacteil wot bpA£RQainCaiinnd Me CN.
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Taba2xopper

TFA® F Cul

ecdxd rayf lyast i on

| K,COs o) o)
SRR AGEISRD!
R MeCN F R F

OH 50 °C
5h
141 R = 4-OMe 218 212 213 R = 4-OMe
143 R = 2-Me 214 R = 2-Me
157 R = 2-Me,4-OMe 215 R = 2-Me,4-OMe
158 R = 2-n-Butyl, 4-OMe 216 R = 2-n-Butyl, 4-OMe
159 R = 2,6-Me,, 4-OMe 217 R = 2,6-Me,, 4-OMe
Ent Ar Ratti 812:; Yi &l d Yi &1l «
2 1-831)7 (combit (212
1 4-OMe 2.6 5. 4% 4 %
2 2-Me 2 4 . 5 % 3%
3 2-Me ,-OMe 5.8 9. 3% 7. 929
4 2-n-But y-1 , 7.3 5. 4% 4. 8¢9
OMe
5 2 -Me, -OMe 1 4 % 4 %

dYi el d and hreataivoe rvaegree vaanaad < ud f&t réabRbtyi on s

Standar dc ornaedda adtiionrs :

fluorotd®5l menoé (Ot ernal

di ssolved i n MdOUR

As Tabhewthe rewebbéednl pwelwds h

di aryl i-bdooi apgphesadk (©@. 5 n

(abe mL)

n

From t he r2alt2inallitBédlt ive earh wiwwmah e n

a

stand@B@d)YXL, OCmmo( 20 %e m

only about 5% o

copvaesis edat al y

i n the,streraicdtheahngrelt er sieh felcu eavhitihepiusge Itidnet i vi t y

Ent2wyasever sed mpheepdr evdoubllitat mence tfamelercondi ti ons

Fromi Bam3l el ect r oniincf | cubennecrecth tpisrpoidhwictths si mi | ar

hi ndrance, oxygen

nucl eophiledestcl enprefagre

rati o JlonmMasEmtorty tatsatg oot metfarde eu ncdoBnrdoint itohees Ent r
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3,4,anh increasi n@angeenadsdtheirs cr eha cntdiron mor e s
Ssubst wsutmoorne effecgulvet iAtbwatairgnursg t2o tthhee s
diaryliodonium B&a@itn ctopepest feawmthdan@y e up such
thndbut yl dgresumotthe hawtheo2eas ubst doasi warten t h
Substiin uteme tnitevd| edonter

Entbpy ovi ded a method to get tthe yiueled pwags ut

be a practical met hod for accessing diaryl e

To compar Bamwyl &t itdhre reaftt poonducthhet vocad v @tste d
reacarnsemi | at htak« dralttilioy hi gheRi @-dratnl €mt ¢ Yab |
2 but N-aorwelratiiopn, (wWhaibdsiens t @ e s @ plpeears,td sotnat vy
control i s niNearrey |iampi dormDea magrl dh diidim®rine ct r o rhiacs c o

a grceariterri butNaoy |l abhamwni n

|l mrder to find osufto@ahegl dteiaco gwltdat yastts o
investdi §Aeednt tTopmémdoatealpes at ur e
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2423ThEf f e&a | wd @-Ar ylnat i on

Taba 6 o p pceart a lOyarsyeldaitn oC M

Me TE:)A F Me
+ —_— +
MeO Me rt. F MeO Me F
o4 DCM
1h
159 218 212 217
Entry [ Cu] Ratt p:2 17 Yi é2d)2
1 Cu( QT f ) 1 : 0 1 %
2 CuF 4.6 : 9%
3 Cu( OAc) 1 : 0 3 %
4 CucCl 15 : 1 2 %
5 Cul 6.8 : 1 &
6 Cu( TFA) 4.8 : 8%

8%Yji el d and rati 8 weMR <cal cul ated by
Stnalard reaction conditionstl domaogphemwmadlen{ @m5se
fluorotoluene (0.5 mmol inteX@I1. 8§t animabd r) d )wer

di ssol ved i n aDNCMWR (tOubbe mL) i n

The rewmad i oarirni eddCbdbouatt t e mpefdaverei fferesnt copp
were teDtaed liar itone (rGahdgiui( Omg.e)ner ated o1y comp
witho@t7? amigghhddecause that in DCMctolhud dh @moge rad |
t hceompl ex wumhsabdtdedn hditelaenrwhti Hreee het er ogeneous
provide complCeaefeendud¢ b setmiViatry,r tati ot sheohoetp p e r
cat adlytshtQw@lmcr eased tRAZnAL W mf drett whEaetiieTF/A )

reuveldtn stahmee r ati o as t hfer eree accotnidoi nt iuonndse.r met al
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Tabd & oppceat alOVAs ggd ati on i

DCM for 10

Entry [ Cu] Ratie b2 17 Yi é@2d)2
1 Cu(QTf) 1 0 73%
2 CudF 10 1 6 6 %
3 Cu( OAc) 1 0 46 %
4 CuCl 28 1 6 8%
5 Cul 7.1 : 53%
6 Cu(TsFA) 5.0 : = 48%
%Y¥i el d and rati 8 weMR <cal cul ated by

Standard

fl uorot ol

di ssol ved

Al | owi

ng

Cu( Qofaye
rati2lamf@l,7 suggesting

uene

t he
73 %

(0.5
in DCM (0.6

yield

mmo |

reacti on

as

mL) i n an

readiiaoyl coddnt uodisabropbebobhm¢éD)
i AnexXBqdI11. 6§t anmabd r) d )v
NMR tube.

t o prtohcee ede aactt iroono ny iteel

t he begta.v eAnadnr ehdesee ch e

heterogeneous catal ys

homogenoudsHoaetvaeliCQus(tasah@iu ( Ofa)odc dmpl et e sel e
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Tabad8 oppceart alOVAs gd ati on i n MeCN
O

Me TF@A F Me
+ —_— +
MeO Me 50 °C F MeO Me F
OH MeCN
1h
159 218 212 217
Entry [ Cu] Rat2d:217 Yi €@2d)2
1 Cu( QT 1 ( 10%
2 CuF 4. 6 51 %
3 Cu( OAC 1 7 %
4 CucCl N/ A N/ A
5 Cul 1 ( 4 %
6 Cu ( ToF £ 1:0 45 %

%Yi el d and rati 8 weMR <cal cul ated by
St andar d ornagd d tiiomnrs : diaryl i-odooti aopmhesmaok (O. D n
fluorotoluene (0.5 mmol intexX@4I11l. 6t anmebd r) d )w,e r

di ssolved in M&EOR uwbe 6 mL) i n

As t he8SsThowse( Qafnldu ( OAxcs) ©OIMe gk no utsprccatiad e sgood

selectivity but t he tyhieelcdosp paerreCiuntwacsh plhoevcesrsand tyh
het erogentaou& ddi asto da nyde spu Polv@nd@udGllindot gener at e a
product at aCufwat hestesbkt saemehdsopmer reatcdli S
t he waastiimb utehre d/ri g e d. Thbheactehuesteg hdo g b ete@wwd dcat al
noftorm the coppeargbmptdenrdwimhsakhesal free pr o
Cumght <coul d di ssbohiveadtni dda Cayroooihdséed veecvte rv,i t y.
Cudan@ucClontained strong nuawlhemiphdgriela ccr ead tolms ( F

t hkei adphi oamhsal tt he reactduentoat ihef ¢ olatmgedatni v

product s
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Tabad23 oppcat geldy-ar yl ati on i n DMF

Me TFAC

Lobzoo .l
- O O, L2,
DMF
1h

159 218 212 217

Entry [ Cu] Ratte o217 Yi é(2d)2

1 Cu( QTf ) 1 : 0 5 %

2 CuzF 1 0 3%

3 Cu( OAc) 1 0 1%

4 CuCl 1: 0 2 %

5 Cul 1 0: 6 %

6 Cu( T2FA) 4.6 1 56 %

%Y¥i el d and rati 8 weMR <cal cul ated by
Standard reaction conditiofidguodiopheghniodbddmi. t
fluorotoluene (0.5 mmol i ntexX@®FI1L. 6t aimabd r) d )v
di $sed i n DMRMNMR 6. unble) i n

When the solvent was DMFxc@ptl T:FAlevigcoeder
sel echhutvittlye yi ehanw&dmosantghCubl ® s B Mito ttho DCM
ande CN, egdthhb@mdindot charegetilea ratio in MeCN
One r easotnhtattiegtptol meg i ty of DMF 1 kde hairg/H @ ro dtom:
salcopper compdedi ssol changhebheraspd vetont sa c a

homogeneous one

I n summarsy,s hiotwn traarty Ilwahteinont hreeact i dm ewas t &1
sel ectivi tiynfilsukepnrcierdaeacd irtorno | st ernifc diclmecter o
reacti om uwhsamttaligp ons IndButgyel eqodghl a(BEMmet ch

stapme free iIinterchaamgcaeotoliehfof heec ta rad nsaot ii on frliuneg
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which is a | iNatrlyé sMhiefofne mentr efacamon was conduc
a copper <catalyst, thenced elcy i e kt yeelmahsosuigehs it ¢
el ectronic contr olNawaysl asttiiolnl, etvhied eynite.l dsn | wekree
cat al yst. wlahse abdedsdtdbO@ao iy d iadirivesm ngy Me CNKES&Q sol ven

as a baderats Hha
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243 Fl uorination of Diaryliodonium Salts

Fluorination of di ar yfloicoudsoerndi vam esaa | tesh phegpg alpe
off radiophaAsmadieatylkiabdoni um salts have tw
react with frtantde, 0 itmpre®vempbe ¢ helrhiec al
reacti on f eNratrhyed tshdenokenr,@ d o ni @ B hceoaul #it tosmads f | uor i
adds heohyper espleentsli bdwhaeg pseudorrcetsantimto i r
t wo dipfofsespiebnites of i odoarene and fl uoroarene

were amantmpart in this research.
The NMR paw&shown in Table 27.

