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Abstract

The thesis Iis foamesedtend hiyHdezaox pEE€@oOorRe C
amination from benzyl ahlderhzoy |k setta&irdsryd avrhe rtd

aruesed for the anilines synthesis. Addition

Int he first part ( Cfhragde eadr éaei n@t ddn dene d ima t
hydroxy(l BamOMHEBoc owadisONHRegr ed.Beasc¢ diede mtnael |
| i ter ateudviet h epoolry t hree exampl esanitthine i s
synt wmehayidst oxyl ami ne de-freamndvRrsiomaardye ra nmeltian
and secondaaff eunnidpaire @ scfoanedsiwtiitohn st hibsy pr ot oc
usiTmg®ONHBds ONHR, r els qoetrast to metatatalyzed processes

the reactiong triggered by an oxygeaccelerated SE{Single electron transfefjom

the aromatic systems to the electrdeficient hydroxylaminederivatives. The

recombination of an arermadical cation and an aminyl radical, which are in close

proximity, then afford the aminated productBhe methodology can be applied for the

amination of avariety of complex molecules, natural bioactive produntid best

selling drugs. The operationally eabypad functional group tolerance and scalability

of this reactionin the absence of any metakke it appealing foboth acadery and

HR'

_N 1 e direct amination
TSQ N NHR' ¢

industry.
—_— e metal-free
R
@ } = « mild condition

H
R + TsONHR — 2
=
R
e oxygen-accelerated

> 100 examples, up to 98% yield

The second pdescéaihHdaalerr 8xrrangement of be
by ubBydmgoxyl amONEB)s( Aresa@eems|l d conditions,

makes pri mary anilines o@eléessi bl e
trimethylbenzenesulfonyl)hydroxylaminfMSHHand secondary aniline
from ot her aniifka&tOINkMR.crheaangiesnttiscal | y we coul c

a zHo c k rearrang®©mearmrt beparzytl escagbemmz ylpr ecur
+LL



ethers/ esters/ haabralpotasmndt ad wtyH tag etaeces at egy
expanding the slynntaddiitcitout-€ | €t gmo salt e ons &
oxygenations are possible under similar <co
evidence for such a reactivity pattern, un
Il i mited and our reportprmotgdhdolpsavieadedd ovmys.|

in the future.

"
| 2
“R! + ArSO,0NHR? HFIP or TEE NHR® w/oDDQ  Ai50,0NHR? 4
t HFIP or TFA

R', R2=H or alkyl or aryl group; X' = OH, OMe, OAc or halide e aza-Hock rearrangement
e mild condition
e large-scale reaction

> 70 examples, up to 96% vyield

Amodi f iFHeodc kazraearr angement sl kghaylkenesti shy
anlbenzyl/e setiehresd 5 at erdoyblya pwyndensv e st i gated i n t
part (Chapteal kdy)l.arManteasb ldyrye & dniehfae i engt ir etagce
MSH omadrky !l ar manlelsy, | aarnedne® oot hly converted i
Ts ONHMe . This rare phenomenhondipfofienrtesnto ukti na
al kylsawerehepathern. anMond ealviee@h &l atmi mrmati on of
styrenes) opens a gateway fkorobeemplydy icrag i sotn
transf gr mdsthiooun d serve as aswalt baslie gt ool f
the growing-Céanatogmeal oza€i on

[’ ™y
~-’ MSH TsONHMe HialkyVAr — _ 50 examples in total
@ \ NHR / up to 99% yield

9 examples 5 examples
, ArSO,0ONH ArSO,0ONHR o
1_OX' \ [| o C-C amination

\H/alkyI/Ar e C-C aminodealkenylation
X'= alkyl, Ac, Piv o alkylarene differentiating

e mild condition
26 examples 6 examples
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Zusammenfassung

Il n der vorliegenden Ar bevietr mnwurtded tst cdh rdea&krt €

H-Ami ni er G@4gmiumider ung aus Benzyl al kohol en,

Benzyl ethern/ Estern, die f¢r die Anilinsyn
Arbeit gliedert sich in die folgenden drei
Il m ersten Teil (Kapi tel 2) Wy ddex winarmair he f

( TsONHBoc oder Ts ONHR) ver-mtAmt el eerurdg r e &

Arenen entdeckt. I n der Literatur | a@sst si
dr ei Bei spielen zur Anilinsynthese ¢ber H
Bedi ngungen finden. Prim2re und sekund?&re £

Aopen fl ask abeadi toihnres iAnwendung von Schu
Verwendung von Ts ONHBocC bzw. Ts ONHR dar ¢
met all kat al ysirertder MRreakes Dein dwirch einen s
SETAsingle el econ ofie gerbaenmsefrerdirnomati schen S
el ektronenar meberHyatexy | auns quel °st . Di e Re
Arenradi kal kations usdcéi nesuAmi hylket bdr keal ¢
l'iefert daraufhin die aminierten Produkte.
Amini erung einer Vielzahl kompl exer Mol eky¢

mei stverkaufter Medi kament es taen ggeewenn detit e wei

Handhabung, di e hohe Tol eranz gegeng¢ber f
Skalierbarkeit sowie die Abwesenheit von M
Synt hese sowohl f¢r die akadermies.che Forsch

TsO’NHRI NHR' e direkte Aminierung

X .
D - - R@/ o metallfrei
@ F e milde Bedingungen

H
1 . Luft
R—r + TsONHR' ——
=
R
e sauerstoffbeschleunigt

> 100 Beispiele, bis zu 98% Ausbeute

Der zweite Tei |l (Kapit edlo elktn) a glee sucnlgr e v b n
Benzyl al kohol en unter Ver wendOWNHRR) vand s Hy d

Reagenzi en unter mi | den Bedi ngungen. Di es
L -



primadrer QANZ {Hdrnéemeda by | benzol sul fonyl )hydr ox
sekund@rer Aniline, aus Aminierungsreagenz
das Abl auf ehhocdmlineeger Ana bewi esen. - Weitere
Vor stwifeenz. yBet BemkzEster/ Hal,cdenil eden e nAlal
geeignete Substrate f¢r di ese Strategie d
Nut zen dieser. Dar ¢ber hinaus sindCunter 2l
Bromi erungen und® (Oxilymgheeri es uanrgteenr wirei se i st

Nut zen dieses Prozesses trotz einiger frg¢he
begrenzt, sodass unser Bericht den Weg f ¢r

einem derartigen Muster basieren.

-
| 2 .,
“R! + Ars0,0NHR? HFIP oder TFE NHR"mit/ohne DDQ s .55, ONHR? 4
" HFIP oder TFA

R', R? = H oder alkyl oder aryl group; X' = OH, OMe, OAc oder Halogenid e Aza-Hock Umlagerung
e milde Bedingungen

> 70 Beispiele, bis zu 96% Ausbeute
e Grammskala mdéglich

I m dritten Tei l (Kapitel 4) wurde eine dur
Az-Bloelkml agerung v 04V 0 rBset riuzAylel kkyal tairossi e4 n d |
Benzyl etihuemrt/eErsstuecht . Bemer kenns weivAdd iciywei s e
arene durch das AminiemAhgyltaangarn, MEEI gkbg
Ts ONHMe effizient i n Ani line cberf é¢shrt . |
M glichkeit, di verse Arten von Al kyl arene
unt er s.c hBea rdéehne r hi naus er°ffnen si-€h anhanc
Aminierung von Styrolen) nebDer Wegkeetrd ¢irn dein
Vi el zahl b ek annTtrearn sB eorr znyalt ki aotnieonnenwel che zug
Wer kzeug f ¢erseAnidiiennseyntntkh® nnten und damit de

CCFunktionalisierung erg2nzen.



-~

“H/alkyl/Ar

[ 3
I
~-’ MSH TsONHMe ~ 50 Beispiele insgesamt
\ NHR/ bis zu 99% Ausbeute

9 Beispiele 5 Beispiele
) ArSO,0ONHR ArSO,0ONHR o
1_OX' / \ [ o C-C Aminierung

“Hialkyl/Ar ® C-C Aminodealkenylatierung
X'= alkyl, Ac, Piv o Alkylaren Differenzierung

milde Bedingungen
26 Beispiele 6 Beispiele ° gung
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Chapter 1 General Introduction

Ani lines ar e of paramount i mportance t o
(phar maceutical s, agrochemical s, ollganic c¢
The past decades have witnessed a signific
aremaxsh motifs are typigeldluwtaone seeqqdu elmy e
tansiti-oat emky ackodu pdrionsgs r e a eHtaira i Ig(, BFa o hwal d
and Chanr écbhheanse of the for meme cdwantviemrt,i o1
harsh conditions asrideteeceded i diyd i ddetassa opnp@m
of t he Ilcatutpdpir-hempstqescsnz ed ar y | (pseudo) halid
needed several S tAesp ss utcoh , s ymett hheosdisz ef otrh etnin.e ¢
unfunctionalized hltenedhi heefhighfiPpomdbdsi nag
addr ess t his dr awback, mod-Er mmmeahiods Vv io
organomet all¥phbothe Mamitds terl ye c tlfraoncdh eamGesnter yC

ami nationbymegd idv@tsend wii t hrou©€daarad yoiysroxyl ami i
der i #daidienev ewheldhtr epreapntd and reliable way
CN bonds from easily affordable chemical 1
met hodol oldi-€s amifna i on, n,anldy drnoixgd dimtr ;e s

relevant reactions megattbengbwee di shvdser)
in amination reactions). So asbmmefi neeér vi
bel:owar edhean nati o@, amrreati o a@amnido nosst hwir t hr

hy &ky loami nes.

1.1 Arene C-H Amination

1. Phbt ocat ahgdtAl@Bicnat i on

Photochemistry can serve -Hhsaminnaatlitoenr naft i ¥ ie
arelAest speci al apparatusescansarx.pehen vex
in 20140y saonfoed a new pbatakcwpr avi yWthethodr (
acyl oxyphftchrallHmanidiensat i on of af(&ceéde.mand)hete

M



t he r.,paadthiadn mi de nigemgreattnad ¢gi oaly ptvabal i mi
i nduciedi dipu rafl oylsltawédree lmyddi ti padbé@alethoer ogen
af ford atrtydrircdcida'etdbldotydmdhre!l and i mthdéwasdi at e,
i rewividleyr ot cancaqttelhde etaomi nat ed prsodewettectiHowe ye

i s a bi gorcthhalelteap g@ani nat ed oglrlodsuwchtst r at es

>\‘—CF3 |r(ppy)3 visible light
+ r—
T CHs N, 1t
© III
(6]
B visible light
CF,CO0™ + Ne /CF3COOH
O Tl
+ —
CF5CO0
O
H
N: \S

Dl KQ

(0]
Sc helme e/nfeet erCdlarmaenn @ a tNia@ry | wixtylpht hal i mi de

Later, an I nt r-almoalneicnualtairo narveinae ©Oanc nly | rad
hydroxyl amine promoted byhangi BhwhilMuhght we
develao meedv a papcrcoedsosh eétoasa/rsdippeysi di nes, qui nol i

phenanthridines (Scheme 2)

=) I
/ \ 4 \ =2 T

S /y / \ , N
N 7 « »
< % \ -4 fac-Ir(ppy)s N2\

=N o} i ; —
\ DMF, rt, visible light
R O—< 9 N
Ar
T
visible light

=N ==\
\ /

N/ Rl

L. -

o (
R ArCOO ~
j ArCOO ~

Sbheme-eRdioréding nati on of i minyl radicals from

H

ArCOOH




In 2015,P}lée ¢ e haong eadl ey aanmhi nGat i on of simpl e
or gaancirci dp mo tuomr e d oMe-&cc@RBg | ywsitt h( TEMPO as <coc
(Sch®méhe reacetd mnd shelwecti vity; however, t
Il i mi t ed -rtioc e laceralenmr eosnt i ng p grytrmsorod srienliil ead iotni
(al t howigthh nroest hiec tais@ndsefsonand | @pdemsmparyand
anil i nedsocwmewittahdhmoni um c ars'bANGOPea sa(nNH

aminating reagent.

H Mes-Acr*BF 4
X
.\ N-N TEMPO @ N/j
II\/) 455 nm LEDs Z N&
DCE, 0,, 33°C

© ‘ ‘< Mes Acr*BF,
—»
N

Mes-Acr*” Mes-Acr’

TEMPO H
hv
Mes-Acr* TEMPO

Sche3dmer i dicrait amy z eHd aamiennaet i @ n

Subsequently, the met hod Wiy iumgtnegvedybly i ke
azede® nitrocgedesohxe@andvmndiht igomwsl( Sceh eencet | vi t
4H.Nolti ke NicelWicob@d t wiovladst eussce dof oxd damts (T

combi natHpeovno lwi ttiho n .