Tabd®BF NMRata for t lrei npaotsisoind lrper DMRICt s
102 R=H

219 R = 2-Me F S
220 R = 4-OMe UF
R

221 R = 2-Me,4-OMe

222 R = 2-n-Butyl, 4-OMe 225

223 R = 2,6-Me,, 4-OMe

224 R = 4-F

226 R = 2,4,6-Me;
Compound R ¥ NMR/ ppm
102 H -113. 8
219 2-Me -118. 5
220 4-OMe -125.0
221 2-Me ,-OMe -129. 6
222 2-n-But y-OMe 4 -130. 8
223 2 -Me, -OMe -133. 7
224 4-F -115. 4
225 2t hi enyl -135. 2
226 24 -\oe -127.5
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243.1Me t-rlee Fl uorinati on

As ment i osneecdtoi A sitthae y | ats eolng c ttihvei t e eohumeeaphi

substitution using di asoynl iedédecniromicalctontmomdt la
The diffiemnmeptantsarmrsdi aorfyltibpedoni umt capbtbeaver e
i mporttamesee 6d&driffefcarsent flsuobDurbhbésoalkReodgemtesi |

atom, caesium fluoasde Wwhsocommbwayg sgledbl asi

Tab3d3 Metfalee fluorination using CsF

@@ @ 54

141 R = 4-OMe 220 R = 4-OMe
142 R = 4-OMe (TfO) 221 R = 2-Me,4-OMe
157 R = 2-Me,4-OMe 222 R = 2-n-Butyl, 4-OMe
158 R = 2-n-Butyl, 4-OMe 223 R = 2,6-Me,, 4-OMe
159 R = 2,6-Me,, 4-OMe 224R = 4-F
150 R = 4-F
Ar Ratil 0022 2-D 2)4 Yi ed(1dG32
1 4-OMe 43 1 25 %
2 4-0Me (Yf O 44 : 1 31%
3 2-n-By -OMe 19 1 95 %
4 2-Me ,-OMe 8 1 24 %
5 2 -Mbe 4-OMe 2. 2 1 11%
6 4-F 1 7 3%

d%Yi el d and rati 8 weMR <cal cul ated by
Standard reaction conditions: di afrlyuloiroodtoonliuuenm e

(0.5 mmol internal standar @Y NMRertewubdi ssol ved i
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Theeact icoar rweesdi mrgpgtDMF as solvent and caesi
reageat heAlrduasctlil @or oatso lamesitmardednwameni t or ed
by NMR. From this Tabl e,watsloelecapaleentttive tiyc o
conthalher i cT ki@emttrrdducoo tshuabnst EhiueBind)r ésul t ed

| oweagl ecti vi thywht wdoe EnDialy gi1.3h @ o hehfof veaca |l s o
pres a@anfel maotriion arddichfoir estudd st i t ulh aod t & Bonrgtehyo
effect tmearmydnlsyubXtitution.

Howeverestuhds avae®-aafge€ati on, when the diaryl ic
substsiucubehmbs t y1 gr &u,p t(HEen tveragd meper toivvesdt winii meiar
structuneybfoddmMiaymma&let monoemasi drvumattihen p
yield was hi dberexpbdae&mgdtyhfelrusori de preferrec
el ecderfoinc i defnltupohrecmgb r2e2. 4
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Tab32Metfadee fl uorkEsN&ti on using

©
TFA E
1@ F
@/ \© Et,NF @/
— - +
R 90 °C DMF R
1h

141 R = 4-OMe 102 220 R = 4-OMe

142 R = 4-OMe (TfO) 221 R = 2-Me,4-OMe

157 R = 2-Me,4-OMe 222 R = 2-n-Butyl, 4-OMe

158 R = 2-n-Butyl, 4-OMe 223 R = 2,6-Me;, 4-OMe

159 R = 2,6-Me,, 4-OMe 224R =4-F

150 R = 4-F

Ar Rat?tLl 02: -2@2a. Yi ed(d9 2
1 4-OMe 1 0 10%
2 4-O0Me GYf O 1 : 0 9. 6%
3 2-n-But y-OMe 4 10 : 1 16 %
4 2-Me ,-OMe 13 1 20 %
5 2 -N6e ,-OMe 3.5 : 1 8. 9%
6 4-F 1 2 7 %
%Y¥i el d and rati 8 weMR <cal cul ated by

Standard reaction conditionssuNFdi(ar. Yl i-mdoin) ,un

fl uornoet o(lOues mmol i nternal standarmMmMR weubee di s s

When the reaction used tetraethyl ammonium f |
dropped and the rat i otshueh etbave epmmwed wotadebde nz bapeg
Il n this 1 e&®2ptricdga@elBnsel eonil yi Y %Thieebkd!l ect i vi
allrdadet s ontsmi t he Tradbd el 288 ,idexcept Entry

To compar e lwiEBd imdmth Ive e h earteiavwatsihoebra e si um f l uor i
was used aise igeo vieha@t nuiinbweaent ed pr odldaeawe vt ddran En
using tetraethyl tamehamiaum ol wagreindewassst ehér oni c

mostmporcwoant ol | idred efranédhtnegmigle® t t WMet yeacti on.
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2432F1 uor i

FI ow
c hemi
used

flu

Th ¢l o w

systems

nkE toiwo n

have

n

been

Fi gderl ow

sol ut t areesa geefimeh p o mp e d

solution

appeld ot hAbor atsanagnh ac@adswisclal enl y | i

required

of
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wi de

strsgxpebhvedbadmi mpnogve.dt
b e yuosnuda |t hbea itlei xntge npdo itnhtes

reactor

syst ens tcaobu Icds hbeedtcvbay npgu mp s

i nto

Y

Reagent delivery (by
bottle or sample lcop)

Prime valves
Injection valves

Selection vaives

Pump

Back prossure regulator
Flow reactor (mixer block)

Flow reactor (coil reactor)

Column heater module

Coil heater module

Control interface

used

Efbowor g:

haelago talalnewsrso
range Tohfutsheact

orinatodnar ghictadwersieuinah 8 e i1 afglad wdsy st em

configuration

mi ted

t o ax onn & actTdr
t hree atcu bteogrk ewhi@lirlac e
t he epgr ddwaot oiud pub &ldwkhtbh@imeniesatc

chan



|l tt hese smal | odi arhet &dmertaccaddotieessh ¢ @ttt r ansfaemd and m
the praeasnshhd sobpdslo ot hraeta ctthheon t emper at the can |
reagemd solvent @xtleaoidl inggptaprea meteé aa tsi dreyond t he
b atrcehac.tUiso mcgo pgper coi Imaays ntehgea trescaghteeru acsatod |l y st
t he irommagt tlagkoed Ipe surf aoe mwdmacoeprpteircl es | eache

reaction mi XxXtur e
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Tab3 3| vuor i nfatwi oinPgrkd&E coi |

TFA©
N Et,NF F F
0 U
141 R = 4-OMe 102 220 R = 4-OMe
157 R = 2-Me,4-OMe 221 R = 2-Me,4-OMe
158 R = 2-n-Butyl, 4-OMe 222 R = 2-n-Butyl, 4-OMe
159 R = 2,6-Me,, 4-OMe 223 R = 2,6-Me,, 4-OMe
144 R = 2,4,6-Me; 226 R = 2,4,6-Me;
a Rati o
R Rati o: Rat:i o
wer e
(Flow 90 (Fl owC)50
10:2222232610:222D2,3 2)6
14O0OMe 20 1 1 7. 3
2 2-Me ,-OMe 13 : 1 13 : 1
32nBuy lOMe 10 : 1 10 1
42 -Me, -OMe 2.6 :: 1 2.6 : 1
52, Meb 3.6 : 1 3.6 : 1

cal cull'&#t aNdMRb y
Standard reaction coandi t(ilonesg:. )d i areytlriaced chnyil u

were dissolved i n DMF, fl ow rate: 0. 33 mL/ n

When t hewase accaurt roinendd ead f | o twh %0 dmneastepdro oodnust h e an d
unwanted prodtuuectt hved dtolissth émc h ae e af®e giind wyh e n

the temperawhbrehwwas 9MHeoswse,vewhenttlne reactic
waisncreafed ttweild wd s hroavueeresoeu toctohneer fdoirar y | i1

salashe fs@amebot h .temperatures

It mi g ht be thatwabhreanr dasceldd @mpmpdéndebed
decompowg gyt d@ASAajtaand generated bykadbealz ¢
(from consptuut)daihe someanl r eact ed with f | udue dteot
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a mechani,stms sdhhaadteedr yl i odoniiumgl € &rtirahnecnoent ai n