H Acr*-Mes ClO,4 : O
. N-N Co(dmgH),Cl, | A}_N/j o b Me Me
Ly blue LEDs 2 N ;
CH4CN, rt : / |
H Y SN '8

o H L @L
Mes-Acr’ '\1‘§ N§
N= N=

2 H*

SchenProdmemec clachdttal lzadi €@ati on bet ween aren
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Besides, hydroxylamine coul d a&f%tios cdleo suesde d
the chemoselective reaction of the native
oxaziridines twhifwdrsm asnu lefxicreild aetnegs exampl e o
applied in biologtgr (CEdpmetad, beipgsypd i at and
H aminati onAWMIOTH Riat@Nkzed by enzyme P411

down) .
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1.4 Objectives

Despite the signif-Nchanhdatileamaebona pareict
that enablHesam nditieoenmt o€ arenes under benig
i mportance. | Af r @i npcriopclees,s emetaarle t hpeef err e
phranaceut i cAad a nadamsdague Acbea n dslaef ep raontdo ceoal ssy &
needed f orH dinrde c G miCnatnidenms-f meealcondi ti on

Hydroxyl amines are often us-edyddrarpehmd oC at

H ami natfiionn aozri roildei nati on, and intramol ecul
The speci al utility of h ystr hobxyyd raomxi ynleasmi inre
der i vmitg tvpeswer f ul aminating reagenfTeusor i

hydr oxyl amine st ibgy®tugsdh ctiol nt et ema@lr & aake/l -ECr
ami nautnidoenr -f metealconmdidn oappropni atdeli spbbrmentv
attempted tosalfdédotridvet ha@misniatteed product fr

substrates.
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Chapter 2 A Metal-free Arene G-H amination

2.11ntroduction

Anil inesi,otkemj sutgnrig swi del phapmhigedtheml sal s,
organic material s, aBuntnialt uraw, bad saaecetii evtey pa
devel oped for anabi he e raeldopthreamsii teino n met
catalyzed c o lamldi nmge trad d opthidd @Y ed e di-H @ c t ar e
ami naAmomg t hedde,amreeantsau@@® r i or t o access tc
harsh reactiamydompdicetaideen dnadn dt e, uispeedc i aHo we
apparatus and expensive transition metal s/
CH ami natAcocnosmei mg@ldg, f or diinrdeact ma ridn actoinodn t
without any eapenbigklgatesysablepsvdhi | e f al
I n al l publi shenp!l lei thygydatoxrye ami ne or i ts de
the const-Nubweifde ofepCesenswariel U a shexl aotwe Id e

(Schemenl1apPpl1B,inFaehtkd catmahygdiedmdiHr ect ed &
ami nation with TsONHMeaueder amiHi chenc mad i ®me n
was successful by using hAMODXNHAMDITE der i v
Ns ONHMOTNHOHAHCIi n combi nat i bhndsvitt heni a @tnal y
by MobPandiRi thaenrd S#Rfecreat | y;caitmml gz eidr @gm oc e
metCad ami nated productlsy dweorxeyOrsaumhfinaerviead awd it d
(HOSA) bylAHa@l ¢k on@FiystRittessern AHOdft tawul Ms O
achieveCHnamireati o4fi r ered esopnrrde tiatiorne @ exampl es

whigsithg gtelseg possi bil ity offrheyed rddrxeynhéam@ tnieo m n

a. Previous work

N
N H "HONH," < (j/ ~’
RY — metal/photo/electrode N
b. This work: metal-free direct arene C-H amination
R’

N air TsQ/NH X NHR'
R = — " R
~  TsONHR' [@ R (;r
R

Scheme 1. Met hods for the synthesis of ary!

H N



Based abomaeneg i oned protocoltshteyde or»ylva mii o ¢
derivative in an appropr i-farteee sdoil rvddcentt awoeun ¢
ami naBsipoenc.i al | vy, fl uor i nasheodwisitogl vreqht o WeHrF | iF
arendk aGni nat iemgpothi ghoi bef riene tahHier atieriganl.we

report that chargettan &@n afnar riardi tclad trreaxmsmibti
paws&| eami vati on products nwiltdh ocuotn dmettialn sa n d

yields (espewoineghbygt f&tbpmeclhb

2.2 Results and Discussion

2. DpfLlimizati on Gdndihtei oRe atcotvhaornd s nBsi mar y

| ni t ieaclonyd uacvteerdd &mi nati on i n combilnati on \
i nspbiyr etdhe wodHké& a@niRliFEt(reerkclko dd autmal yzed arene
H amination with hylde oxgyll @ammn &arradaretl v@t i ves
ami naRiitotneln r e elt oaxryegreen a@ i on wi XThs @NHBxd ,de M
bearaweag\kO bamtbks OOMxeswas tdeabmpdt ent i al amin

reagetniaenf osiymeash ems it s al i nvest,lgmadif&msClaf mesi
catalyst in TFE ate®odamtmemmsgileatnd il %,.nyepebdi
(ent.ryTh2e) opti mi zmtthesni ofwasniillilnes tsryat ed 1 n
of solvent i s crucfiaall:e dnoi nf |tuhoer fi inaa re &dh eDtQeMa
alcohols TFE afforded anilinesiuich empded atce

HFIlexhi bitedr bentmanmce than TF&nelsgB8YyYi ng 6709
Surprisisngl not AwGlsee nrtdreadd i eoint,era yi el d was a
without g(odindsc.alhdryesacver, t he caofnfceechteerdat i on
yi el d: h sgfhf owiicddldd awahi gh conidGgnt r2ateiqoun v(ad ret
oflgave bettert,yi&).d Reonmeftoerrmpeedr ali entrteerp t he
el evated teimgoer at)ur eThleentel evant aminating
generated a ¢ emgpSar.adl.e2oymeeslidty |l ene i n comb
wi tTs ONHMe O0. 4 i mmadlmL HFI P at room temperat

HPp



opti mi zeddecloinideroili8ag¥e dyA eclodn.t r ol &Ea&lpemrd memt
HFIiPhdi t AaéeBdotchegr oup wdashaeciedmiov edHFIi R wi t hin
Experame®gction

Tabl e 1. Opt i-Hemz ablh ®@toweedsn tlyeé e@ e with Ts ONH

Me Me Me Me
additive
+ TsONHBoc ——M >
solvent, temp. NH,

Me Me
1 2

Entry Sol vent Addi tive Yi el d
1 DCM (0. 11Auegl 0
2 TFE (0. 11Aug@l 41%
3 TFE (0. 1INone 45 %
4 HFI P (0. None 67 %
5 HFI P (0. None 70 %
6 HFI P (0. <None 76 %
7 HFI P (0. «None 70 %
gv HFI P (0. ¢<None 81% (B1l%
gd HFI P (0.:¢None 7 4 %

Reaction conditiond¢( 0 me&smmgl e.nleA dhao2l )y mmoHRI,P (0. 5
h3aNMR yi eltdr i(me,t3h,05xybenzene?®ila(s0.i4n tinemorl 1ld ds.t@ndar d)
mmo.li)sol at &Mis O/NHeBlodc. ( O n4t éhmd| p f

2. Zc@pe and WwWiRespeconto Primary Anilines

With optimized conditions i nlalsameti navei egpl C
reagent (Tabl e 2). Tri subisha tue acdt ibem,zepeas
aniliinnemoder at e(2t4®d), gbod ypoéldsbstituted ben
effcginen he r eraecltcavmanni@ hpasbesensi tive toward
Unsymmetric bsamze reddse,d tiacroire€hbt! aanmi ennaetrsieo m o t

i mpl| ememth howeveAHONB ON&® more powerful amin
coul d succcrewdsrétedielifginci ent ariegmesd i ynitel daxnidti nl
tempes(@i Upe buts haweamdqrer f o roma neclee enteruotnr a |

Ssubstrate sdedewcoednirkiicme smlndlcdtartdrs i s consi s
Ritterlsatepothis problem was P Rhyxed phy Fa
catal yzedd aameatnieonlC e t adaM&He d n T REBJ tsr &Vt ey,

H C



ani 4&loaul d be aminat &idn s the & Sbifyni BHFdHi dAwi t h

siganeM&Hedoul d not compl etely beanmriehret ani
gave poionr syuicehl dpHeotteorcooalr e ne s(1 @il o 5l dbrnadNt at
proovmeChl amination, as aminating reagents ¢

i nsteadn®f ogcamrmbesn e s

Table 2.sc8pbgsdwadmpmeheta ¢oed et h dphieanarol

ami nes
R@ + TsONHBoc or MsONHyHOTf —2r o g
= HFIP =
3 NH,
. ) M
Me Me Et Et Pr. 'Pr Ve Me Me ¢ Me Br COOMe
; :NHZ ; iNHZ : :NH /[i II /@E C@g
Me Bt Pr o Me e e Me e o " 13.3:3?:21
2, 89%° 4, 63%?2 5, 55%° 6, 35%°2 7,23%° 8, 72%° 9, 56%°
+ NH;
NO, MeO NH, = NH &
2 NH SNHz \
o8, e, o oo o G
F™ Y "NH, NH, BENFRNNH, s S MeO” "N~ “OMe o
1:4 1:1 S)
10, 88%P 11, 20%¢ 12, 75%¢ 13, n.d. 14,n.d. 15, n.d. 16, n.d.
Reaction @aoedeéet ( 6In(20:. Mmmoninmo,l ) , HF 1 ®6100 .d5 mls)o,l art.etd.
yield, |l someric ratio (A: "Mre@p @63 &r. Mmmaemo,lby, i s
60AC or 83®&ACh, 1Rs i amedi yiratdi;o (A: %Br)endet(ed.nd ne
mmo !l ), esRd0. 004 1mno4 ) mmol ) , HF I Rs ame r5 cmLr)at iro t(.A:12
determined by isolated isomers.

2. DpBi mization of the Reaction Condition t

The successH oadmi mamemeoenCtowards primary an
investigate the synt hewdl pAS tsdeecmincdtaerdy iann iTl
3, the firstinrgye noefr anmeesdiltTynlOdinHaded g r & FAnN

HF laPf f oN, d2etlde t6ér amet 7 Ibadn% | yi(imemltdrByut 1 )pr epar ed
aminati ngaeaganbeantefhgldet dveamt secthadn
the r elascOHBBN:i ghtly decreak@@alt mestyitedordal Iw
i nhi bited(diméds réd@ichaomini onwpaereamésbeoerasnvestic
comparabl e yield was obtainenddahckimaehe r ea
amxygen a{mnodph ) e eledr ea s ed dm@ pyyh en

HT



t he rwampdrn foaurnndeedd ni tr o e nt,na ywmb scpbhxeyrgea n

i ndeeshnpliaapgortant role in the reaction. Ms
reatgecatbaci l itate the reac(t76®), 2 ardeli t I n
mesitylene w8 hO.T4siOMNREMe) amL rHbFolnP tteimmerdat ur €
out to be opti mal fldr At hersepont hesss wefeanno
vial s, and trace metal ssHaemi mati amviol emdt
exper i Mme ON skMmm for Fe, Cuand Pd, Rh, Ru below the detection limit;

HFIP: Fe, Cu, Pd, Rh, Ru below the detection limd s pi t e mesi tyl enedod
benzyHiltorCds, whi ch arH gmiomat itoon sb e noznyllyi ca |
CspH ami nati on was observed in excellent «c¢h

were observegstem.

Tabl e 3. Opti-Hemz aat oomeiBetiyéeMe and Ts ONHM

Me Me Me Me
o HFIP
+ 2 TsONRMe ———>
s e n NHMe

Me Me
17

Entry R Addi tive Yi éld
1 Boc 2 eqs TF/50%
2 H No n e 83% (B3 %
3 H 1 eq TOOI7T6%
4 H 1 e2fQK Tr ace
5° H No n e 80 %
6° H Non e 7 4 %
7° H No n e 81 %
g H No n e 76 %
Reacti on nesndiytliemres: (0. 2 mmol ), aminating reagent

;NMR vyi eltdr i(net3ho5xybenzene® s | ian;er rytaledl sidamid ar d)
argon at’‘mondpheoryge™Ms ONHMMOpHAe menol J8instead of

HY
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Figure 1.HONMRIMpYElGfl P taken during the re
Ani Iligniegnal s {fHorhi grhd magthited in red, .signals for Me

2. 5 dpe and WwimR®Respecobnto Secondary Anil i nes
Next, we expiwotbdrebpecicmpeomthienladtriease swi t h
il lustrat epda+sianb sTtabtluet e4dl, ani |l ines were the

al kyl substi(tquz) bebeenhesn | ow toemacdernat e
ti Me alskylsti tut(ZI2Ppvemzesend dBhdel wvehing ani
in good to excellent yielfdoxgs$ eweCitb as goo

amination took as side reactiminl)lmdddaenr ar e

2% and 8t warked( as well, but opyploene.el ec
Hetero2¥VPewerne viable in the amination prc
aniline was i 4 wlsgytl e d3d2ofTfroml kY| substitute

polyal kyl subsit/Bd@8Bedebengendsegkamplieosn i n t |
providing ani |Benseisdesn, hangihs oylieesl dwser e al so t
The successpatli aoyretrheodi (o d mokewst d XPmMb en z e n e

was needed to point out, asC.i tExtcumursed ed yt |
H



pa+#i & omer anil i ne -lwa e-Mmhseonloaxtyebdeinfzreamb i t i n
moder ate yield, in 4pbheaptecin@d Ihdyi|pahkinsyd |eet
affor dentde tohrdl x@gyi dhet hyd4 pni comeadedyt @d3sol e (
The yields were increaBseubatitthu @UHhidd) s ies o lce s
growasngsebupling of t he aasmn mialii toend p(r vaa c b s
bel oM) Mylet hoxy b4®nz ewniet h( an ol efin which po
aziridinl8tivwaas widrhverted smoothly t8 moder
welisol ated) .

Ar yl hali des would successfully T&caddtate
t hdecesiamed i nes are precursors faokee gturitrhteac tme
GAO5bPoisybstitutbeas ¥ nwerod ealx3d ogsievdi ntgo ani | i n
good yields @fmdinegoegpDhisféfbeerceorktyli emem 1, 2

di met hox yohpe nerelne @droduced one wisiolmedr in e
di met hoxyeblenardehgidhoxyeBe ngeinied (si mil ar re
comparegxyt ene mxayldene, respectiicwed ¥, 3, Bl e
tri metho»¥3l)bevmzsemé s aminated inegoeld| gnel d
yi el ds, 6ed4x cweerte folrt ai ned @wvemdr awsstggoggoep
COOMe-NHAC-NQ, -OTs-OMs a@Uf ) wer e i nt-roduced
di met hoxybenzé&nie7Pderassat woesnef{ hoxyl group
regul ate the el ectrowilic7 fp,r ofplewwdidi @rsash N@pht
het er o7a/f Bweerse (al so amenabl e to install a me
Bi phenyl 7s38Ps tweateesal(so i mpl emented in the

to excellent yimetdyfliph@Edygi avlpliyx hf arf fdHr ded

i somerni Ehéttyr meutdredli cared 8s8|8e aatereen @l so t es
but could not provi deritchhe/ edleesdtcrecdmanhét aee:
8993 failed in the amination; aldehyde, al
i mine, phospbBbédné2awedr ealrkoymmet eeraaedi on



Tabl e 4 .a

air
+  TsONHMe

18

HFIP, r.t.