may be unsuitable for r.eactions at el evated
Tab3d4 FIl uor i nartg-tohni eunsyi In giaol difoso wwainmrPgr FEE c o i |
TFA® i
® S F
(NG Et,NF
SRVEE VAR 9]
194
145R = H 102 R=H
147 R = 4-OMe 220 R = 4-OMe
160 R = 2-Me,4-OMe 221 R = 2-Me,4-OMe
161 R = 2,6-Me,, 4-OMe 223 R = 2,6-Me,, 4-OMe
149 R = 2,4,6-Me; 226 R = 2,4,6-Me;
TsOe
® S F
S _I_s Ety,NF
T T
165 225
& Ratio
Ar Rat&i o Rat&i o
wer e
(Fl ow 90 (FIl ow 150
102202326 (10222320
(2 2)5 (225)
1 H 1 : 0 1 0
2 4OMe No reac 1 0
3 2-Me ,-OMe No reac 1 0
4 2 -Mbe ,-OMe No reac 1 0
5 2, 4Meb 1 : 0 1 0
6 135 No rieoanc 1 0
cal cul'&t &\NdMRb y
Standard reaction conditions: diaryliodonium
were dissolved in DMF, flow rate: 0. 33 mL/ mi
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Duet hea ha enybdeigmgs mpitwi osflitazdnt Bneo-mar t i ci p,asi ng
a reas@tlhienyli cdhaneumecail vedomgahi atlsng nithhee s
batch reacti-bhsprbhbivphanel mag be | ost, bu
fl owemystietaliedd ®as been 3slh boldtnhcei a rofdbonlieu m s a
prodg aaed s eilnectthieviftlyu o,r i nuatt i ooml y evahcstairs@nhse d e
to lEAites3,4anGcoul d ¢ épereordduncaett. s u grgeasdteidorish r e
ahi gher reactuUonhornteumpatra@iturieah y | it sk e m@icdynh 0 8 ¢
genearaatleodyroddagasn suggesting tthlkeerseeactei am

conditions

Tab3®PLCE€hrmat ogrnadam dfl uorination t &a23 imm mi

wavel ength

TFAC
F
1@ s Et,NF S<F .
©/U ——
145 194 102

mAu 2500.0
3000.0
2500.0
2000.0
1500.0
1000.0

500.0 678 9
1 2 3
A j\ L_,_m/\M

0.0

T T
0:00 10:00 20:00 mm:ss

Numb|Star|End Ret enfAr ea|Mol e

(mm:|(mm: {( mm: si( mAu|Rat?i

|l odobenz|l 8: 36/9:17|8: 55 |3514 1

2l odot hi |2 10: 0/10:571029 989 1.2
141




Fl uor obe 10: 11:; 11: 16/2313|0. 8

Benzene 12: 13: 13: 048761(0. 2

Thi ophen 13: 14: 14:092943(0.1

Un k nno w 16: 152214

Un k nno w 16: 17: 16: 4711129

Un k nno w 17: 17: 17: 121700

© | 0| N |0 b~ W

5

1

3
16: 0|16

3

0

1

Al OlW|lW|[IN|P>

Un k nno w 18: 18: 18: 24884

T he mooldeo boefnziene was set as 1

To understand the re2tshinenmy!l |l odvogi emdsali nst hee
used to anal ysi $ort hex ameplcd,i otnh eni rxE(a®a jev.aosn mi X t L
anal ydHed Chyhrheematsthhgtwamt t he redetvieypnodeotes at
iodobenzemne,i olpdnEmema amMbywr oduct s

Al t hough the peak 5 (thiophene) had tbe bigge:
curvesqgnbylwag. to compdhe wihth beoddleenzéned
waasl csal c dlraitheed | | buweprogvicdedi c)alrshAspspgegneédhtae d
ar-gtthi enyl $ @ldnsoita meev & In | tahhee nt teumrpedrmdays . 9 0

2433CoppCGat aeldylsuori nati on

As menti oaedp perftowast aulsyesgg NHa n@-ar y| aé a o,ni muwnts
unfortumatmeéetyhods we usedpperedboat gsatinbhe B5Ec
copper Caf FCOXt@AY, ©Quahd di fferent fKIRmiotrh nati o
1&r o6vnon,LKEINF wemwesf ogarfatdioan, but only when
was carried out windempeWwatwhoe dpgda mteircdn se d
Tab3Gopper ecdaltuwdryisnflaawon i n
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TFA Et,NF F

©/I\© Copper coil ©/F
_— +
R 90 °C DMF R

1h
141 R = 4-OMe 102 220 R = 4-OMe
142 R = 4-OMe (Tf3°) 221 R = 2-Me,4-OMe
157 R = 2-Me,4-OMe 222 R = 2-n-Butyl, 4-OMe
158 R = 2-n-Butyl, 4-OMe 223 R = 2,6-Me,, 4-OMe
159 R = 2,6-Me,, 4-OMe 224 R = 4-F
150 R = 4-F
Ar Rat®i o Yi ed(do
102: -2(22
1 4-OMe 1 : 0 6. 8%
2 40Me (Y f O 1 : 0 3. 8%
3 2n-But yOMe 4 20 : 1 30 %
4 2-Me ,-OMe 13 1 16 %
5 2 -Mbe, -OMe 1 0 4. 6%
6 4-F 1 : 3 10%

%Yi el d and rati 8 weMR <cal cul ated by

Standar domaadtiioms: diaryliodonium salit) (1 ¢
andf l2Zuor ot olimegree n@l wdqraem ddirgdsol ved i n DMF,
copper coil (20 mL) .

When t hewatraans foenrflr eslly sttwoée mtbhoepper e@a,otitbhe st e
conetements saambedemddiedscthe r.,¢ d¢ tsgrowaast er t h
obsewivehbeat c h .r efafftrmioody aded s eiltetcd irvea & o/ti in@gn, ¢
t halhen t he erdecaocptpieorn cuast al yh#ta, gsteeanttci boni oo
undneetfade condi Bubnwhenlyy esdod6t% i s may infl uen
From Eanar yTFA saltsdmsual pyotdnéebh®r @alhtehsugh b
yi el ds whkelreo |Ihhiwgher Biaglgn suggested otfhat

di aryliodbéBawymmalke tmonomemanfdohmatcieom aecadi ¢
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To compar 8 3wiEtBhihmyaloive do & ell ietctt li ev i4diytd mot Emi@amnyg
t hat bnb @dhduse htihned ngadrscremn ¢tt ce noailghe utnideeredh@ange

conditions

Coppereddtualrysrati on using di ®aylyil ado mim@m sal t
yields driopgcwodpeer aldrd ttaH wssrtr.eatt oon steric and
contr ol gceotnhigpiirvdd et dbdest selectivity.
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25Application oPh&$se@eoExusa&oiod

Il t hadse nboeresnt r a N-eQda rtyhlaatt itohnes asdn@ |l doarnphit o0c
proda dgood swvdleenc tLidd iinfy9

TFA© TFA©
: o
RF/\/\O/©/\© Re™ >0 \© Re=CgF17
227 228
FigdBeThe fluorous diaryliodonium

As we have demonstr ahehlagptohelr as @lae ytlspv iittdye (
nucl eophilireastahosni todt idarmownk rboyd dbbeddelon isca | & rsd
st draictk oflse t wboi droydlonbum saltsawdreertideomni gme u
(oxyg2andesrt er i ¢ dcdd undeda kigye | qir dawgest-hos i 2i28n s,

The corRpdondusder -me®atyhamdomet al frreed f 1 u
coul d Wit us@pder foddmaylyasti on anak ofplprear i@oatli o

flow system.
Thus, t hes22@amPpdB8@earde designed as the #flouoro
I nvesusiignagtoet besf guoups as a meAdndsiantgporcehea b o hi t

c h abient wteheer y genhleomdy f | uoedatshiecdhac miovfe tehfef elcatt
orn haer o maitn @¢s o t h es hsoenl éedct thievlidtaymig5. 9a s

251 Syntiks®©s1 uorous Diaryliodonium Salts
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Apossway eto introduce fluorous chailiWdtheto ar
synthesilwwrddat iiond o380 atrhyel i odoRi32B&cet at e
by sodium perbor dd mydtdetnr aihmy dsrad tte ,gietmiggeg@a t i o n ,

fluorous diad@gs¥na2(86 a hm)ne s

OH ' I(OAC
/©/ RF/\/\l NaBOj3 4H,0 /@/ ( )2
> PN —_—

! Re © AcOH Rg” "0

R R R
229 R=H 231 232R=H 235R=H
230 R = 2,6-Me, 234R = 2,6-Me 236 R = 2,6-Me,

o
PhSnBus TFA
TFA _ 19
DCM /Q/ \© Rr=CgF17
F
R
227R=H

228 R = 2,6-Me,

Schenb&ener al O@foludt@er d wsg di aryliodonium seé

| hhe Wi Fiéitehmesoms y ntdloehBvdadsli4£4 esnverted isnalot ,i ts
antdhen it wa3(perrefdcutoead owittPh3. 2 pThoe yyhpadod uafe was
9B % and it waso pbhbeeusaduglex ectrlBy cit add¢t5h e

di met hya23th demals r eacttilben parl &by dpte loikri dwhli ch mear
steric hindertame ewidlidditehrestomy hebesi s

Usi ngameieet esd bef or e, sodi um per bbhoaxtieditze tnrga h
ageamntd ipdeodvhi gh yi el d spfect ras? J @4iome (11 1)

However, the st arfidabhisredadadnbacse pgiodd uad®x®™ i n
yieldhis he hheboaysegooaididdel t i onal steric hindr
i oche centre. This steric effect may reduce

Arl (J2whA)ch i s more reactitvhee mayrlyd i roedguii ruand stad
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The  cdrivadrey | i od2dDh2 )@ o s abutnnwggcht ed tri but 3|l phet
because the polarity difference between t h
product was insolubleeasy peor glee um het hpeurr,e

recrystfar d@Maanonpetrol eum et her.

In CDCl3 In dg-DMSO

TFA©

NMR spectrum H@) 5 HO)

for H(a) and H(b) |

Re™ >0
Rp=CgF17
Complete overlap Partial overlap 227
Figdde THeNMR opien §2aXpnor
It is interesting thatHtMMR pocwEmishi fhtasd whi

observed on changi BigdesDM8Osoéspeacti &r by CDCt h
the chemical shifts are exdgDMS$ @ hoevheer | sagsnpe nfg
reducaegpamad as( adwherlcapepaksdoubl et s)

Thesoft het eri cal lay y hi ad e b2e3sb(eascuel toapt dey@oiort t he

di aryl i oodBa28Bi wimi clalt b es pmbHt ameetsiiotipyHefmgedd oni um
sal 4445 %) .
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252 Aryl ati osWsRenage td-id@anoDi aryl i odoni um Salts

As it bBaswwbke&and5Oourledsiugdod selectivity in di
usi ngl idoidaornyituhme sfall usr ous d2i2am@PBeorde nti tlsre sseh | it 15

reacti on

2.5.2.IN-Ar y | aReiaccnt i on

Ascompolumpdr ovi ded goothosoeplpeecrt i Natt gl en@d hi on
fluorous di az22@hii cdco rsihioinH edasgtet@incvae |l used f or t
procAssthe. daaa yl ati on & edottiho D Mdahsapatdesre &Mk n t
good seDWEtcbhbalgedt dusedc hF-§SPhEe meet. Hgochdgh e
reacti oomn tmof ¥tuhoereo us sii lnigic@ ) %t bR amdshh ool dat er
s e p atrhaet ep.r oWnuwhyptr eddaicd unr eacted di atrhyfle odoni u
coll ected by methanol wasrhddéedyebkdHdodvgaien, dubet o
t he bhoiigthi ng poi nt noafy bDeMF ,b etshtu ss oODG/M nt .

TFA®
Me

ﬁ@ O 00

Re=CgF17
oo —" F

Product (95%)

72 t |
Re™ "0 Me

233

Schebnye The pr-SRESdemygt aFi on

Threeacti on confdoirtfel s owe wWs ead 2i8si o decaaciit i m ens aolf t

148



i hhe presence of Cul i n , @My atisroomdt ¢ mpead
the product?7 2dyparoylBaBhidnenr eacted diaryliodon
the fluorous silicmhadacektoredhiextduO@rwas aa
by washing wotha8d%2meét waner to gett hdeshe pr
product and unreactredoy was bwintgk tmladreoli .al wer

For this reacyi®ind pofe diipmé DB over fyl wdr otuhse
il odob&@&BBenbdout any unreacteé8dddadd yl nedoni un

25220-Ary|l eRemachi on

Q @ © @ O, T
Re™ "0 50 °C, MeCN
232
: OO0
+ ©/ RF/\/\O
36 236

| O Product ‘
o S

<3% 93%
36 78

or o0
+
RF/\/\O RF/\/\O
236

232

Fi gdblehe pr oeSdPsEsOiaarfy IFat i on

By intrododuorpongtsalkddairny liimdoniuusm ngsIPtlh,e maen d ol
t hdei pheny&aetdherod®8K enn mehmeecuworuel d easi ly be sep
demonstration fgm%3 % hiidgol restifakest ip roendr Bwitd Btstsa n
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3% iodedemh@nNMRhi s i s because the réemnation w:
off  3i6s 31: 1)

2523Fl uorinati on

TFA®
Me Me
®
| Fi F |
\© +  EL,NF W .
R >0 Me Copper Re™ 0 Me
228 coil 102 233
F Product ‘
l F-SPE Re=CgF17
5%
1002 Me MeTFA@
®
+
Re™ "o Me Rg™ >0 Me
233 228

Figdblehe proeSdPsEs ionf fH uorinati on

Asused Nan@ahelrradaotnifolnusor aha®eSdrned ehro @ atdo | y
separate the product, but due to thewhew boil
det er miy'ffe INMBRsnig EBRE met hod, the prodlact flu
separ atferdo matshedaxct ed di 2r2g@htdhbell o 0ir codnslz@BBe n e
whichcwkrected by washamdy twhe hy inmelt wpa8ddf | uor o
by  NMRopbgduct walk MNMR)wn in
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Chapter 3. Summary and Future Work

3.1Su man vy

I t hacsombcelemded from t htehtalioece & c o edeart wldi o e
arues u alinlf y ubeyn ctelde e b e tatnodihnei eanor & | &€lhe ¢ telmo w ehre

t hyei edfdspr odsinoasitdsteetuur edadiocafr yl i odondeme sm@ail h &
andwaist ftohdatee di ar y | 1l So8dacsniourng adnad Iste a@r wshteratsct ur
mo s t ofweoehsdn sibear y| isoadtadmpipiem ecsoanpd egar ed a
confir medt bwahsXRm.hpehami nenti hihced p pemecaea b at iy e n
wast er i cancdo rttdaGotl b s i twiathwtrieoref f ¢ uBstwiles it tHidtnu t i
was not enb rteh astt etripac e $1 € m td Fseheocdet ne thaent cweeheen p p e r

anidods mgges oeedl abond i.n one case

The ther mal stabil i thyasbd e dmareysltairgpthdadidu wma ss a
i nf | uegnactehde cioamt aarlde dthreoni ¢ nathermomdé -¢lhect
ri ch etshrke Masatbl ®f. t he di artyd d coadmime fsuomdes dt lthies g s
poildfhte ombi rodt iIDBBA adaad comput astu gogieasl f erde ssuld ehes
di phenyl i odowiitum eahrteTrfPGOMNQS, as t heurtee mp
i ncegashey woul-pir ddiuhad. t Beeghegsting thheésdhe
di aryl i odonibwem csaalrtiteedspoauutd tdutr ea | ower t han 1

Nucl eophilic substitutalobe ad man srtreyshdi laiinonn i ur
Oa yl ation amdhddelrudnifrie®s emeé @fonwadhoidc dlnegga@atviev ig
and gdnlee népgrsad inctgoololi aed et r e arcatjioohb uehee
on seliegchedl wictty oni ¢ ef ffeecet c unsdlietdi drine diiedamay |
sal4dhows good s el telwodritehfiotigecltplhbevand®@atr lyl at i or

and f | uroegad mtait atndise whuecrlee ophi | etshsgpeefi el i ¢ de:
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ri,ndgNanr yl atorftotee f fiesbhees s i ,mpdmae amb ¢ detspordpdhf er t o r ea

with | ess steric hindrance ring.

While in thedeappeoncastsabkysc cfoandftaoon f |iuse ntdien gnc
t he sebhéethovghtyr oni b aslomé&Ee.oh | &l afd rteheeasss | o n
di aryl i odl 6@r aweg abodl ts elh ewe v evritthealr y | lae a ottnh e n
product obtain€dpper acgoaldy yyeck | fdl uori nati on v

pr odwndty twhee mwast ¢ arus i @glo popuetr coi | Ln the fl ow

After introducing asil ogQPH ¢mdé&il dbaudidhdeh pilrecd ao ds

could be easimoynwsdemdri aamtged he. power of this tec

32Fut Woe k

@ TFAC J?\ 2 fj\
® R
| X O@ R! /N\OQ |® Me R’ ” R! N/R
N <205 @(j@ 207
R
Me 0" "OR;
Rr=CgF17
237 228 239

Schebnd hpr opoNeaerdy | agiifogpordoas y !l i cadloungd anp p er

cat alopsaed ti ons

A |l arge amount of t he N-gGaerayrlcaht ihoanss baenedn frleupoorri
dirygl i osdganitsmeaasgmometri c diarglbeaedmndamelsap ¢ ¢
The cofd@Bamndpostyamntheti c iiamtl eararbegpdii actad , ansat er i al
components of!*R%Atrydalamprdeduatre. found in a ran
products, including pepitnfdloanmmatt o rc@o ncpgorupnogdumred s .
228Bs suitable f Naraglopopnmathpeatiabdsed t htecse t wo

152



generdesipried@ 8&nald)dn goaedod pMiegdh pruapifd cati on
t hReSPE met hod

Schebndd he pr O@oyiealnsi mgrolus diaryliodonium s

free conditions

OAryl ation wusing f | udrasusb edckinarfyol uinodd otnli &itm gt
carrienderut metalcondirteisun g a igbodgayoide | e Iweictthi
Conderi nmpdrmtance of aryl et hebas yl egspeciaalb
moi ety in many'®theefr ela cghodoeacruyldéiso d k et omes al t

al swobéeh o tSicm&@neng

CHO
[FV ['8F]

TFA®
joas!
OHC 0" "Re
232

Re=CgF 47

F/'8F
233

Schebnbe FI aormnihhabdbrous diarylioddmielem coaldti & i

Thfel uorpnat ses s nfmobdryced ect r oni c -fcroenet rcool n duintd
t hwhen t he alidse hiyreltdr legdrwewoutpr o nisc nooaoen e
fluorobertFBlIAdehgdeprosped mpldlas'&hir8a val uabl
prosthetic gricomPEifadt behpr.dlda efultuacradwss di ar
sad32an be esdymd haesetbsh e ishu busotnri artaetabudei dm t he s
ha-l if ffel wdlr8i nreapi d sepaanatIdmm ipd brvesdwei r e d
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Chapter 4. Experimental Section