St e P gf mtrfh dsshices n a@ fyainy n e s

NHMe

19, R = Me, 25%°
20, R = Et, 41%?

QL
NHMe

r : "NHMe : NHMe Me” : :NHMe @

26, R = Me, 92%"

: NHMe

21 R =Pr, 43%2 27, R = Et, 80%"
' ’ NHMe 28, R =iPr, 66%"°
22,R = 'Bu, 46%° ' PR
B 23, 66%" 24, 67% 25, 55%" 29, 52%
Me
o TSN < 17, R = Me, 83% Me
A A @ NHMe 34 R=Et68%
g NHMe 5 NHMe NHMe NHMe 35 R=/Pr, 50%  Me NHMe
11 4:1 Me
30, ez%b 31, 50% 32,67% 33 80% 36, 72%
Me \@\ Br/\/\/o\©\ /@/ \@\ \@\ j@\
NHMe NHMe B NHMe NHMe Br NHMe B NHMe Me NHMe
3.8:1
37 57% 38 67% 39 52% 40, 66% 41,54% 42 70% 43,53%
45, R = Me, 40% MeO.
47,R='Pr, 81%
, \ NHMe A NHMe
ANHM -
e R NHMe 48, R ='Bu, 98% Br NHMe Me NHMe
1 49, R = allyl, 57% 1
44,47% 50, R = F, 74%" 54, 79%° 55 ot 56, 73% 57, 82%
51, R = Cl, 79%°
M - o] oM
© 52, R=Br,79%° g0 0 OMe OMe © ©
NHMe
NHMe Me NHMe eO NHMe NHMe eO NHMe OMe
58 94% 59, 64% 60, 94% 61,67% 62, 39% 63,67%
64, R = NHAG, 45%° i
65, R = COOMe, 87%" “ g‘«b Q‘éf; ﬁ" O OO
66, R = CN, 97%P g OMe
B I ' NHM.
\C[ 67, R = NO,, 97%" <11 e NHMe e
NHMe 68, R = OTs, 94%° e 751
69, R = OMs, 87%" X-Ray of 68 X-Ray of 69 71, 55% 72,81% 73,54%
70, R = OTf, 97%" " T
e S
RO® Me ) Cr ™
o, Yo oy U O 0
NHMe NHMe NHM M
NHMe ° NHMe ©
74,57% 75, 79% 76, 80% 77, 69%° 78, 98%" 79, 64%"°
3e O
O NHMe O NHMe
MeO
80, 98%"° 81, 66%°

unsuccessful examples

- COOMe OMe S
AO O<I> B /@ S\}NHMe
NHMe HMe NHMe MeOOC NHMe BY
83, n.d. 84, trace 85, n.d. 87, n.d. 88, n.d. 89 trace
3 NHMe NHMe N NHMe OEt
oo Lo f S G G \
o] s HC NHMe — MeO NHMe / J-NHMe
90, trace 91 nd. 92,nd 93, n.d. 94,n.d. 95, n.d. 9%, n..
ol ﬁl hod
Na N
D NHMe \O SN NHMe NHMe NHMe
PinB NHMe NHMe H
97, nd. 98, trace 99, n.d. 100, n.d. 101, n.d. 102, n.d.
Reaction conditi di@s0. 4a rnemmoel )(,0 rHRRRIGPNI(]0).i,5 orhla)t,ed vy
isomeric ratio (A: B) :deft0Ce.ranivmmeod, )siP0E do 8Ba med | ) s o m
was ,usBEsddmeric ratio (A: B) determined by NMR.

Compared to PF(abordk-@snt adoywzZe dH aarneinneat Con  wi t

Ts ONHMe) our protocol

oM

s,lad vbiee @ dpibnogh @chgre ds u b



reaction ti mes ubesstpietcilad2)lya hmomeo@da8B3kehes

7Band biphenyls are exclusively mentioned i

Tabl e 5. Caoanphaari seomi naot i ng met hod

NHMe meo

NHMe NHVe NHMe NHMe COOMe O O
/©/ /@: /©/ “ . NHMe
Me Me
Our method o o o . o X o o o
TsONHMe, HFIP 46%, 10d 83%, 36 h 52%,6:1,36 h  55%, 7.5:1,36 h 87%,3d 80%, 36 h 98%, 3d
Falck's work
75%,0.5 h 69%, 16:1,0.33h  72%, 4:1,0.5h 61%,2.5h
TsONHMe, Rhy(esp), not reported (TFE) (TFE/ACOH) (TFE/MeOH) TFE not reported not reported

Science, 2016, 353, 1144

To demonstrate the varietyhpfr oheweamei mead i o
preparceodhvend ed uwihadresu dfhper actomao | (Tabl e 6)
increased -wiidgh @&miecdtdiOBg 0)7,e abguretn LOE¥@mfsi t i ve
branchediObdaagerdtow yi el ds. Re madr8kaasb Isyt,i |dr o
installed in 35% yiel dlOwamsd cxteesrsifaid Il lyy choinni

tobertiary aniline or cyclopropylsld®mi ne was
11,1 r es phAntitniate lnygl ik dwebhsbeéenzyl, i1 sopropyl,
car bagmetigas | ed in the reaction.

Tabl e 6. Evaluation of the amine partners

,R
TSON. THRIP, 1t
\<;[NHEt \QNH "By \<;[ /Y \<;[N/\/OM6 \QN/\/CI

103 31% 1o4 74% 105 24% 106 80% 107 46%
Me Me Me Ml@ Me Me Me Me
; N/\\ ; :N ; :NMez ; N/W
Ho O H H
Me Me Me Me
108, 38% 109, 30% 110, 9%2 1M1, <5%
Me Me Me Me Me/O Me Me
; :NHBn J\ ; :N ; ;NHCOOMe
Me Me H Me
112, n.d. 113 n.d. 114, trace® 115, n.d.
Reaction conditions: arene (0.2 mmol).,3 adminating

i d@at ed3@aymienlads.ng reage@y NHOOSB Inmb |whano 13)6s ehd



Tabl e 7. Aptsdtidgeti baoanabhelzatd a dtni amd
OMe
B A OMe
/@[ OMe
MeO™ A 0" "0 NHMe NHAc
NHMe CF30 NHMe O MeO
NHMe
NHMe
from 7-methoxycoumarin  from delamanid precusor from bifenazate precusor from L-tyrosine from estrone
3.2:1 4.4:1
116, 51%2 117, 45%?2 118, 96%2 119, 98% 120, 44%
: OMe />(©:0Et MeHN Me o MeHN\%C[OCHs
99 o X :
Meom ©/ \©ﬂo NHMe o Owom O/\/\OH
e Me Me Me Me OH
from,\is'-wﬂ-naproxen from etofenprox from gemfibrozil from guaifenesin
1.8:1
121, 73% 122, 37% 123, 73% 124, 53%
(¢]]
OMe

OVE;BH: o

Me

o

Me

from metaxalone from metoprolol
1:1
126, 56%

from indomethacin

125, 29% 127, 49%

NHMe

oA

ool
MeO NHMe

cooMe N © O OH
U | __rNHMe
o N
F I L

o)
AcO™

Ac
Me
\<

Me

NHMe
°
(0]
from empagliflozin
128, 549
OMe %

NHMe

F

s T o st “ang
Reaction conditil$g. 4ammol) ( 0LHEETEMOG )b amed, yi el ds
isomeric distribution (A ;2180. 8ewemoeng hed by
To evaluate the robespress vef dougs pantoaa
mol ecul es wer stauyle] duthed itomall dtzeh1)6 cam d( Tabl
drug pr ®2rfiuors odresll &fB@am i Wi, f enazate) delivered
to excellent yi el od.uLetlysr ofsiiime | ©52)0 oved er a l
al so amenabl ed taoanmitinlae i anend& €ariety of
etofenprox, gemfibrozil,, guai i2hagin,
delivered the desiredsanMéeilop/rsal alopoWw500bg
seller in 201901 2&8nad teoypa®myd i beowtzi atel(il &
functionalization smoot h-hgut Hawem®aorel ®rich e o
wi t h hetle2id9 32 onasi,| ed onn tBhees isdeeastc, & a elaacrtg eo n
successfully carried out al messctalwei twhhoeunt
di met hoxyphégybehzenesul fonate was used

0o



OMe
OTs

OMe

08  , TsONHMe air
HFIP, rt.

OMe
y !
OMe NHMe

[}
18 68 Q
4 mmol 20 mmol 1.24 g (92%)

SchemelLasrcgeaecti on

2. Mes® hani siteisc Stud

Based on the obtai nedarsaeneinhsi niemmp odsissitbrlieb ua s c
i somer of anilines firta@P2manes st iiathudti cecht a
regiosellmcgewnet gli,chelaegetnresn afford -better

deficient arenessceintheriage pWibhlws®érictt i vg e 1ty

is shown Bynmbbe meaation, strong’whodi ffer.i
reported a poor selectivity of neutral ni t
Al this suggests not a nebecalromhitlriogeni
r acd | (ami nyl or aminium radical) ewpr aren
intermediate in the reaction. Mobtasoegort

from tchoeu psleilnBg2(eecmiolti e expl ained by ,si mpl e
sche&me Pl 82wadl gyewmernaadiecdal ndi&dme oinehaita o n,

can be derivedrifchonaaibleitnieek def eocheaon aminat
reagleéBnita an SET process. Besi da@&isme tah ocxhyar g ¢
benzene dmdo uledagbeenti nvol ved from tbe fact t
from c(@lI&asl edsescomposed, aniline was for med

18 n tHFl R solutigneo®fexesrnitméermnmepart)

MeHN OMe
OMe OMe_ |+ OMe O
oS -H
/©/ + TsONHMe SET [ :} /@: + MeO ove
MeO MeO MeO NHMe
MeO NHMe
62a
+

18 Int1

TsO + NHMe

Scheme8. Selfcoupling ofaniline



I n order to get more proof, a serTihees of me
observed bathochromic shi7f0Os nmabsaoar pPViIi ¥nsbe
(Figure 2a) 1u® o-nhdbauwdtdy Ita minsdool hee tahnodx ylb,edn z e n e,
i hine withl''oka bthedsrudpydratni sol ¢ nt ddandat heatj 6
di met hoxybenzenlen)trla ddienmss n dceantti olV/(Vi s spect
di met hoxyblehnem&El 8Bndhowed lanmgadlr Iwa ss tdaegtee,c tte
| nd@nmitned the spectra after a slhnorEti gpuerrei od
2bht was verified by the facti50Batem)eh & s amz
visi bl e bet-diement Uy Gein zeFnl P under air) aft
uva6208 n HFI P underTleaiet pcafitoemr 02 mihmse inte

|l ntt ha@ldnsdrongly support the formation of a

Figure 2a Figure 2b

0,104 o _GMe o _OMe : 0459 1 —— UV 1:5min
0.09 | J/\“’,T J/\‘;,T :n:zll | ‘I‘L UV 1 10 min
09 | o A n ' 0404 1|

\ MeO By : UV 1:30 min
oosq || tnel tntd : 03s4 |l UV 1 : 50 min
oard | \ : UV 1:70 min
' (- \/V\ : 030 UV 1 : 90 min
0.06 4 \ \ . UV 2:2min

\ : 0.25

00s4 \ :
\ : 0.20 -

0.04 ""‘J\" :
\ | 0154
0.03 e :
\ !
AN = : 0.10 4

0027 S——" \

0.01 - N 0.05 4

Absorbance

T T T T 1 . 0.00 T T T 1
300 400 500 600 700 8O0 ; 300 400 500 600 700 8O0

0.00

Wavelength (nm) Wavelength (nm)

Figure 2. UV/Vis bands of TsONHMe with diff
Figure 2a. UVh Vb pleromeeracssur@efd i n UV1 at h®4min un
(spemterasur ed -tiebuWwWwd a4 8§onl eHFaAnPd under ai)r) at 3
Fi gurtiemd2ebpendent UV/ Vildvibtahd dlsnedo hoWybhehzene in HF]
air)) ndrBpectrum measured in UV2 after 2 min under

EPR spectra of wvarious sampl esr éFi glioemad) i
the reaction mechanism, specifically the re&é
t reeacti on-dofmeh ditolx y bGevzemenandnlgy ireladeant

the same product [ RU®@ eagasp i3dal yanadn d3 bc)a, nnio.te .k

and observed under our experilmeinkt ailn cloinrde t

op



with the resal aape@uwrmmtUVMe mpt s twndagrap an am
in presencear atli epMPhQyt efdhaagdretd. However, the
ofntdh the reaction mixture ibntaérpheduseagnp

accor Giegrwdandepbetcorr ewpsmawmgi s pRicd uruen

That 1 s, t he | miughhd ede ctahye rraetaectafon condi ti or
recombination invoWvihgophemiameadaytonodidt eah:
on eaclkletveahsitions was resol ved, i ndi cat

couplingi&Me hlhkdrogen dtndmrsi gjuuset 3a9 .i Mhe o
el eveansitions i n e spxitgnaed (Eo gLoes Mas
due to thae &nialtiomes , Ntdr t hr ee asggornoautpi.c H a
The splitting pattern and intensity distri|
al |l H atoms i s approx. i dentical Twiiet h an &

coupl imgwetkiheastol ved on s oFmeg Balfe i tnddeh@ldit mehse i n

radical couples to the four phenyl H at oms,
due to the H atoms of the two OMe groups. T
and thendkesesnvegddi stri bution was interpret
of pdawa met hox¥%*Thadiomaly. radical in our pro

Scheme 3, fol llomtiihmt 2 he decay of

Radi cal trapping experiments were also don
reaction was almost totally inhibited when
used, confirming that radical species are I
racal, formed after the SET process Vvia me

(anill3j3nehich might be also formétd. byhiBower
provides evidence for the generation of an
sameelyd was i sol ated als8e B&M wiatshoauti nme¢ £idt

suggesting BHT is a better donor than mesi:



) OMe P OMe HEIP ~_OMe
Figure 3a gpr1 /©/ + TsONHMe —HFIP ' Figure 3b EPR2 /@ + TsONHMe
MeO 3 MeO NHMe e0” " NHM

e
Int2
3360 3380 3400 3420 3440 3460 3480 3500 3520 : 3360 330 3400 320 3440 3360 80 3500 3520
Field (G) Field (G)
OMe : OMe A OMe
Figure 3c EPR3 /©/ + TsONHMe DMPO ! Figure 3d ERP4 /©/ conc. H,SO4 }
MeO HFIP : MeO MeO™ ¥
. Int1
3360 3330 3400 3420 3440 3480 3480 3500 3520 3 300 3410 3420 3000 340 3450 360 3470 3480
Field (G) Field (G)

Figur esp3P.ctBRR ®wdrdeinctal s

Figure 3a. BRRt bpiégmdaltrluoox ybenzene i n HFI1B; Figure
wi t h-di2met-Nroextyhy | &niin i &l P Figure 18witEPR, dpect
di met hoxybenzene and DMPO i n -HiFmet h &x yue rez Srde  iErP
c 0 n4££.QH

Me Me Me Me
air
+ TsONHMe ——M
TEMPO NHMe

Me HFIP, r.t.
18 17 trace
Me Me
+ TsONHMe —»
; ; NHMe
Me HFIP rt NHMe
18 17, trace 133, 70%
OH (0]
air
+ TsONHMe ——M
HFIP, r.t.
NHMe
BHT (0.4 mmol) 18 133, 70%
SchedmeRadi cal trapping experi ment

Consequently, we hypotthreangfeert h@$SETa) siisngil re
direcHf rmetCadr @emmd nati on reacti on. To evaluat

proctelesyclic vol yafameitnrayt i $1tJBdraeslaognesnet e

oT



experalmemanrt potentials of arenel!dsu® strat e:
showed a redlc@6 cd@NWwa@amMe. aAg) ,i caomfgemuegad

an SET oxi dantcehheassHed eet rtomne f or mati on of a

(Iwas transferrX®Ri sf rao nt eaarseonneasb |teo pr ocess, v
reaction delivers the aminytedatiocat hgsa m
nitrogen radilldahd GFumMacmill an

Theoretical Cal cul ati ons

As already menti oned, oxygen pl ays an I my

mani fested by the observation opean,6 fl asikor
conditions discussed above, under an argon
wer e det-teebtuedy liafni 4 omet boxyhdnzedsever e adc
exper) meimbhss verifies, SEdt povgegmmatdfac cel er
radi ca)i ncacuronrseacti on system, a yet unr ep
amination chemistry with or without metal s
To further shed | ight on this observati on,
As andwikceho compl eof, TcsoONHMa magghoxybenze a
mol ecul ar oxygen, were condwntfe d. olamha othvgo

(Figure 4), which differ in | ess than 0.5

the eteansffmsresttaperi ments)

I,
oo ..OV [ o ] § .
- N ¢
P il g oped " ¢
A B

Figure 4 .-0xTysgDdNi#i Mee t h o x ysabrechwlidaiteemdp | e x

For both structures respectively(im amnfid

orthogonal basi s) was constructed based o

oy



—
-

m =

ngiutnyeti onal t heory -s(tGDXFeT ymfo dBeyf ou(siitnhge ae | tev
ansf er -doiemewteheonx,1Bedtdh e ne e sdiil ad cmmga loif €1 e ment

e magnitude coupling el ement is [pParamount
igume t Bbin Marcusod6 theory, the rate of
adratically dependent on the aforement.i

count a third state fldrketohe ounpd eerx ean alyy, z
vol vi ng ooxxyyggeenn vmead i arn ed mimried gthhnagne fsd lad e

cretbmreaginn tude of t het ¢ ouplbiond elfenehnet cH

nfor mers) resul ted and, directly correle
ansfer prolkiess wintch etasedexpeari ment al obse
rifies that the bridging state, availab

celerating effect on tairee neel ecu brtohling attreasn s

ami nat i nlg8 rAe @ged mtt ®l v e me nme difa taend obxryigdegni ng ¢

t h
re

t h

triplet excitation energy tr alR%Tfhdrs proce

eory is also in | itnheeawiltyh sG@gki nemnhider r as;
action isrfdshetrobpan anmesphere, and un
an under dinitrogen; the final vyields ac:«¢

6) .

Fi

TsONHMe + CsHi(OMe)2 *OZE
— 1

:. ..................... AR
Hif v TsONHMe + [CeHy(OMe)z]  + [O2] !

[SONHMe] + [CoHa(OMe)2] +02§—T'

-

CDFT-Cl Hamiltonian Matrix

H\i Hif H\i‘ |':||w :if

Hri Hee i Py Flvf

‘ Hi Hw Hi
Structure A from Figure 4: Hit = 64 meV Hit=214 meV
Structure B from Figure 4: Hir= 50 meV Hir= 199 meV

gur e -GlHAanMGdDRhmrtirar es

Resulti«€fgg @E@GBmRMTI tonian malt)riamred t(IPBES®E plcsienygg el e
coupl i ngireelseunhetnitn gHsft rad @ t( h esftttapfoea mb. dteHr e i ght )

o



100 - — 0,
— Air
P N2
80

60

Yield (%)

40 4

204

0 T T T T T T T 1
0 5 10 15 20 25 30 35 40

Time / h
Figure 6. Time/conversiondporyogkas afrthe r
Reaction condition$g Omds immpl énan@dO0 n2atsmuddernnzaclne ( |
standard) in 0205 mbaHFrPtNunder O

I n concl ussmpmer enSBOTuteat hawvlag-t g esn spfreorp ocscerdp | ¢
(CT compltTseXONHMEeomrened f i r st , -aacncde |tehreant eadn SoEx
(el ectron trangyf egreensem @adr anene atdbcal cati or
HFI P) and hydr ox yTlhdemil A eowri andyi tonteeés ord aydsia ¢sa | o fa n |
beari ngO wearkd Nf e 8 y | radi cal (or ammoni um
by HFI P or tosiyn i,cintaow i &Schippewme ridnt e dT he r ec o ml
of arene radical cation and aareyin(ocl osae
proximity due to the chargeptean@heirexv,ent)
a common intermaditatoemsf om $PBI ar sol vents.

deprotonat @d ot @anfaioleinn & .h e

Me Me Me Me
air N
+ TsONHMe + OTs
HFIP, r.t. NH,Me

Me Me

air

_NHMe
M'ersQ lysi recomb'nat',\él: Me
' .— Mesolysis - I I -
SET —~ [7s0-NHMe | Y 4 OTs

" ——"50Ts + NHMe
e \, ; NHMe
Me

Me

+
Me Me. . Me 2 Me
CT complex o complex

Me Me

Scheme 4 .re@cimegpoibaend Nio nddfr €at i on



To gain additional mechanistic insight a K
of t ol uetnoel uemdke dvas conducted w(BSicshenel 5) .
i ndi cat-Hngl ehaa g €-diest eraorti ntihneg rsatteept.ierBtesi des
butyl benzene, i nstead todb ustuybl s tgirtouutpi owa so fe | ai
ei tlhoer@isea t he;ersgpacti B@tCE afmi rm att ihen-Ht han C

ami nat irrondSobeme 5) .

D D
D D
\© _TsONHMe _ \©\ ,D
CHRR L NHMe D NHMe

D
0.1 mmol 0.1 mmol Kuy/Kp = 1.0
B _ HRP
/@\ +  TsONHBoc /@/“Hz + /@E
'Bu Bu
0.2 mmol 1 134, 15%
Bu
/@\ + TSONHMe — PP /@\ /@ENHMe
‘Bu ‘Bu NHMe t
0.2 mmol 18 135, 48% n.d.
Scheme bisoKé@peatwaddontr ol experi ments

The good yield and-H ealne cataideti itotny bot etdh ¢ oat & e
propertills bfigmMHFpel arity, weak nucleophili
cations, st-domagc c dytdo ro g eann d t hus | owering
hydr oxyl ami nebsonuwi a ntydracgarm npl epBrgsdwadtss, S e
of anilines are inhibited by the steric hi
groups are avoitdkar ethe icrotrreqduacse oovner ami nat

(excebppt bfyort he formation of protopataed anil

selectivity i s madies o nmevrosr eadr, e etshpee ca-mallyl ypr od
Ssubstituted alkyl benzenes were used, which
stabiltihey i ot er medi ate arene radical catio
reactivity i s diL%ftiiFimetyt BgomebBot mannt hat ec
atom EBblomt,@adnessphwi f hbn€ti onali zation are f

productme darbea sfeadr on carbon radical s.



2.3 Conclusion

Adirecfrmet &alfamen@tion under mild conditi ot
yi swals devel opedn tcraatsatl ytzoe dnleptrad ekeasxd e on i s t
by an -axgaglesmr at edar®&mBE fsridom t e khdeeefsircoine nt

hydroxyl amine derivatives. The recombinati
radical, which areaefitrerclpo e & pfroexdisimiittrinsgtei tome

products. The methodology can be applied f

mol ecul es, natural ®sSiebthcnhigverpgesdudthe amper
broad functional group tolekancée appestahg
t heecademy and industry. Especially notewor't

makes this procesga hees® eisit allgéety patotcreassteisv @ f f

chemistry and drug synthesis.

2.4 Experimental Section

24. GeneWMat er i dMes hod

Chemiwerles purchased from cAlmihreirach ,ad Aksfug pA e se
TCl) and wused as delivered. Dry solvents
system -0 SPBFI P was used directly without
solvents were blopghtUnflreem Burhiesawi se state
manuilpati ons were <carried out under ambi ent
fl asks.

NMR Spewxetrrea recorded olnt3l@a0 ,Br Bk ek e4NvlAna ec e
Bruker -l A¥M@®h,c eBr ukdglo AvaGltemi c al shifts are
wi t h tene srcelsonance as t A NMR:esQRT.I 26t and:
(CPS O, 2.:6D, I:MBFLI;P,D 4&4 NMRFe COCUl. 960, ( CD
39.520D,CD¥M9. 00. Data iIs reported as foll ows
=quartet plmt = muste broad singlet, dd =do

nH



doubl ets; coupling constants in Hz; integr
Mass sp®W8Staand HRMS) were determined in the
Uni versity Heidel berg wundesrpetchter ad iweercet inoena s
on a JOEQLO JMpbectromsepectr &#on BE6LERSBSE ApexQu
spectrometer was applied.

Ga Chromat/Mgsaptsypectrometr ywe(r@C/neS)s ug pealc tor

two different har dware systems: 1. HP 5972
HP 5890 SERIES 11 plus gas chromatography
Detector, coupleemd WwWiBt910 AamaAg chromatogr aph)
capillary col umAd,i nakne dOPWleltMAy |5 Sirloiscsone col u
0. 2m) ewas employed and helium was used as t

UV/Vis spectra wer e recorded at roomn/ Ye®pgeratur e
sSspectr opdnodlx domeuarzrcuvette. The measurements were done in HFIP.

EPRpectra were carried out at room temper al
EPR spectrometer. The measur2@ments were dol
I nfrared Spewbsopcopges8BRR)Bouken FTF528), I
EIl mer (2I8B)Brouk &&rT Vector 22. The solvent or

For the most signifisccat ilsarmgd ssr ethhe wave nu|

Mel ti ngwerod nmmdaswmr open glass <capillaries
apparatus (according to Dr. Tottoli) and we
X-ray crystal sweunet mpasanablyaesthe chemist

University of Hei del ber g nugnedre ront hae HBiri ukeecrt i
CCD or Br ulkler CAPEX nstr ueratdi asi og. MDi f fr
intensities were corrected for Lorentz and
correction was applied using SADABIS vmpaseda. c
Hydrogen atoms were either isotropically r
solved and refined by Dr. F. RoOominger usi n¢
| CPBESneasurements were carri©&Sowitbhsichagr ge
coupdevd ces (CCD) simultaneous detection sy

performed by using a Mn solution (5 wug/g)

no



Cyclic vowasmmetfprmed -200 apd/ee staiSTGaAT at (F
Applied Researcd)ouAndsi hgwasgtassyecar bon
pl atinum/titanium wire auxi éinarey edlecdtrroace
0.1 MPEsBoul ut cbemgassd&d dry acetonitrile.

Gas Chr omat ogwaasp hpyr o(c@G)sed on HIP 88620 1SER
column. Nitrogen was used as the carrier g
FIl ash Column CWwasematogmpphghed uiDi.mMg®E3Sil i c.
mm / T2B80 mesh ASTM) pur eNlmgedd from Macher ey
Anal ytical | -lParyeepra rcahtriovp@d LtChgirne g &Ely oadt r on pr e
coated alumi num sheetNsagpt oVAILAUGGRADNE NXNache
G/ Uv254., Components were Vi suaidsiodead iy torre
by irradiation under UV |light (254 nm).