Genekxgler i nsfeot abn:

Reacstrieoqnui ri ng anhydrous condi t-ioagnsf-d mened [
gl asesvaanrd conducted under a positiaereppaseuwr
as foll owseaf &l osweerre esfoldu xu m/ 't eramédp hemeonter. a W
recorded on a Bruker Adwatnecter a3ndelt hMHtz i|d ga eteh
externalf ofide fabfldefn csepec r e & aweFnee st 6 he ext.er nal
Mass swercd ralisammpagd | e n i-Funbed -L QUMSOFMS2 i gi t

deci manldst)arri et heutEPSRC smpactr ormamarny da@n i c
deci maMe)tiang peicorsed on3 A0 Gmd Il teinrka ragnodi Mt
are uncoAu¢eomaded | avals clhromadoguapwyth Vs
FP fl ash purihfei ¢ & toiveavie ezrc it evami. a gt Uni gsi s FIl o
And an Agilent 1200 HPLC system was using f

DSOGA was obtai nEldmearsi Sigmal HPeermkanlon A-6 809 zet n
this instrument, phesslhempit edti sathkead eatamacs pl
sample undergoes an endothermic transition,
heating rate tithed haeg asiamsptl ei tiss Ipilnme ar Ityi men,c r ¢
the mhssa sampl eanids rmneeeas wdreeddh hBursiamgp| @ cha
continuously swept by a nitrogen flow to re
I n eaoddi ttihe heating chamber was sweedclhwintn.

The sognahef STA was used to plot the ther mo

The calculations of copper complexes wused t
| evel i n TEaeu sksa sains 089%fh iwahs hMisDIpX ovi ded good
of hypervalent 1i8dGhefoompgaundbeantebtrosta

by Mul ti wfn.
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Geometries of all diadeglfi oedniuglmndgaattah & reoceny et Gal
or Odawtle University crystal anal ysis databac:c

DFT method on the B3LYP density functit®nal 1| ey

41 PhenyliodoHdi2df%cet ate) (

2
3 I(OAc),
1

&

5

|l odobendPpgne3d3 06 minol ) was added to a soJldution

Sodium perborateg, ta0dammdioptewa 8D&dd end wdbhe sol
stirtrreids atemp-8rlaoure berorhde the addition of wa
extracted by DCM (WBewa s20r0e miajdudnign vdeasypeél | ow
Subsequent crystatthow@mh i addivdaistoeir napfe ¢ B@@M/h € 0o ¢
product as a wh7i32ge2 2crmayos|6%® Mp i B14581s(ol JLi9 fdpl 8-

165); 3da/BM(neat): 1644, 1576, 1MNER (1366, MA287
CDGIi 8.HLO d(,2JH®/ H6HzZz), 7)=834(HH), t7. Ba,. (72H, t,
Hz), 2. 1C00CHLHE NMRS2(MHZLHIEL76CON ,( 13664, (L22. 3

(C4), 131.1 (C3/@BFHs) .122.3 (C1), 21.1 (

42 4-Met hoxyphenyl i d&@)dbi s(acetate) (
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2
©/I<0Ac>2
1
MeQ™ 4 6
5

Product prepared accor dila@r ytsot alhlei epdr2osend ua fe
white criy86@llIimma’ 2pMp 96 ;I Bnac M( neat): 1630,
1582, 1487, 1359, Hl NMR, (BDD4MHIzB7HLD &, 25H2/ H
J8.0 Hz), 6.988(@HHzY, 838 H51.39H OBEH ECH,
NMR7% MHzCHTI 1¢®). 5 rea.,3 1@Ckw.)4 ((1azi/. 1 (C3/ (
(Cl), 55) 7 TOTHE) (

43 2-Met hyl phenyl i d®8@bi s(acetate) (

Product prepared accordi2a@gryst ahki plaxdisethua k
whictreyt al | i(2lelg, s3d6hmodb 30) . MplL 1L QI8BRmale M( neat ) : 29
1630, 1473, 1365, M2RN0R (1200 ,MH2 8 3HLDCdG, 2 ;HG6 ,
J8.0 Hz), 7.52 (2H, m, H3/ Hp),17926( @GMH, s m,
& NMR5 (MHZCHPE! 1TO)6( 1403 .6CZ)XC6), 132.4 (!
128.4 (C3), 1l2y,2Z0C@H#3) (, 25.5 (CH
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442, 4r6 met hyl phenylli2dd>obi s(acetate) (

Product preparededacer obd@rinedahler pladgisom af f o
white cryglt.apa3mmeab SoM@g di1156%4 ( 1,°mpl 6-D63) t R

3malc M(neat): 2927, 1644, 1W5NMR1IBDO0 sMMH&7, CDZH
7.13 (2MHH5), HoCH) ,( 62H,3 BCH)3 HL,. 959, ( 6Hy) &, 2COO¢
NMR7% MHZLHEI 1TO)8(143.5 (C4), 142941(CEBCEP)
26 .08H( 2ACH) ,( ZOGCTHs) (

45 2( Di acet oxyi ¢ld2p%°¢% hi ophene

2

S1(0AC),
I

4 5

Product prepared accordiagryst ahki pladxdiserhuatf o
yell ow cry@tabBlonemgbl iMil 2218 5°fpl 22D22) t R
3malc M( neat): 3106, 1647, 138%, NUR6630Q2%NRz, 1CD |
& 7.H7,0 d(dL=3H8, HHz) ,1.2.57 J(=2H8 Wd, H52 Hz), 7.1
H4] 5.4 Hz, 1.3 Hz),3 i€ ONMRIAHz EHPLR2 CETDJH (
139.0 (C3), 135.9 (C5)coa@mH)s.9 (C4), 106.2 (cC1

46 Tributyl @ABSRAY 1 tin
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To a solution of .ifbrdwlb)e nizrender y 2TIOR 4@a6 1@OL p w
addebdutny | Isiotl uisu @ nMn2ll. ,5 21mdM, in THF). The r eact
stirred f7dYC,1 thhoeur tartd duagdedn @md orhe mi xt
1 houwr8A @t The mixture was allowed to warm
guenched with ammonium chloride solution. T
and the sol utNasmtvwees sdrlinveadotwowatatsion gi ve a col
i qui d. Purification by > Cotl uenm: pEehtrreefidh Dd @ ¢
colour !l 68s# 2l igqgui9d)®™ Mm®RI ( 39D %MHz 77 .84BC | ( @) ,
7.3929 (BHE74m) ,(6H, m), -11.13%7 ((66HH, i, , D1 BBV (
& NMR5 (MHZHEI 139.4, 1TB,CRACH)1,28CHXH) 2913. 8
(S@H) , 935 (CH

47 Tri buttlyil é 2¢ B)RY8i n  (

1 SnBU3

4 5

To a solution 50 @nhoilo)p hiemedr(y4. THKCg(VMHD snlLg w
addebdutnyl I'i t h@moOSsSmbhmol pn2(5M in THF). The
stirred f-D8C1 hben &ar i(bludt.yd tmln, a%d.el i mmmnld)

mi xture aftiarmtrreadr 7BA@GouTheatmi xture was allo
temperature overnight, t hen quenched with

extracted by ether (3 I 200 mL)r amavacti®@i 15 0|
gi ve urescss! di qui d. Purificati on( ebtyh ecro:lpueminr od
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af feodrcda |l our | els7s AI7igpu imdmotH, NMBR %( 300 3MiHEz ,7. GBCI
(1H, dd3 . H3HKHz, 1.2 HzYpP_A.78 2Hz ,( 11H,2 dHiA )Y AH57,. 20 (
5.4 Hz, 11358Hz()6HI.3Y, (E6HI51MI, (B6BH29m)=7. 0. 97 (¢
Hz)}& NMR5 ( MHzCHE&I 14@2/4C6() , 136.3 (Cl), 137.1
(CHCHCH) , ZiB.CH) ,( 14CH) ,(Sr3) 5 (CH

Gener al fometthhaed hesi s of diaryliodonium salts

Met hod A

Dropwi se addition of acid (20 mmol of TFA, Tf
(10 mmol) in -BCHM @»@ mh)le anti xture stirred for
al | awead nmm otdom@ mper ature for 1 hour . eAMlfotwnr tlo hou
-30 and arylstannane (10 mmol) was thwar mdded.
tooom temperature again and sti veaetdo ogviewa itghd
cude product and subsequertg hc rayddti & li loins atf i OC MW 8

to give the product.

Met hod B

Dropwi se addition of acid (20 mmol of TFA, Tf
(10 mmol ) mln) -BLtYM @%@ mi xture stirred for half

al |l oweadr nt doom t emperature for 1 houverdl ovard tteo 1
-30 andf [4uor obenzacn(ed Ob ommmli)c was added. The re
al | awead m coompeeature again and stirred overni

vactuoo gi ve the crude product andowsglbsaddiietnitorr

DCM/ et her/ petrol to give the product.
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Met hod C

Dropwi se addld tmmmnl od fHITHAD @2fLol uti on of th
(10 mmol) in -®BCHM @»n@ mh)e anti xture stirred f¢
al |l owead nt coom t emperature for 1 houerd ovArf ttea
-30 and anisole (10 mmol) was then addend.t oT!
room t enapgeariant uarned st i rred overnwv@gbtum Jihee sto
crude product and subseqmengh aeadyst@alodi phe DC

to give the product.