24. Prepar aAmi oma Re mgeamt8sb st r at es

5Met hdAx ¥ ,r3 met hywas ngreenpear ed according to a

spectral data were inP&greement with |iter.
Me

Me Me
OMe

IH NMR (300 3MHB,s 6ORE), 3.78 (s2 @HHYE 312). .28 (
NMR (75 MBu#, 18©®C96, 137.49, 127.05, 113.00,

2-Met hdAx ¥ ,rd4d met hywas nmreenpear ed according to a
spectral data were in'tldgreement with liter:
Me
Me/©iOMe
Me
H NMR (300 3MHz6,d9@DQIl. 6 Hz, JEHY, 66 H&5 (L) ,

(s, 3H), 2.28 (s, 3HE K NRR267%sHHAH)EDRS 21
135.82, 129.42, 127.99, 127.80, 125.14, 509

nn



1-Tosyl i wdsl pmnepared according to are@ublish

in agreement wkPh h |iterature values

I

\

Ts
IH NMR (300 aMHz7i760BCI (3H)I7.142%m, 3#H), 7.07
7.3 Hz, 1H) ,7.64,970.(8 dH=z ,8 .14H)Hz ,3120HS . (4t2HB8 (
2H), 2.3% NNMR @GHY .HHz14TDLI, 141.98, 134.02
127.67, 127.29, 125.06, 123.67, 114.99, 49

9-Tos9Hicar bawacsl epr epar ed accprradd endu rte; as peuditlri

were in agreement?with |literature values

Ts
'H NMR (300 3MiHz8,d3CGDGI= 8.4 Hz, 2H), 7.90 (dc¢
7.70 (d, J = 8.4 Hz, 2H), 7.49 (td, J = 7.
7.09 (d, J 7. "EHNMR2H)? S5 NézZ 4E€DEL3IHIL38. 3
134.99, 129.1@5¥b, 4627 .12%. 36, 123.85, 119. 96,

N-( 2-Dbmet hoxyphenmals) gaetpaamiedde according to a

spectral data were inP&greement with |iter.
NHAGc

MeO OMe

IH NMR (500 MKy, 8OMBOH), 7.19 (t, J = 8.4 H.

Hz, 2H), 3.72 (&,NWR)(1DMSHERE s16BHYI6, 155. ¢
127.45, 114.89, 104.33, 55.66, 22.76.

2 -06i met hoxymeéhyl belnzewasepboprpdt eaccording
np



published procedure; spectral H#hta were in

OTs

Me0\©/OMe

IH NMR (300 aMHZ7,d9@D@!|. 2 Hz, J2HB, 27 HEZ3 Qd®H) , I
(U 8.5 Hz, JEH), 56 HE5 (@dH,), 3.%67 NMR (67H5) , 2
MHz, gWDC153.51, 144.38, 134.98, 129.09, 128

21.60.

2 -Bi met hoxyphenyl was hpmepalrfeanaatcecor di ng t

prowrea; spectral data werefPfn agreement wit
OMs

Me0\©/OMe

IH NMR (300 3MHz7,t186DEL 5 Hz, JEHB, 56 H&E2 @H) ,
(s, 6H), B 2MMR s(,753HJHz 158DGEMN,271 248. 241,05. 00
56.22, 39.79.

2 -Bi met hoxyphenyl tri fwaosr pmefplaamres ua cfcoonradt i
published procedure; spectral H®&&ta were in

OoTf

Me0\©/OMe

'H NMR (300 3MHz7,t22DQL 5 Hz, JEHB, 56 H&E3 @dH) ,
(s, '6HNMR (75 MHz15ZDXT, 128.hJ)G, 32D850Hz)11
104. 891F 5MMR 4(.283 3MHAB, 7GDCI

Met hy!l -L-a gy e bgsipneactter al data were inPdgreement
o)

Mom
HO NHAc



To a suslpteynrsoa inneofmet hyl ester hydrochl oric
DCM was ANdd&8d9Etmg, 3C.15Afnmneorl )5 anti nO22acetic
mg , 3.15 mmol) was addedC,t ot htehne tfhoel | roenveecdt i
war med up to room temperature and stirred
15 mL sat . braS@e ,f idlrti eerde do veemrd Neaoncentrated
mi xd¢ uwas puri fied by silica gel chromatogr a
to afford t-bttymeds hydat ackeyd solid (571 mg,
'H NMR (300 3MHz6,d9&@8D@&!|. 5 Hz, J2HB, 56 HZ3 @dH,) , ¢
(dl= 8.0 Hz, JX=H)8,. 04 . &5 6( dttz,, 1HYs B4.7B, (5. 6 3
Hz, 1H),J=2.1%5 1(,dd5,. 6 Hz1& INMR (17.59 7§ézs,, CDHO)I.
172. 31, 170. 51, 155. 59, 130. 192, 226982, 11

Met hgH2aqet a3f(i4deot hoxyphenyls)ppercapaanoad &t a we.

agreement with? | iterature values

O

MOW
NHA
MeO ¢

To a suspensi e yafosmentahtyel (a3c5e6iCyBIg4 13 . mgnmo | )
3 mmol ) in 4 mL s3IDMF4 2¢6a smga,dd3e dnmngoH ) at room

reaction was stirred overnight. Then the
washed with sat. brine (10 mL T 3)S@ The org
filtered and concentrated in vacuo. The r ¢

chromatography with PE/EA (1:1) 33 elutin
acet a3idect hoxyphenylarptopbhpereateobsd (341 mg
'H NMR MHK20,0 DC6d99® §. 6 Hz, JZHB, 66 H&1 @dH,) , °
(d= 6.9 Hz, JEH)Y, 84. &3 7( Hz, 1H), 32796 (s, 3I
(m, 2H), 1€ 9NMRs(73HYy&#Hz17EDCH, 169.55, 158
127. 70, 113. 96, 55. 16, 53. 21, 52. 25, 36. 94

(B § BS354U3-Met h-dadwyet ¥y l7, 8, 9, 11 ,-dle2c, alh3y,Hlrdo, 15, 16

nT



cycl ogenpthagln alntd me peict r al data were in agree

valllPes

To a solution of KOH (224 mg, 4 mmol ) in DI
1 mmol) and Mel (230 mg, 2 mmol) at room t
room temper at urceo |l cowerersidg hwta sa nfdo rane d . Then

filteradhadad wwt h w@R §rS3548-Matf H-bdnd t hy |

6, 7,8, 9, 11 ,-de2c alkilyAllrcly dI504l ¢ i te @ [aln7 h eaesra

col osdleisd (245 mg, 88%).

IH NMR (300 3MiHZ7,d2@D®!l. 6 Hz, Ja=H)8. 66,. 723. § dHlz ,

6. 65J=(d2,. 7 Hz, 1H), 3= 7®B. 5,5,43H)H=,218H)3,( daA., 5
8.3 Hz, i1HY0 @m4461B)5, (Im,7 HHYE NMR I 7(5s ,MH:zH) .
cbgu 220.87, 157.57, 137.71, 582300, 4726383
43.95, 38. 35, 35. 84, 31. 56, 29. 64, 26. 52,

Met hySl-2-( @het hoxynadhlt)hmrlemapeat eal dat a wer

agreement withh* | iterature values

Y
(0]
MeO

To 10 mL MeObBotmom friloaanld +Napr @axdare dc {Isgr i de
mg, 0.2 mmol) at room temperature, then it
The reaction was concentrated in vacuo, an
gel chromatogr@phyl)widsh €IEULEIAnNg S9x¢bvent to
met hoxyn&phd) pabeacnoolaodsed leaisss ( 463 mg, 95 %)

IH NMR (300 sMHz MdUGDH®I. 5 Mz p92ME, J=H)1,.57.67
Hz, 1H),J=7.84M4,(dd,5iHzLM™,1H)H) ,7.3.79U=(s, 3H)

7.2 Hz, 1H), 3J=67.@s HzZ3MNBRH)(17 5 WY zl,,7 .DXC1 ,
ny



157.62, 135.65, 133.67, 129.24, 128.90, 12"
52.00, 45.31, 18.56.

Met h5(l12-d Bmet hy |l -g hinextyhy | pepeanoat e dat a we |

agreement with? | iterature values

M
8
Me O/\/%J\OMe

To a suspensi o-Q2-d®dime t rheytl-Boyidd madx yh)y | pent anoe
(gemfibrozil, 30££0OtwL6 1mg, nlmod 6 namal )K i n 3
addedl QH 76 mg, 2.4 mmol) at room temper at

overnight. Then the reaction was diluted wi
mL I 3). The organic | a$0,r fwalst edrre de da nodv ecro ma
in vacuo. The residual mi xture was purifie

(30: 1) as eluting sdgl2wiémtet thy | 2 fpdhiemebt xyyle me
pent anacxaotleordsess | iquid (298 mg, 94 %) .

H NMRBOO MH2U TBEL 7.4 Hz, JEHY, 46 H&E6 (LdH) , ¢
(s, 1H)3,93a(4 2H), 3.67 (s, 3H)NL. 721 3(Am,( s,
4H), 1.28 NBR @EHY .HPHzL,7&DXO0, 156.92, 136. 41
120.14%3, 92, 67. 86, 51. 69, 42.08, 37.09, 25.

Met hy KL 4€2h | or o b%emmeztohy@im)e t Hi-I n d3eyll ) a csepteactter a l

data were in agreemfMént with |literature val:
OMe
MeO O
\Me
N

To a suspehgihdmr okbanez d-Bimgt UAH-il n By ll ) acet i c
acid (indomethacin, 1.00 g, 2.8 mmol) thio

nd



dropwi se over 2 min at room temperatur e, I
col osdleisdt 9t aorend and the stirrer was turn
to stand at room tempeoladsibkesd owas30c orldilnect
filtration. The solid was washed with 20 mL
2-(XL 4 hl or obbanez d-pimgt AHHI N Byll ) ac et ak es &alsisd

(601 mg, 58%).

H NMR (300 3MHz7,d8&D®&|. 5 Hz, JZHB, 57 H&Z7 Q) , ¢
(dd= 2.5 Hz, JEH)9, 06 .H¥G (Ae,)9. &, 67. Fddz, 1H),
3H)713(s, 3H), 3.67€(NMR2KLOO2:)MBIGL 7( 1 P®EB,H) .
168. 26, 156. 06, 139. 24, 135. 94, 133.91, 131
111. 59, 101. 34, 55. 70, 52.11, 30. 11, 13. 28.

3l soprbdtdnet hoxyet hyl )pheno®Rgnpeet hyl )oxazol

T
AT

To a suspension of metoprolol tartrate (68F¢
anhydrous THF (O (mM04 wag, ad dmmdordEt. aThemom
t he reacti on Wasanhde astteidr ruepd taot 5t0he same t el
reaction mixture was diluted with EA (10 m
was concentrated 1in vacuo, and tgel resi dt
chromatography with PE$ E&pASQEgNe) hoxyatf hgt Y
phenoxy) met R2Zpoln)eacamslzosidilgdisad (414 mg, 71%)
Mp : °C8 3

H NMRBROO OIHRIi 7dJ4 §.6 Hz, J2ZHB, 66 H&Z2 Q) , -
(tdE, 8.6, 5.613296 1(H),, 34H)B7 63.H6z4, J#HY, 03. 56
Hz, 2H),J=384®,(dd,6 Hz, 1H¥, 7303 Hz(s2HBH) 1.
J= 6.8 H& ,NMMAP. KPHB)U 156..7611,, 115362. 05, 129. 86
73. 68, 70. 76, 68. 24, 58. 60, 44 .76, 41. 86,

pn



| R ( A=R)2977, 2935, 2898, 2870, 2820, 1735
1372, 1311, 1249, 1206, 1181, 1h19, 1057, ¢
HRMS +)EIm/zx:al[cM] 293. 16216, found 293.16387.

(RRB R J H2( Acet ox yoiietthn y8if )} Ot et r ahy e+ of ur an

yl )oxy)benzyl ) -2d-pgn-@hitirétyrraliydrac et at e
Cl

To a suspelssl B8 B®-2f4 h(-3rpo({tS&trahy3drof ur an
yl )oxy)benzyl ) -6-( hy d rpohxeynyelt ){2ly-p y 3 ndr,rahgld r o
(empagliflozin, 2GQ(61a9My,md,. 71 .mmorkahiad Kane 10
was added acetic anhydri deat(mblsdgp hmg,e.7 Thraol
reaction w&s fotri r2rdedcd .atTh&0O reacti on mixture
washed with 20 mL sat. brine, and the orga
resi dual mi xture whsomatofggraedhpywst hi PR/ Al
sol vent t o R RaRR B5d&r2d ac € 2 o x-§-(me h h-3 @49 O
tetrahy2dyriogfoxrydmbenzyl )2Hplye-3aynd y5 ¢t r aalsyi darce t at
acol osdleisd (266 mg, 61%)

Mp: °@55

'H NMROO MHHGIU 7d35 g.2 Hz, ad=H)8§. 27,. 128. 1 dHlz ,
7.08=(@&,1 Hz, JEHB, 77HG@6 Jg#HB, 76 HZ8 Q@#), 5.2
9.6 Hz, 1H), 5.19 (t, J = 9.6 J4z,7.BH) 5.5.,0
2.4 Hz, 1M).,9.%6. Hz,(dH)1L2 .44,264 (H4AHAL0 (w), 4
1H),i3.898 (m, 68),9.36,2944(8Hkd2.11H0) (2. 2H) , 2
(s, 3H), 2.04 (s, 3HT, NYR®DS MBG)U 3HJOQ. &7 ,71
170. 31, 169. 46, 168. 71, 155. 94, 138. 89, 1

P ™M



129. 77, 126. 09, 115. 38,7379.047,727 75.226 ,6 87. 44.8],
38. 24, 32.99, 20. 73, 20. 60, 20. 27.

| R (AER2872, 1741, 1614, 1580, 15009, 1478,
1094, 1034, 973, 909! 815, 788, 703, 639,
HRMS (ESI +)'cmlzd [pMO119.4119 4 F ‘¢ wiM+dba41. 1760
found 641.1759.

General Procedure foriGPie Mitsunobu React i
To a sol wt(ilo® efg) PPmMm dry THF w& s uaaddeed DI
nitrogen actonhoos mHheesrde was f or med after 10min.
of al cohol (1.0 eq) in THF and TsONHBoc (1
successively. Then t°Gef oreaabhoobhemwashstande
temperature ovewas gboncdmter ateactimnvacuo a

gel chromatography with PE/EA to afford th

General Procedure for th@P2emoval of the B
To a s oNBo-Balnkdwlbsyl hydroxylamine (1.0 eq)
TFA @ 26€0q9%C, at hen it °Owvafsors t3ihr.r eTdheatr eCGacti on w
sat. NsadHCKX @ nanadt tOhen extracted with DCM.
phases were washed with sat. brine and con
was purified by silica gel chromatography
direct!l t hes»xtd htoapg Wiutrt her purification (-

reagents) .

teBut yl (tosyl owgscprbpmaed &drording to a

spectral data were inMagreement with |iter.
o)
O\
\S\\/O\N)J\OJ<
JOAL
'H NMR MKB20,0 §DCYd88J( = 8.4 Hz, 2H), 7.67 (s

PH



Hz, 2H), 2.45 (5 MNMR , (715 39Hz(,5586mMHY,. 145. ¢
130.58, 129.65, 129.60, 83.84, 27.69, 21.7

Ms ONGAIHOTfwas3)prepared accor ddme; topeac tpruabll ic
were in agreementd with |iterature values
\S//O NH,. © O\\S\//O

g o |=>F(OH

IH NMR (300 MHZz2s 406MBSHD), 4'E3OMRb (753 MWHz, DMS(
U 12J79322.2 HE)NMRBOI( BD3 MHz7,. 7MS O)

teBut yl met hyl (tosywasy pcaephlhamat acc®td) ng

procedure; spectral data wéf e in agreement

0 i )<
\\S\/O\N)J\O
/©/\o I
'H NMR (300 3WHZz7,d8&D&l. 2 Hz, JZHB, 27 HZ5 QM) , :

(s, 3H), 2.45 €s NMRHY 751 MH215&DLCDH)145. 67,
129.71, 129.52, 83.29, 40.15, 27.57, 21.68

N-Met FOytlosy |l hydr ox ywaasmi p e e p(alrée)d according t

predure; spectral data wer*in agreement wi
0
PON
\\S\\ N/

O

IH NMR (300 aMHZ7,d9GD@!l. 2 Hz, J2HB, 27 HZ4 QM) , °
(s, 1H), 2.74 ®€s NMRHY 752 )H51 44£DLIH)132. 26,
128.94, 40.10, 21.65.

teBut vyl ((methyl sulwaonyprepgneadr bamat di ng

procedure; spagteamedat wi wlBreiterature val

po



9
¢ N__o
//\O/\n/
0]
RS
'"H NMR (300 3MHZz7, s8®BDICH) , 3. 17 (€& NWR ,( 715. 52
MHz, &£bDC154.55, 84.75, 36.34, 27.97.

teBut yl met hyl ()(onxeyt)hcyal rsbual nfiaot ney |

\/9 |

N O

o)

To a soNMmdat loynl oHydroxyl amine hydrochloride
HO (1: 1, 20 mCRP( dvaB7 adde #C5 Knfnheeln) aatsod uti or

tebut vyl di(®arS5lbongat e30 mmol ) in 10 mL THF w;
foll owed mixture and stirring for 2 h at (
reacti on iwmasvamnsddatcheed resi due di ssolved in 2

water (3 x 10 md)and®2O0dmilLed adSv@e rbfrahhgdedusan
concentrated iINNBowmmetdhytohgtdfoxrgl amine (3. ¢
orange oil whichthmwestdsteptwytbhseseaed farther
To a S ON-Bo-Bmat hoyfl hyedr 6y #3@mign 10 mmo | )

di chl oromethane was added triethylamine (1
chloride (1.26. gThdlr enammot ) omtmiOxture was al
temperature and stirring fp0 B h.O0THKMeHCIlka:
mL sat. brine and=Sdy i edl bpereedaahgdconseiNar a
residue was purified by silica gel chr omat
t o aftf ¢bourtdy | met hyl ((methyl soll ooihgs$3 ogiy) cadt
40% for two steps).

H NMR3OO QM@ 3s323H), 3.14 (& NMR5 1.52
MHzCDQ@G)Ju 156. 08, 84.30, 40.57, 36.63, 28.00.
| R (EXTRACZ981.87, 2942.15, 2295.41, 1729. (
1368. 75, 1324. 41, 1258. 24, 1182. 59, 1148. 0!
773. 80, 714171, 650. 52 cm

pn



HRMSI+)E m/ z*c §IM+cH]226. 0744, found 226.0757.

N-met fOImet hyl sul fonyl ) hydroxyl ami ne

N //C) H
//S \O/ ~

To saonl uttiednit o/fl met hyl ((methyl sul fonyl )oxy) «
in 3 mL DCM was added triflu®©rodbetireaatid
was stirring for 3 h at O AC and then itos
DCM X 310 mL) . The combined organi22Q@l| ayers
filtered and concentrated I n vacuo. The
chromatogr B-pmbt O mat hgd dul fonyl ) hydr oxyl ami
oi | (152 mg, 61%) .

H NMROO NMHHIU 6s311H), 3.09 (& N5 2.98
MHzCDGQG)It 40. 43, 34. 98.

| R (EXTRACJI290. 89, 3024.58, 2976. 02, 2942 . -
1437. 47, 1343.12, 1214. 22, 1168. 40, 1040. 9.
HRMS (ES+)caled L#Mp. 0141, found 125.0133.

tebut yl ethyl (tosyl oxy)carbamate

0

O\\S/O\N)J\Ok
o gl
Fol |l cGWPilngrs ONHBoc (862 mg, 3 mmol 39(,78et hanol
mg , 3 mmol ) , and DI AD (607 mg, 3 mmol ) 1in
room temperature overnight. Purification b
(10: 1) as el utt emutsyoll vetnhy la(ftfoosgrgdbebda ¥y ) e a8 b a
solid (744 mg, 79%).
MP: °C7 8
H NMREOO OIHRIY 7d86 1.6 Hz, JZHY, 67 HZ4 Q) ,
(br, 2H), 2.45 (sJ)=3H)1] Hz NMRYBE OIHB), 1. 16

pp



a4 155. 49, 145. 59, 13&, 248.189. 89, 582922768,
| R (EXTRACZ985.48, 2974.09, 2934.12, 1933. ¢
1455. 23, 1370. 66, 1341. 05, 1284. 53, 1257 . 8.
1082. 73, 1041. 28, 1002. 80, 949957,6880586,
cm

HRMS (DART+) *mAkcd[ M3381479, found 333.147"

t eButt y | butyl (tosyl espyprtaabamnateaa WeZ22) i n &
literatlfure values

O\\ /O\ /\/\
S N

W\
OO&I\O

A

Fol |l dG®kiln s ONHBo4c4 gnb&tmmol ) (370 3nd, 33 mmoll
g, 5 mmol ) , and DIAD (1.01 g, 5 mmol) i n
room t emper abPuwrrief iocvaetrinoing hbty. sywiitcta RBE/NEA hT
(20: 1) as el uedinegpus gl verutt yh{f GRglsoxy) carb
col osdleisd (1.60 g, 93%).

MP: °C5 9

'H NMR (300 3MHZz7,d9&DZH.z, 2H) J=72H24 d), 3.60
(br 2H), 2. 461 .(522HBm,)iL..2266m, 2H), 1J22 (s,

= 7.3 H& NMRI)(75 HNHz15EDER, 145.59, 131.32,
83. 03, 52.67, 27. 82, 27.58, 21. 67, 19. 73,

teBut yl l sobutyl (tosyl oxy)car bamate

O
0 )<
\é/O\N/M\O
N\
(e

Y

Foll oGHINgTs ONHBoc (862-menighy |I3pcmmpdcalh)6,8 2ng, 3
mmol ) 3( 7P8P7Th mg , 3 mmol ) , and DI AD (607 mg,

pcC



solution were stirred at room temperatur ¢
chromatographylwi a6 EEUEANnG Bdttyelynuitt yafford
i sobutyl (t osyacooxlyo)rclaersbsa nsaotlei das( 86 8 mg, 8 4 %)
MP: °C4 8

H NMRBOO QOIHRIi 7d86 §.2 Hz, J2ZHRB, 27 HZ4 QdH),
(= 7.2 Hz, 2H), 2= 4B3.(&, BHY ,HZ, 1TH),dt1. 2
J= 6.8 Hxz2 NMRY. BBDBJI 155. 42, 145. 64, 131. 35,
82. 84, 59. 22, 27.57, 25. 99, 21. 67, 19. 92.
| R (EXTRACI961. 14, 29285047, 283895951, 1473.
1450. 28, 1377. 26, 1359. 90, 1330. 86, 1256. 1
1018. 06, 847. 92, 815cmd4, 747. 36, 667. 02, 6
HRMS ( DART+) "mAkcd[ M6181792, found 361.179:

teBut y-het(lRoxyethyta(bamgt exy

Lo
AT

BN

Foll oG HIngTs ONHBoc ( 86 2-mentgh o x3¢-@ethrhcal@)2,8 2ng, 3
mmol ) 3( 7P8P7Th mg , 3 mmol ), and DI AD (607 mg,
solution wer e stirred at room temperatur ¢
chromatography wi t h PE/ EA (10elk}tydq 2el ut
met hoxyethyl) (taslydmloggsa(®@2maimg, as 9 %) .
MP : °C6 4
H NMRROO ODHRIY 7d896 §.3 Hz, J2HRB, 37H23 QdH), :
(br, 4H), 3.29 (s, 38)NMR2640MH]I; 38Hp, 78,20
145. 66, 131. 00, 4a291,1,58.201,4651.88B3,0227. 43,
| R (AERP982, 2936, 2900, 1719, 1598, 1451,

1118, 1018, 959, 862, 847, 819, 752, 670 c.
HRMS (ESI +) *mAkcd[ M6Ball138, found 368. 1142

pT



teBut yd hl(®@r oetl oxly) ctaod dyamat e
O\
\S\\/O\N/\/CI
o)
o%\o

B

Fol |l &GRiINgs ONHBoc (86-2hmoy-6étm@ada“d)l, mg, 3 mm
PPt 787 mg, 3 mmol), and DI AD (607 mg, 3 mm
stirred at room temperature overnight. Pur
PE/ EA (10: 1) as etlebtuit acdgh( soorloveetnhty |a)f(ftoorsdyeldo x y
ascborselsisd (855 mg, 82 %) .

Mp: °@04

H NMRBOO QODHRIi 7d896 §.2 Hz, J2ZHRB, 27 HZ6 QdH),
() 6.5 Hz, J2HP, 53HZ3 @H), 2.4 NMR53H), 1
MHzCDG)IG 154. 81, 14569 .0718, 113209 .8602 , 83. 78, 53
21.70.

| R (AERP983, 2946, 1720, 1599, 1450, 1439,
1070, 1063, 985, 901, 8845, 820, 773,743, 7
HRMS (ESI +) *"mAkcd[ IFRapPp643, found 372.0645

N-( 2 hl or eCettohsyyll)hydr oxyl ami ne

9:\8\”/\/@
Foll oGwWzhgbut clh(droethyl ) (tosyl oxy) car bama
TFA (2.1 mL, 28 mmol ) in 2°Cmli oDCMNMhs olPwtrii dn
by silicatgetapghyomith PE/EA (8:N()2 as el u
chl or ®@dadtolswyll)hydr cagpl asnd ket ac317 mg, 89 %).
Mp: °C7 1
H NMRBR OO OHRI 7d95 §.3 Hz, JZHPB, 37 HZ5 QM) ,

(s, 1H)J= B.@&5HEt J2H5, 43H2pF R2HE, NRR4265 (s, 3
py



MHzCDGJIU 145.26, 131.82, 129.60, 129.06, 53.
| R (AERB263, 1595, 1493, 1468, 142941380,
1078, 998, 927, 860, 817, 785, 706, 656 cm
HRMS (ESI +%famtd: 2p®™M] 02346, found 249.022009

teButyl-2ypmygp(tosyl oxy)carbamat e

('S):\O N7
o’
N

Fol |l oGP 1n gTs ONHBoOZ mg, 3-22ynfrol ) ( 1 p B0 png, 3 mm
PPt 787 mg, 3 mmol), and DI AD (607 mg, 3 mm
stirred at room temperature overnight. Pur
PE/ EA (10: 1) as edlebtuitrydg2-ygiryol\petnd s yalf dy )c ar ba
ascolorless solid (826 mg, 85 %) .