Met hod D

pTol uenesuwdonadsd ed Cat os was e nairyed ad o)l altod
mmol dacenomnmidllinned at the same t etnhpeer avaiso @ S
all owedt ¢ ont ctoeomiper d thper ec iapadt at emoved. byhef il
preci pidti atea tswsgosh v (@M O ambd ) t hewaso | cua-@ headn d o
aryl stannane ( 1Dhimmotrhi) x ltwaesw eaddalteodawar m t o r ©
over mhemtso hwast r eimmoavcgdudto gi ve t he cr udcde ipmod
by et herpebDfaMeantdh.e product
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48Di phieagobni um tri(lf3)9f6r oacet at e

TFA@
2 ® 2
3 ©/|\1© 3
1
4 6 6 4
5 5

The product pr dMpahed Whtardyart dail 12§ at@onBnolé ol (
Mpl18DP93 (I1°Mpl19798)! RnakmM(neat): 3051, 1664, 147
112"; NMR (300 sMHz 7 .HGRDQI(,4JH2/ BMM6HZz), 7J=5%9 4(2H,

Hz), 7. 44 (=4H,7'tHzNNRS HBH CHEI 1LR./5C6() , 133.1 (
131.9 (C3/C5).

49Di phenyl i oddnh4@’m trifl ate

TfO ©
2 ® 2
3 NG 3
0
4 6 6 4
5 5

The productdpnllpabed Wheae@r cr B3 ddnmorfeo).s ol i d (
Mpl 7-Z79 ( 1,i°hpl 7-778) L Rnalc M(neat): 3059, NBHS8, 1444
NMR (300 MHMiz,7 EDEM( 4 H2/ Be67/.H2 6HzH 6,6 ,7 . 87 (2 H, t ,
Hz) , 7.49 (4H, J7. HIBHWNMRERBO(/ MBDCH Al 136. 7
(C2/C6/ C28/ C€a) C4H533.132.1 (C3/C5/C3/C5).
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410 4Met hoxy(pmreeaernyy!l )i odoni um4)d%® fl uoroacet at

TFAG
2 ® 2
3©/|\1©i
1
"
4 6 6
5 5" OMe

The product prbdMpahed Whedcer cdirdt8@tdbmmorde) s ol
Met hQGWhi te crys2.a37igme Sh¥padgd , ( 15i8%pl 4-6

148 I Rnalc M(neat): 3081, 1576, 1M8RMR1Q300 WP
CDQ)Ili: 7.H88 d(,4 H2/ HB67 .HR 6 H)6,0, 7 J=476. 4( 1HE,) ,t ,7 . BL
H3/ W57 .7 Hz), 6.83=7.24H,Hzd),, HBHAENSWBHE MHz OC
CDGIi: 16464 ,( 136.9 (C206/C606), 134.1 7(.®2/ C¢
(C36/C56), 116.9 (Cin/(zELDIAT BRAY100L.394[-MFB,] 6 ( O
100®BA (40).

411 4Met hoxyphenyl (phaneW®i odoni um trif]l

TfO®
2 ® 2
1
4
4 6 6
5 5 OMe

The product pré&pahed Whdder cir 2@ Ddd mnddl®) s ol i c
Mp137-1 4 1;1 Rnalk M( neat): 3082, 1572H NMR3 (3080 MH
CDQ)Ili 7.H5 d(,4 H2/ B67 .HR 6 H)6,0, 7 J=676. 4( 1HE,) ,t ,7 . BB
H3/ K57 .7 Hz), 6.96=7.24H,Hzd),, HRBHAE S50R5 ( MHz OC|
CDG)Ii: 164068, 137.2 (C206/C66), 134.1 (C2/ Ce¢
(C306/C506), 116.8 (CI M/ (zEDM4AIT MOF1COL.839 9 (TBERED. 8 ( C

100%), 184 (40).
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412 2Metlphenyl (phenyl)iodobh#8m trifluoroacetat

S)
TFA Me
2 ® o
3 ©/|\1© 3
1
4 6 6 4
5 5

The product prbdpahed Whedecer ¢airfg gt@onBmode¥p)s ol i d (
Mp 58161 ;| Rnalc M( neat): 2980, 1686MNMR I B0D, MHIz7 4 ,CDICI
o . @ H,1 63J=H. J7 HE8H, d,J=H.27 66420 m, 7/H3)0, 4 IBH,

m H3HSHB5 7. 7 HHAW, 4)=2H 4 2HBBH, 3)s'& CIWMRMHz

CDG)i: 41 (C20), 7188 )3( CR3LB3 ., 9,13ABG®3/ L3} .5 (C506),
129(Z421(ZL1D)5. 726 3G M/ ZES!| )-T[FMPR 95 .200@.[-M

TFA] 1006485 .

413 Phenyl (mesityl)ioddmidd°m trifluoroacetate (

The product prbdpahed Whde der d¢irtg 8t8d Qi nd ) $o0o mmd | (
Met had White cr Ydd®gDimmokd)svopl 28831 ( ( 1,4°hpl 3-2
135)L RnalcMm( neat) : 2983, 1654, 1596, HM4NMR 1386
(300 MH2zu CDKBI1L d(,2JH2/ ®6HZz), 7343 4(HHR) ,t7.8B2, (
H3/ B57 .7 Hz), Fa/0H5d)2,HpT.HEH HR 6 B p-CHBUE, NMR
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(75 MHZLHPE143CB6Y, 142.1 (C2PCEK.GB/LCFP237(C4a)
130.1 (C36/C506), 1220GH)(CHR&E&)YL. ¥14.33 (C1),

414 PRny-t fR2enyl )tiroidfolnu ourhel)bc et at e (

) TFAC; ,

SRING 3
0

4 5 6 4 4

The product prbdpahed Whedcer c¢ir g gtdonBmoRe3o)s ol i d
Mp 38142 ;| Rnalkk M( neat): 3071, 1646, 15 8NMR 1(431000
MHz, gDh&IO0R, (@, WB276./8H6HZz,), 7.I8®.@1Hz,dd, 2HH,
(1H, dd&S. H5Hz, 1.3 Hz)s7.4. HZ)(1H, 414) {RHEO, t
Hz) 2 {d#H,H4,5. 3, '8 . NMARSZ)MHZLHE| 1XB.)5 (1C3¥56).,9

135.9 (C4), 131.4 (C206/C6086), :MB@EZI WEBAP/ C5
286 2B6[-MFA] 10D % .

415 Phenyh{2nyl)iodadadptm triflate (

) TfO@
® 2
S [ NG 3
I )
5 6' 4'
4 5

The product prbdMpahed Whd der d¢irtg gt2d Bi Bdahpmo | | d
Mp 113326 ( 1,4A°Mpl1 3739) !t Ruak M(neat): 3101, 1646,
116W; NMR (300 Wiz ,98CO @I, H276./8H6Hz ), 7.989 (1H
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3.8 Hz, 1.2 Hz)=5.7 ™x,( 11H,3 tHk)IHS,. B3) (1A, 490, (
t, H3DPFHS50Hz), 7.J=8 5(BH BdMMRHAMHLHE! 141. 1
(C3), 137.6 (C5), 133.9 (C206/C60), 1;32.z4 (C4)
(ES| JYAVA286 2B4.-TAA] 100WP. 223 (

416 4-Met hdveynptllgiRy |l )i odoni um Xt474 fl uoroacetate (

2 TFA@
®, 2
SN 3
5 €
4 5' OMe

The product prbdpahed Whedeer ¢airpg 7tdd i n& ) 8o mmd | (
Met hWhi te crysit.a84d igie 4s)oNpSdndl |, R4S ( neat )
3081, 1576, 1483, 1419,H18&%R, (BPO9I;MH: Z5BBCL 18
(2H, d, JH3D/H5WZ) 497 (@€%H, m, H3/ HB) ,5.77.,008 .(0LH,
Hz), 6.81 (2H,7.d9 Hiz2)6,/ HE.67, ANMRS HMHsCHEAAS5 . 9
(C46),139.3 (C3), 135.8 (C5), 135.6 (C206/C69
(C306/ C506)3;mbBETI TRLAHL6 38F.-THA] 100%) Q0223 (
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417 2-Met hyl phédnegh@2 )i odoni ulmd)8& ri fl uoroacet a-

TFAC Me
2 ® >
S [ NG 3
I
5 6' 4'
4 5

The product prbdMpahed Whe ¢ @r a¢irygogtadniimonl®so) slo!| i d
Mp O30 4 ;| Rmalc M(neat): 3080, 2983, 16 4N8MR 1(436090,
MHz, £DCI8.HQ7 dJ1=P6.75B (2H, d&d,18HBO/ M5&, 1.
i7.28 (2H, HB37 .H®5 (mMH, 7HA,7 m)s %5..3,7 J.1H,H=a),,
s, GB NMR5 (MHZLHEL142C2A6), 1318.76 5 q6C3)),, 136. 9
(C4)3,4.8,1323818C52)(C30/ CBEDY.,22A2BQCHN/(zES) )

[ MFA3003BB[-MFA] 1009 %K 223 (

418 Mesi ttyhli(ehhyl )i odoni ulm4d@rifluoroacetate (

The product pr BletahAeWhiatce ocrdyisntgaltloi ne 9L i d |
Mp98-101 ;| Rmalc M( neat ) : 3082, 2983, 1654, 1596,
1178, HILINMR, (300 sMHz 7i.7E0@!, (@&, H3/i6591 (38D
H4/ H30/ H50) 0CH)., 68 .2pKEH) 38, NBMR5 ( MHZLHIC1 83

(4L 43. 4CH&&RHB./5 (C3), 1361.392.(0C5)C3L62/3CHDY(. BTH
(C16l)4. 33 (@AH), DTHIMA(ZES! T AA3 28 .3823.-THAV
100%), 223 (80).
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419 Phenyl érophenyl )i odonli5)0m tri fl uoroacetat ¢

TFAG)
2 ® 2
3 N 3
: 1 :
"
4 6 6
5 5' F

The product prbdpahed Wcdcer ¢iry.g603d 61 @e&anmol | d6 T
Mp 431146 ;| Rnalc M( neat ) : 3055, 2980, 6 4NMR 1(538000, 1
MHz, gBTI8H, (M, H2/ H6/ H26/ B67.)4 H=z)50 7.135 (t2H,+H
J7.7 Hz), 7.03=7.24H,Hzd),, H3H7H & 5068R5 (MHZLHCH

o 137.ZX261%B6),(134.6 (C2/C6), 13U NMR(C3/C5)

(282 MHRU-7TCBLB5S M/ (ZES| TMA298 28®.-THA] 100%), 223
(50 ) .