MP: °C7 0

H NMRROO ODHRIY 7d96 §.3 Hz, J2HRB, 37 HZ5 QdH), ¢«
(br, 2H), 2.35 2(.s4 HzH) ,1H9).,RKRIMBELzQ3G)| 9H) .

a 154.92, 145. 85, 131. 02, 129. 72, 129. 56, |
| R (EXTRAC3I274.81, 3003.97, 2985.44, 2924, ¢
1596. 60, 1459. 05, 1822. 39, 1286B. ¢, NIALD. F
1149.61, 1092. 99, 1048. 76, 1017. 40, 922. 90
629. 51 cm

HRMS ( DART+) "mAkcd|[ M4381316, found 343.132.:

teBut y-lad@malwtldret hyl ) (tosyl oxy)carbamate (S

\\O J\J<

e

P



Fol |l dG®kRilngs ONHBoc (57-6athg maplt meldtohha n( 326 0 mg,

2 mmols)(,52BPhmg, 2 mmol ) , and DI AD (404 mg,
solution wer e stirred at roomsitleimpar agtel r ¢
chromatography wi t h PE/ EA ( 1t0eblu)t y-Bs (21 ut
(adamaynlt aeat hyl ) (t oS 2& socxoyl)ocral rebsasmaoti el (866 mg
H NMR (300 3MHz7,d8&D&Il. 4 Hz, JZH®B, 17 H24 Qd),
(br, 2H), 2.i4489s( mM3HR.H)4L .(IB,726H) 2. 8. W5, (d
6H), 1.28 KNBR OHY .HyHz15%DLI, 145.54, 131.35
83. 03, 48. 53, 42.07, 39. 02, 36. 98, 31. 41,

IR (EXTRACZI901.61, 2846.37, 1716.54, 1596. ]
1352. 91, 1315. 94, 1291. 56, 1276. 08, 1255. 1.
1093.54, 1071.68, 1032.59, 992.03, 845. 89,
648. 29cm

HRMS (TDMMR m/ z*c a[lM+1 84]67. 2574, found 467.257:

N-Ben®Oylosyl hydroxyl ami ne

To a mixture of 60% NaH (120 mg ,N- 3 mmo | )
Benzyl hydroxyl amine hydr ochporrtiidé€n  aatd 0Ong,
it was XtforedOmi n0 Then TsClI (286 mg, 1.5
after it was2®oolaed dbwnreacti-BEC. wadhestirrt
reaction was qu@,nceéxetdr avd tt ehd 2& imtLh HBD € Mc 6 Bhb mb e
organic phases wer ebrwiarseh,edamnwd t dro nde nrilr astaetd.
resi dual mi xture was purified by silica ge
N-ben®Dybsyl hydr agpl asndlpisdac66 mg, 16%) .

Mp: 1°Q 5

H NMRROO OIHRIN 7d85 §.2 Hz, JZHRB, 27 H&1l Q) , -
i7.27 (m, 5H), 5.91 (s,'!€C1NMR 040. @&GIs, 2H),

cn



145. 09, 134.61, 129. 75, 129. 73, 129. 68, 12
| R ATRE: 3395, 3065, 3039, 2920, 2854, 1738
1325, 1306, 1294, 1254, 1213, 1183, 1165,
697, 654 cm

HRMS (EIl +Ycal/ed IM]. 07672, found 277.07728.

N,N-di meOhhplsyl hydroxyl ami ne

o]
o
To a soNNdi met bl hydroxyl amine hydrochl ori
EAN (0.9 mL, 6.6 mmol) in 25 mL DCM was adc
mL DCM sol uti &n cdrl ogWiesseswas ©O©or med after 2
reaction wasfoeniXh.edThhe reacti on mi xture wa
concentrated in vacuo. The residual mixtur
with PE/EA (NNdilme-Ohoy sayfl fhoyrdd ocacywyll amib ees d a s
(177 mg, 27%) .

Mp : °C7 9

H NMRR OO OMMAII 7d85 §. 2 Hz, JZHB, 27 HZ3 Q#H) ,
(s, 6H), X 4GMRI25 @GHYID 144.79, 132.51, 129
48. 91, 21. 65.

| R ATRE: 3098, 306 3, 3007, 2970, 29009, 2874
1495, 1466, 1443, 1399, 1354, 1298, 1213,

918, 829, 815, %94, 774, 705, 660 cm

HRMS (EIl +ycanl/ed 4M§. 06107, found 215.06092.

24. Substrate Scope

Gener al Procedure for the Amination React i

Secondary AmiGP PBroducts)

CM



To a stirred solution of the aminating reai
added the arenaeampOedt madompsphder at room
ot herwise stated. The reaction was stirred
(monitored by GCMS or TLC). Then the react
basified with lmagsadtus ats@ddh e Na@d@@ ou s | ay e
extracted with DCM (3 mL I 3), and the con
sat. brine (5 mL):S@rifiiedterved andydoocasniNaa
crude residue was pdraiyfeiredc mrywympatre gsialai ¢ & e

chromatography with PE/EA or DCM/ MeOH t o af

Gener al Procedure for the Amination React i
GP 4

To a stirring solution of TsONHMe or ot her
HFE P solution was added the arene (0.2 mmo
temperatur e, unl ess ot herwise stated. The
36 h to 10 days (monitored by GCMS or TLC).
DCM amsdfhad with 1 pdgquwveadws asg eldutNiaddCO The
was extracted with DCM (3 mL T 3), and the
with sat. brine (5 Q@ ,fdfritededvendaocbgdent
The crudweasr epsuirdiufei ed dHypyprepgaramategt dipmy ¢
chromatography with PE/EA or DCM/ MeOH t o af

2,4 r6 methylsapetinal (@ata were infthagreement
Me Me

\Q:NHZ

Me
Foll ocG#ki,Bgmesi tyl ene (24 mg, 0.2 mmol ), TsON
mL HFI P solutionawereomtiempei hocmd@6 om by

chromatography wi t h PE/ EArded: Imet-dayl eyt
tri met hdalsgei Il iomwe oi | (24 mg, 89%).

CH



IH NMR3OO ODIRII 6s782H)or 2H35 @.21 (s, 3H),
¢ NMR5 ®@BS8)I 140.10, 128.81, 127.14, 121.8

2, dr6ethyl apekcinal (dpta were inB&greement

Et Et
; NH»,

Et
Fol |l oGP ,n3glt Bi, &t hyl benzene (32 M6 Mmg2 Ommol

mmol ) in 0.5 mL HFI P sadl utoioam tveefpee i shtiigraréel do
by silica gel chromatography with PE/EA (1
2,4, et hgdsyreillliorme o1 | (22 mg, 63%).

'H NMRBOO OIM®II 6s832H),r 2H5I2 . @4.8614 m,i 6H), 1.
1.15 (h ™BMR5 MBGIG 139.20, 134.09, 127.87
24.41, 16.06, 13.17.

2, dr6isopropypaacttahedatby were inBi&greemen

iPr iPr
; NH»

'Pr

Fol | &Gwi, Bdl-t Bi, 5sopropyl benzene (41 mg, 0.2 m
mmol ) in 0.5 mL HFI P sadl utoioom tveearrpee fshtiigraréei do
by silica gel chromatogngphkywy!l wenh BEfBAdELC
2, 4r68 i soprboappyled hiowi moe | (24 mg, 55 %) .

IH NMRBOO OMIHQIi 6s922H)b,r 2HBIR.@B.703 m,i 2H), 2.
2.75 (m, 1H)6.8.R2H, (I2HY. 8 1HZ 5NMME. MHz ,
Chb@u 138. 71, 138. 03, 132. 41, 120. 69, 33.81

2, 3Tt 6amet hyl aniline (6)



Me
Me

Me NH,
Me

Fol I oGP ,mgl -t2e tdr,dbmet hyl benzene (271 88g,mgQ. 2 m
0.4 mmol) in 0.5 mL HFIP @6l utoioomn tweenper at
Purification by silica gel chromatography v
met hyl-te2at 3 ameblawwhahi bwneol i d (11 mg, 35%).
Mp : °C6 6

HNMR( 400 ORI 6s551H)byr 2H66 @.27 (s, 6H),
1€ NMRLOO QOH®Ii 142. 54, 133. 56, 122. 00, 117.

2, 3,-Bemdt ®met hyl aniline (7)
Me

Me Me

Me NH,
Me

Fol |l cGwi,Bdl, p,ehtdamet hyl benzene (30 mg, 0.2 n
0.4 mmol) in 0.5 mL HFIP @6l utoioonn tweenper st
Purification by silica gel chromatography Vv
met hyl -ReBRt dmét By &y ealnlidw nol i d (8 mg, 23 %) .
Mp: °@49

H NMRAOO QDRI 3bB22H), 2.26 (s, 6H), 2.23
'1ENMR 100 QMH®Iy 140. 24, 132. 24, 125. 01, 118.

2 -5 br omo armsipleicne a(l8)data were inPagreement

/©:Br
Br NH,

Foll oGWi,mglj Hr omobenzene MsDONKDTIO.(2L 0mmang),,
0.4 mmol) in 0.5 mL HFI RtSGIOPtuirord i wert @ omt ibn
gel chromatography with PE/ EAIi(blrOo:nio)a naisl ienle

cn



8aayell ow solid (36 mg, 72%).

H NMRBOO QMIMAI 7d3a4 §. 4 Hz, JEHR, 26 HZO0 (LdH) , ¢
(dd= 8. #Hz,218), 4E1AMRLS ,BRB)J. 145. 26, 133.5
122. 13, 121. 72, 118. 09, 107.72.

Met hyami dAobenzomatehyadlmiaBaoabenzoat e (®&b) and

aminobenzoate (9¢c)

COOMe MeOOC NH, NH,
M T
NH, MeOOC

9a 9b 9c
Fol | oGWi,n3gmet hyl benzoate (28MOTg, ( D04&L mgnol .
mmo | ) in 0.5 mL HFI P s altl@6i0oPurwerie agtiiomr eddy
gel chromatography wi t h PE/ EAmgtShyll) 2as e
ami nob®mzsyat ¢ ow oi | ( 4 -amgi, n olb3Oipzay aatled & w | 3

solid (10 mg, -a3ndi%)o bachrelzegnaetitdhyw HdaDPo. ( 3 mg,

Met haimi 2 ob e n zsopaetcet r(a9la)dat a were i nBhgreemen
COOMe

©iNH2

'H NMRBOO OMH@IH 7d8% (8.2, 1.6 HZ= 8HP, 7.26

1.6 Hz,i@H3J7 E6m752H), 5. 7€ NMR.,5 2@4B8B) 3.87 (

i« 168.56, 150.41, 134.05, 131.20, 116. 64,

Met hyaimi 3 obenzsopaetcet r(Blb)dat a were inB8greemen

MeOOC\©/NH2

IH NMR3OO ODMQIy 7d#2 (¢.9, 1.2 B=z,2.1H)Hz,7.BH),
7.21=(%.,9 Hz, VH)7.8,88.pddt,2 Hz, 1H), 3.8
¢ NMR5 BPS))U 167.25,11461296,2331119.68, 11
52.00.

Met hyaimi 4 0 b e n zsopaetcet r(a9lc)dat a were i nBl3greemen



MeOOC

IH NMR3OO ODHQIi 7d85 §.7 Hz, J2HB, 76 H&E3 Q@H) , <
(br, 2H), '8. EMR/Gs,@HESHY . 167. 14, 150.78, 131
113.78, 51.58.

22Fl udnotroanil ibAd u(pr@ay oamd!| i ne (10b)
- X
F
F NH,
NH,
10a 10b

Fol | oGwWi,18gl usmriot robenzene (28 MAgOTf0.(21 Odmarg),,
0.4 mmol) in 0.5 mL HFh®t XCOORGI iOhi evatrieost by
gel chromatography with PE/ EA -f(l1luds rlo as
nNitrohoband mherdriot robh0dd yeed | ow sol i d (28 mg

88%, t hef I a®miaot roofh @2b6-f | oBmriot rmméa@dH 14 : 1 from
NMR .
22Fl u®notroanispencet r(all0adat a were in® 8greemen
NO,
E
NH,

'H NMR3OO OD@IN 7deéx (7.8, 2.8 HzZs 8HB, 4%.138
2.8 Hz, 189 ,10.20D,7 §.d&1,Hz'€ INNNRR54KD8) (br, 2H
U 154,)642%50.1 Hz), 14414665 HBPz52155461z)d,
114. W% B8d3 Hz)Jl= B1UOFHRMRId,( 28BGNHZ25. 3 1.

5Fl u@notroanidpencet r(allobdata were intadgreemen

F NH,

'H NMR3OO OMM@IH 8d#kB (9.6, 5.9 HI= 110H)3, 62 .458
Hz, 1H),J®6.%.36, dd.d5, 2.5'®zNMRB) @B&) 23 (br,
U 166,)872%6.3 Hz), 1471285 HZP=7B29H3Hz|d,

ccC



105. 69 24,6 HzJs 260.3F6HMRdI(268BEMED L. 50.

Ani |l i s@ect¥)al data were inkP&greement with

©/NH2

To a stirred solution of the(@s@EPNHBomg, 115

0.004 mmol) in 0.5 mL HFIP was added benze
at mosphere at room temperature,. The reactd.i
Then the reaction was diluted with 1mL DC
NaHG®queous solution. The aqueous | ayer wa
and the combined organic | ayers were wash
anhydr2860s fNal tered and concentrated in vacu
by pr epa-tagteirvec htrtoimmmt ography or silica gel

(5:1) to abbpeldl awidbilnhe( 4 mg, 22%).
'H NMRBOO OMDM@II 777211 (2 H)i6.&@481 L m,i16lLH)6 6. 75
(m, 2H), 3JESRMRDL BERAFNL46. 29, 129.26, 118.5

4met hoxyanili-methdR2paniahidne (12b)
OMe OMe

o
H,oN NH,

12a 12b
To a stirred solution of the(@&@s@ENHBomg, 115
0.004 mmol) in 0.5 mL HFIP Wpsuaddedambi s
at mosphere at room temperature. The reacti
Then the reaction was diluted with 1mL DC
NaHG®queous solution. The aqueous | ayer wa
and the combined organic | ayers were wash
anhydr:8@s fNaltered and concentrated i n vacu
by prepatavyevechhomatography or silica gel
(4: 1f)f d-rod tath o x yla2misbr own o1 | (9mengh o B8y &N i lainde

CT



l12dabr own oil (9 mg, 37%) .