420 Phenyl gérophenyl ) idiPAi um triflate (

TfOG)
2 ® 2
3 NG 3
: 1 :
"
4 6 6
5 5' F

The product prbdMpahed Wlicdc@r c¢ir ggRgt@zonBmorfeo) sol i d (
Mp 3741 ( 12°fpl3B34)t Rnale M(neat): 3093, 2980, 16/
116 ; NMR (300 3MiHz7 .HED@A(, 4 H2/ B67/.HA6H H6 8,6 ( 1 H, t
J7.4 Hz), 7.537.(72Hz)t,, 6H3VBHH.,24H Hzd, BIFT/OHFBH,
'€ NMR5 (MHZLHEI 137. €CT2061&%BO6Y,(135.1 (C2/C6), 1:
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119.8 (EBOMNMBHZ, HLDII8 .-1403mBZES] W OJ98. 88.
299 -Tf[M 100%9F. 223 (

421 2-MetlMynet hoxyphenyl (phenyl )ilo®7nium trif

S)
TFA Me

2 @ o
3 |\1'i2 3

: 1
&

4 6 6

5 5 OMe

The product prMpah@Gd Whae daer ac¢ir2g 8t8d i ma¥%E ol 60
Mp 3814 1 ;| Rnalk M(neat): 2980, 1656, I 6MMR 1(43700
MHz, £DCI7 .HQ9 d(,JEH6®,Hz), 7.827(2HHzX, H24H6
J7.7 Hz), 7.37 .(72H,z)t,, 6H3BIHG,1H+,) ,d , 6053306 ,8 1 H,
HzJ=3.0 Hz), 3282 2.355 3)(3&H OMBRL ( QHZLHE | 163.0
(C406), 143.2 (C26), 139.1 (C606), 133.5 (cCc2/
(Cl), 114.7 (C56),) ,10D05 96 (CADQH-FHRAB2 5.3RBH.CH

([-MFA] 100%), 326 (50).

422 2nButd4met hoxyphenyl (phenyl ) ilo®&nium trif

The product pr BMpah@Whiatce oardy saitga lt I6mme | %o L b d
Mp 4148 ;| Rmalc M( neat): 2958, 2865, 1657, 1588
H NMR (300 sMHz7 . HEODQ(EMHG6S,Hz), 7.747(2HHz}Y,
7.40 (1H7.7, HA¥, 7. 387 (RHHz)t, 6H3835E)NL)E, 6 d7
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(1H, dE8.BEBz0 Hz), 37,7 2.3MHAMCHOMIE7 . 4)
1.4634 (2HCHCHMCH)CHEL 348 (2HCHCHMCH)CHO. 81 (3H, t
CHCHCHCH,J=7.&) NMR5 (MHLTHE| 1®B430.)2, (14756 (C6DH) ,
133.2 (C2/C6), 131.7 (C3/C5), 131.4 (C4), 116
55.6 s\ OCHSCBCHCH) , 32,CHCHCEH, 22,CHCHCEH, 13. 8

( CBHCHCH), m/(zES| TMA366 .3B7.-THA] 100 %) .

423 2 -B6i melddmet hoxyphenyl (phenyl )ilo®%nium trif]l

The product pr bMpah@Whiatce oa rdy sntgadtSlonBme 8 ol i d ( 2.
Mp 114581;1 Rmalc M( neat): 2980, 2946, 2849, 1656, 1
112"; NMR (300 3aMiHiz8 HCD®I, JH27 H6, Hz), 3J= 50 7( 1H,

Hz), 7.38 (@2H7. 7% ,HAM)3,/H&.,79 (1H, 8, H3IBAHFEH,

CH) 1€ MR 76 MHzCHPEI 162468 ,( 144.3 (C26/C606), 13:
(C3/C5), 131.2 (C4), 114).,7 7% AESH FFHFA] C506) ,

338 .3BB[-MFA] 100 %) .

424 2-MetlMynet hphkegny h{ 2nyl ) ifoldooriuad)@trat e (



The product pr BMpbah@Whiatce oardy sntgaltloi ne sol i d
Mp 41146 ;| Runalc M( neat ) : 3066, 2980, 1655, 1566
H NMR (30DCJMHz7 .HE6 d(,J=H860 Hz), 7.5}k (1B5H,8,d
4.5, 1.2 Hz),J=6.50.63,( 13H,7 dHiz,)JH4G. 82 Hz) H, 6d 6 4
H38=9.0, 3.1 Hz),3 3.72460 3 ETHNMRMHEH £DCI

o 6a2.c¥6(), 142.2 (C5), 138.2 (C286/C66), 137.¢C
114.9 (C306/CHo) 25H5é/ gEDHOTHWAB 30 .383.[-MFA]

10 %) .

425 2 -6i me t4imelt h o x y pthreinggd y(12) i odoni umB)i ri fl uor

The product pr ®Mpah@Whiatce oardy sntgaltloi ne sol i d

Mp 37142 ;| Rnalc M(neat): 3066, 2980, 2946, 1655
113%; NMR (300 3 MHz7i.76€6@B8| (@, H3/H5), J&6.%62(1
3.9 Hz), 6.67 (2H, sg3 ,H32./6H5§)&H SMKR,3(EB HMH
CDC3) o 188 (C460)44. 2 (ABA(/TH)BL,AB), 134.9(C4),

12B8( C1057( CBDH/ C506)3) ,@&. HOAHOECH JTHA3 44 386.-( [ M

TFA] 5%R23(100) .
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426 Diphenyliodonab)8h tosyl ate (

e
2 ® 2
3 NG 3
1
5 5

The product pr bMptohle DWdhe ¢ @r it i@ g dnPmonle, s59 %) .
Mp 581 8 ( 14%°p 117789) | Rmale M( neat): 3051, 2970, 16¢
116; NMR (300 3MHz7 .HE®A(, 4 H2/ B=68 .H2 OHA#H)6H47 ( 3 &,
m, H4/ H406 |/ H20606/ H60606) ,)J=8. A9HgZ®H, 7t 05H@2KE5/ #30.
Hz.})€ NMR5 ( MHzCPEI 14@1L676)( 136.7 (C2/C6/ C20/ Cb1
132.1 (&3Bg c54028.7 (C30606/ G5 ®®P).,6 1L20H4)06D ) (, C2240b /3C6

427 Phenykkin¥ lodoni umldsyl at e (

2 ® 2
SING 3
3 g \@
5 6 4'
4 5

The product ipnrgdMpteoh e d Wld ¢ eer ¢ r s 6§ @ InbmoBep)s ol i d (
Mp 11144 ;| Rnale M(neat): 3071, 2971, 166W, NMR93, 1
(300 MH2I 7CHRI @2 B276./8H6Hbz,) , 7.88B.@1Hz,dd, 2HH_z
7.56d01HHE5.,4 Hz, 1734Hz()3H7.Mm2 H406/ H2606/ H60606) ,

J=7 .tbz) ,-67965(3H, m, H4/ H3HEEHBMRS (MBZITI ( 3 H,
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o 14C8.)1 (140.5 (C166), 139.5 (C5), 6)35.129¢( ¢
(C1), 128.5 (C30606/C5606), 125.8 gm2@BBsCH ™M) ,
Ts0186 284.-Ts[PM 100 %) .

428 Dithienyl)iodolm)sim tosyl ate (

2 @ 2
SRUPINGES
4 4

The product pr BletaheWhiBtce oardy sntgaltloi ne, s0 %)d. |
Mp 3M35 ( LLNi°pl34) L Rnale M(neat): 3066, 2981, 16!/
113"; NMR (300 sMHz7.HCD @R, JH3/B3HBG, 1.2 Hz),
H4/ H46,5. 4, 1.3 Hz), JF. F8 8( Hi, ,d,7.1028q/RHE 6 o
Hz), 6d94 HBHMHHS503, '8&. EMREZ(MHZCHPE| 14C13./7C3(0) ,
139.8 (C1606), 139.80),C51Z2800, (CB5C106)(,C41E¢
(C20606/ C6060), 1Q2m/&ZzBSCHMOPA92 2BD[B3M PCH100 %) .

429 1l odlgperfluorooctyl2®dP2 opoxy benzene (

2

or
1
R "0 : 6  Rp=CgFy7

To the HAolbdbooiphrenof (0. 55C@(,1.26.35 gnmaosl.)0 amndo | C

mL) was-(g@ddédqmBrooopegtdlyilde (1. 47 g, 2. 5r menb | 3 t.
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room temperature for 6 hours. The reatthe on wa
mi xture was extracted with diethyl ether (3 1
and drieds ovére NSOt i ona otuane lyde mdheed iith e comp
white powder (1.58880,0 ;2 R3/,cmnmnle,at9 3 %)1.64Mp 157 ¢
1366, 1287 H IN2VBRS ,( 310108 gMiH z 7 .HE ® QI(, 2 JEB2. FBH § 6. 71
(2H, d,J8HBZHS5, 4. 02 5 02HH28 ,-20€88 ( HKLHCH,, C
2.2405 (28HLCEB,'CECNMR (300MHz,1%®¢4 (138.3 (C2/
116. 8 (C3/C5), 8X®).,1 ZHEMW) , ( B 6 .28H);(NCE&HASAP)

6 8(O[+Mf", 100 %)[.M+PH] 4. 895 229 1 +Or e q Ui 7r9%.s9 5 0 5

430 41 oBqg-diGmetlHyler fl uorooctyl2)38Bropoxybenzene (

o=

Rr=CgF17
Ry 07 Ve

Usi Aigp-®di mephghol (0. 42( mer Bl Domomwd () 1 A propyl
2.5 mm€iklY 1. 68 g, B5DMF nfn8o0l YmLayn.d Whd t el c®6ysgaal 2.
mmol , 93)13.0 M@ @madcmM(neat): 1644, 1576, 1493, 1:
'H NMR (300 3MHz6 .HE®OG(,2 H2/ H6) ,2J3. 92)8,( BPH,3 7t(,6 HQC
s, 3)CH22 4109 ( B8HCHE, @.396 (28HLEBLE CMMRMHZ,

CDG)JIiG 154.)4 (143.0 (C2/C6), 11309 ,( @PARQAHLL) ,( CH7
27 CR:CE) , 20 .@);MDEASAP) 708 XqQWMsH] FDOnhd9 8 M6 H]

CioHuF1+ O req@.i 9.258
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431 Di acet oA pieadd uorooctyl2)3pdropoxybenzene (

2
3/©/|(OAC)2
1
Rr=CgF17
RF/\/\O 4 5 i

To the S238l2dt 58ngof 2. 32 mmol ) in acetic acid
tetrahydrate (3.57 g,28n@egemBd@v aguiont i Dme wm
was stirred at this temperature for anot hert
water (100 mL) and the mixture was extracte
was r envoavcéudo ignh ve laadyebs equuewmt crystallisat.i
addition of DCM/ ether/ petr@l B®8ondbgabvde) .t hMp wil
132-136 ; | Rmalc M( ne a86),:8 145 3 123887 91614H2 NMR (300 MH
CDGIU: 7 .H9 6HH/2R®B,.HBz), 6.90 IBHBzYd, H3I0OMHLH(2H,
J 5.)8 Iz B8 ( HMEHCHE, @.®8, (mCHCH 2 CQOEH

NMR (300MH)zi, CTm&EDS5 (161.1 (C4), 138.1312.C2/C
(C4), 6%.,7THLH ,( 20 ..CHy) (, O @D ACB3) (

432 Di acet exyieonedét-bgéer fl uorooctyl(2)3fbr opoxyben

Me

3 2 I(OAC),

1
6 Rr=CgF17
Ry 070 VMe

The product pr @B4drWhi taec coorr s hd0 Bnimo & %3 Mp | d (
13D38 ;| Rmale M( ne ab4),:8 2156124 2133 1 9165, 2'"H NMR (300 MH
cChgolu 7&.1, s, H20HHE) , tJ= OGC)B 6HZ6H, 3)$2.-400H19
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(2H, H@OHCE , -2. B®, (mMCHLCH2CO@CH)LE NMR (75 #Hz, CDC
©18.C®( 1614 (C4), 143.0 (C2/C6), 1,0B, 429 CBL1CS5
(CH, ZTHLE ,( 20 .G, ( 0X0D ABHs)(

433 (4 Perfluorooctyphemyplpioagompihemy2i2)7i f | uor oac e

TFA©
2 ® 2'
1
RF/\/\O45 6 6 : 4
To tlhet is20h400.f81 g, 1.02 mmol ) in anhydrous dic

trifluoroacetic acid (0. I%0Cmlnd2.r04nimmmlglenpo
mi nutes, the sol utdmme rwatsu rwea ranmed o toi amroeddh dtor
solution wa80C,ectoil ewt ytlot i n benzene was adde:c
solution was war med t o rsoool mwetrset mpe maatcadoei M v er n
subseqrmuyeattal | i sati on was induceld ttd ogiigshe atdide t
crystal(0.ne2 sp,l i@. 49 6Hmal;| RdBM nemMp) 1 1644, 1
1493, 1366, 1H8NMRI1Q360 )Mili8B.HTC® C(, 4HI62 /HS X

7.4) Hz7.58,31HJ HZ.HM4dHEIH?, 4 ,HB395 ( 2=B, 8d, H3/
Hz3%.02 (24 6,)802d 20 (BEBHCH, @.08 (284 m, CH
,Ch € NMR (75 WMHz614LBEIB7(1B2/ CB83,1 (C206/C66) ,
(C306/C50) ,1181(EBECHY)(C10) 661CH)9 cHAR, (

20. 6 CHYGH ZNSH5T[-MFA] 100%) .-TFBTH 6. CHsEL+ O
requb6e89891.
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434 (2-Demetdfipler fl uor oopchteyn y)lp)rpohpeorxyyl i odoni um

trifluo@®&8Bcet at e

MeTFA©
2 © 2
3 |1 3 RF=C8F17
]
6
/\/\ 6\l©4|
Re O 4 5 Me 5

The product pr dpper ente tARIWidoirreg ctr ¢ & @all . 14i7n e
mmo 12%)Mip 721 7 6;1 Rnalc M( ne a®4), :8 255814 2133 9161, 1'H5 R MR
(300 MH2u CDHBI8 d(,2 B2 67/ .HBB OKB2) ( 1M, 7t. .4 HH&9, 7.
t, H3/ H5,7 Hz), 6.81 (1H, 285 HH3®/HS5)D,) ,32.,46 D 8
2 7224 2H, HEHCE) ,222 9®H, mxCHLRLE NMR (75 MHz, (
167 (C4) ,44 G2/ ABR( G206/ CBDH() G836/ CELB)ICA) 115. 0
(C1/ C16/ @eCOY )7 .(3CaH, ZTHLB) ,( 20 @) MOEBESI J M
TFAT 85 .7B®G[-MFA] 100 %) .

g(
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HPLC Met hod

The HPLC met hods wea®e Ag@i I e eids ybsZedeDab MUPduiGnign gb ot
230 nm amd 20% mmbveenlzeennget ha n dw of ul ludo r nodbte nszheonve wh ¢
wavelength). wiIsede2830urmemd phtamoé PRPticle, )150 mm
was ueepfdatrhaet er eact i oni ommextthuordes w algsh eweaetleurt/ acet on
the mobile phase, t hé@helgrnsada retradtde awa s2 01% Oa cnelLt/o
5mi,whetnhe acetasmictreialsed | inearamn0t% a8cO0e¥ oonvietrr i

for 5 min.

m  jodobenzene
—— Linear Fit of Sheet1

Equation y=a+b%x
Weight No Weighting
50000 4 Residual Sum  482346.69935
of Squares ]
Pearson's r 0.99959
Adj. R-Square 0.99901

Value Standard Error

Intercept 0 -
40000 -  |iodobenzene g0 9.70985E6 124738.00923

2 30000 4
(O]
N
C
2
2 20000 -
o /
§el 7
%
10000 - :/
.!'
0 )

T T T v T ? T ’ T J T
0.000 0.002 0.004 0.006 0.008 0.010

Concentration (mol/L)

FigdivGal i brati iood c b eanle3ationt
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m  jodothiophene
—— Linear Fit of Sheet1
% (3,@LG)
50000 - -
40000
2 30000 -
(0]
S
uation =a+bx
B 9 Eligf.. :l\lo Weighting
E 20000 - Ze;\d:aar\essum 215010.10815
—8 Pe.aqrscn's r 0.99991
'9 A Roame Ll Value Standard Error
10000 odathiophens ;t:;em 618926E2 33890.3861
0 -
T T v T T T T T 1
0.000 0.002 0.004 0.006 0.008 0.010
Concentration (mol/L)
FigdBRal i bratiioodocuhme@Bdé men
m thiophene
60000 — — Linear Fit of Sheet1
| |
50000
40000
2 30000 -
o
A o Equation y=a+b'
Q Weight No Weighting
.9 Residual Sum 55142.21954
5 e e
Adj. R-Square 0.99996
Value Standard Error
10000 Hiophens Qemem 6 85345E(6) s
— lope 17162.8418
O -
T T v T T T T T 1
0.000 0.002 0.004 0.006 0.008 0.010

Concentration (mol/L)

FigdBkal i brati on
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c uarkvde0 onfm t hi ophene



Concentration (mol/L)

FigbbDeCalibration aB808enmf thiophene

Concentration (mol/L)

FigbdeCalibrationa@bvemof benzene
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