4met hoxyanislpiece r@l2al)ata were in® dgreement
H,N
IH NMR3OO OMM®II6. 5 (J = 8.8 Hz, 2H), 6.65 (d

(s, 3H), 3TA4NMRIGr @E2HY .152.78, 139.88, 116

55. 70

2met hoxyanislpieced r(@al2@)ata were inldgreement
OMe

QNHz

IH NMRS 00 OIM®Ii 6i.68.2h7 (2H)6.6176m, 2H), 3.85

3.80 (¥ NMRH25 OH®Ii 147.29, 136.09, 121.03,
110.37, 55.30.

N, Di met hyl @spktcheavelreddatna agreement?with | it

T
NHMe

Foll ocGRi,Mg ol uene (18 mg, 16.22 mgmo I0). 4 Tem@NH M4
HFI P solution weat sotomrediRperdtil@adnygs by
chromatography with PE/EANAZOme) hg®aal i inme

asyellow oil (6 mg, 25 %) .
'H NMRBOO QOMHRIN7 . WY=(8. 2 Hz, JZHB, 26 HEZ7 @MH) ,
(br 1H), 2.83 (sl€ 3INHWMR7 5 2 @BDF)IU( sl 4 63.H) 4., 129. €

126. 65, 112. 74, 31.19, 20.35.

4Et hNvthet hy |l @2Ms peaer 61 data were valllBegs ee men

RO
NHMe

Foll oGWki,MMget hyl benzene (21 mg, 0.2 mmol ), Ts

0.5 mL HFIP solutiomtweroe ns ttierfpesdi dftiacrrae 1 00 nc
cy



silica gel chromatogebphynwi sbl-PEEMEIAaf 2O d
met hyl 2a@eayelnleow oil (11 mg, 41%) .

H NMRBOO QODHRIi 7d05 §.5 Hz, J2ZHB, 56 HGQ Q) ,
(br 1H), 2.84J€s7.8HMHz, 22687, 6 hlH2 INNMEH.
MHzCDG)IU 147. 10, 133. 37, 128. 50, 112. 75, 31.

4- s op FNenpeytlh y | an)lislpiencet r @ | data were in agree

vallifes

Pr :
NHMe

Foll &G, dgcumene (24 mg, 0.2 mmol ), TsONHMe
HFI P solution weat sotomredPperdil@adanygs by
chromatography wi t h PE/ EA (2d:sb)pNapylel ut |
met hylaheyelnleow oil (13 mg, 41%).

H NMRBROO QODHRIi 7dJI® §.4 Hz, J2ZHRB, 46 H&G1l QM) ,
by 1H)I2.Z99@m, 1H), 3= 8&. q sH&z NHHFA S .1MRS5, (d,
CDQ@Iu 147. 38, 137. 80, 127302, 112. 49, 33. 14

4-(Te-but-M-mgt hyl af)islpieced r@2 data were in agr ece

valldbes

NHMe

Foll -G, llgbut yl benzene (27 m@gl6@. lngmma@l ¥, mmo
in 0.5 mL HFIP solutaonr wemet elper @dtlecheér oh
silica gel chromatography with(REAEAI ] 20: 1)
N-met hy |l Z2a 8y e Inleow o | (15 mg, 46 %) .

'H NMRBOO OMH@IW 7d32A5 §. ZH)Hz ,6J608 .(A)Hz ,2. 84

(s, 3H), Y& INMR(GQ @OHZIH 147.00, 140.06, 125
33.81, 31.54, 30.95.

c o



51 soprNpfEly Imet hyl 3 niline (2

I,
'Pr NHMe

Fol |l ocG#i,dgy mene (27 mg, 0.2 mmol ), TsONHMe (
mL HFI P solution asmerreo osm itrerRepde if éofro 8¢ idary sby

chromatography with ®&&l/ EAnt( 2-@¢ dpNofpsdl ed ut i
di met hy2Basyelilnoew oi | (21 mg, 6 6 %) .

'H NMRBOO QODHQIH 6d99 [.6 Hz, IAH)7. 6,. 517. 4 dHlz ,

6.5Q=(8,4 Hz, 1H),j22802(fMs, 1BH),2219®1(s, 3t
Hz, ®H)NMR5 KBPB)UI 148.11, 147.06, 129.81, 11
34. 27, 30. 80, 24. 16, 16. 96.

N, 3Trdi met hyldani B,nat,e3i (met hy#bani |l i ne (2
- )
PSS
Me
Me NHMe
NHMe
24a 24b

Fol |l oG ,Mgoy |l ene (21 mg, 0.2 mmol ), TsONHMe
mL HFI P solution wate r®boimr rteedPpuferoiref ti &raed a 9 8
prepar altawer tdhmomat ography with PE/EA (20:
N, 3t 4i met hdaasuyiell il mev oi IN, 1 Bi mgd) hddaedan i | i ne
yell ow oi l (6 mg) (18 mg total, 67% combi n

N, 3Trdi met hyldampécmnreall 2dat a were inkP&8greemen

Y.

Me NHMe

H NMRBOO QMIM®)II 6d9F §.0 Hz, JEHR, 46 HZ3 (L) , ¢
(dd J=8.D.,4 Hz, HH)LH)3.3%. 83 (s, 3H)E 2.23 (s
NMR 75 NB®BU 147.55, 137. 19, 130. 20.,99,25. 27,

18. 63.
N, 22TrBi met hyldampécneal 2data were inkPd8greemen

TN



Me

Me
NHMe

'H NMRBROO QGDH@IG 7tP6 7.8 Hz, JEH), 86 H&E1 (@LdH) A6
(d 7.8 Hz, 1H), 2.89 (sL€& NWR 5 2@BAB) (s, 3H)
 147.21, 136.33, 126.21, 120.21, 119.25,

N, 22Tr5i met hy | asmielcitmeal ( 2d%)t a were in B&greement

Me
Me/QNHMe
Foll oGWwi,plgyl ene (21 mg, 0.2 mmol ), TsONHMe
mL HFI P solution asmerreo osm itrerRepde if éofro 8¢ idary sby
chromatography with PE/ BEAd&d24 51 measvyebaotin
23 ayell ow oil (15 mg, 55%).
H NMRBOO MH2U €DEH 7.4 Hz, JEHY, 46 HEQ (LdH) , ¢
(s, 1H), 2.90 (s, 3HT, NMRPI3 MHs)li D). 6,10
136. 77, 129. 73, 118. 91, 117. 43, 110. 10, 30.

N, 22T r4i met hy I6esrmielcitmeal ( data were inBdgreement
Me Me

\QNHMe
Foll cGWPi, Mgyl ene (21 mg, 0.2 mmol ), TsONHMe
mL HFI P soluti on amerreo csm itrerRepde if foiro Bé idary sby
chromatography with PE/BAdg¢24HMlmeasvyehbaotiin
26asayell ow oil (25 mg, 92%) .
H NMRBOO ODHQ)II 6d98 T.8 Hz, 1H), &= 97.. & s, 1

Hz, 1H), 2.89 (s, 3HE, NMR2% RBG)U3IHI4. 2813 |
130.79,1216270.13,4,122. 08, 109.37, 31.05, 20.30

2 -DH etNanyelt hyl adi |l i ne (2

TM



NHMe

Foll cGwi,degtlj 2t hyl benzene (27 Mp620mg@, minod ) mma
in 0.5 mL HFIP solutatonr oveem et esfBu @ ir etide déoir o 18
silica gel chromatography with -dPiIEeNENAY [( 20: 1)
met hyl Zamay elnleow oi | (26 mg, 80%).

'H NMRBOO QHQIi 7daixE (8. 1, 2.0 Bz ,21H)Hz6.DBH8) ,
6.61U=(8,1 Hz,brl1HH,) ,h 324D0J€Es7.8HHz, 226Y, (17,
J= 7.5 Hz, J2HJ,51H28J8H] .5 1H2ANNMB. MHz,
CDG)IO 16424,. 132. 81, 127. 72, 127. 47, 125. 99,
12. 96.

|l R ( Re fi £ 2436] 2064,)2930, 2874, 2810, 1851, 1814, 1769, 1727, 1615, 1584,

1521, 1454, 1416, 1373, 1307, 1267, 1217,1171, 1156, 1125, 1061, 961, 887, 812, 723,
623cmt

HRMS (EIl +fcal/ed f6wd. 13555, found 163.13511.

2 -Dhi i sofNFmeeptynly | a@i | i ne (2

Pr : :'Pr
NHMe

Foll oGPi,Mgllj Bsopropyl benzene (3Q16g, m@®, 20 ménc

mmol ) in 0.5 mL HFIP saft utoom twempeséioneido
by silica gel chromatography wi t-chi etEH¥EIA ( 2C
N-met hyl 28a 8y @ Inleow oi | (25 mg, 6 6 %) .

IH NMRBOO QIH®IY 7i.70.8n3 ( 2H)i6.6969m, bLH)H) 3.56
2.90 (s,i23Bp, (&,i91aH)4, (IME3WMESE. BB

143.98, 137.57, 132.21, 124.09, 123.16, 10
| R ( Re fi E24%2] 28582926, 2869, 2812, 1737, 1613, 1510, 1458, 1418, 1380,

1360, 1309, 1262, 1217, 1186, 1172, 1146, 1087, 1043, 927, 889, 811, 760634

HRMS (El +Ycal/ezd fM]. 16685, found 191.16767.



N-Me t Ry-tBi h yIHfi n danmi n &a ) ( 2aNAmde t R y-dBi h yIHf o
i ndeanmi n3d ) ( 2

<:j[::L\ *
NHMe
NHMe

29a 29b
Foll oG, Mgl BylHr odene (24 mg, O( 26 2nmmd ,) , 0 .T8& C
mmol ) in 0.5 mL HFIP sat utoom twempesbdiomeido
by prepai atyieve cthimioomat ography with PE/ EA (
aff oNM-mdeetd2 yd3i h ylH-r o d5earmi 292a sy el | ow | i qui d (10
N-me t 2 yd3i h ylH-r o0 ddearmi 29ea sy el | ow o | (5 mg) (15
combined yield).

N-Me t Ry-t8i h yIHfi a0 deanmi n9% ) ( 2

: NHMe

H NMRBOO OIHQ)II 7d05 §.0 Hz, JEHR, 26 HE5 (LdH) , ¢
(dd=s 8.0, 2.2iHz74 1Hp, 42LHPY,1i2.88 (B, 3H), :
NMR 75 EBGJu 148. 21, 145. 38, 133. 03, 124. 68,
31. 28, 25. 71.

| R ( Re I =3406,8019, 2945, 2888, 2843, 2808, 1853, 1618, 1585, 1507, 1443,

1413, 1335, 1295, 1258, 1213, 1157, 1124, 1091, 1052, 841, 806, 747, 6694627

HRMS (El +fcanl/ed IMM]. 10425, found 147.10379.
N-Me t Ry-t8i h yIHfi a0 ddeanmi n9 ) ( 2

NHMe
IH NMRBOO ODH@II 7td=l 7.7 Hz, JEH)Y,. 76 H&E7 @H) , ¢
(= 7.7 Hzj218Y, (@&, 98H), 2.89 (Z,03H0)m, 2.6
2H}E NMRI5 MB®G)IG 145.47, 144.70, 128.19, 12
33.34, 30.77, 29.31, 24.59.
| R ( Re ff £24%9i 30402948, 2841, 2811, 1892, 1593, 15835, 1440, 1338,

TO



1311, 1161, 1125, 1085, 1058, 1000, 945, 762, 70; 687
HRMS (EIl +Ycal/ed IMj. 10425, found 147.10365.

N-Met Koy, |61 ¢f 8 ahydr ochampihrn&8a)l( e aNtde t ¥y 16-, 7, 8
tetrahydr oZraampihddé )l en

::: ::: ~ '
NHMe
NHMe

30a 30b

Fol | oG ,ndgl -t2e t3r,adhydr onapht hal ene (26 mg, 0.
mg , 0.8 mmol) in 0.5 mL HFat sobmttit empaeat
Puridnclayi preparyatri wcehrtohman ography with PE/
solvent Naétfbyldeeét 8 ahydr-daamip3h@almaleddn ow oi |
(10 mi-meaHBgb-t €t 8ahydr-bami@ibha Byad lelnow | i qui d (
mg) (26t ab, 62% combined yield).

N-Met Foy |61 ¢t Bahydr oraampihi@dh)a(l en

: : NHMe

IH NMRAOO QIMRII 6d94 §.2 Hz, Ja=H)8. 26,. 424. 4 dHiz, ,
6. 36J=(@, 4 Hz,briH)H,) ,3.2382.(62(BH)4HBB87H5. 85
(m, £HNMROO O 147.20, 137.75, 129.72, 1
31.10, 29. 71, 28. 50, 23. 65, 23.40.

| R ( Re fi E2485| 2026,2855, 2836, 2660, 1877, 1839, 1617, 1581, 1514, 1470

1447, 1407,11352, 1332, 1321, 1306, 1262, 1234, 1204, 1171, 1156, 1117, 1069, 1057,

988, 941, 903, 847, 822, 799, 6991

HRMS (El +fcan/ed f6évM]. 11990, found 161.12049.
N-Met Koy |61 ¢t B ahydr ohamihi@d a(l en

NHMe

IH NMRAOO ODIQIi 7108 7.8 Hz, JEH)Y, 86 HE3 (@1H) , ¢

TN



(dl= 7.8 Hz,brlHWH),325D00 s6. BHJz, P2 H6, 2(2.,4 0
Hz, 2H)1. 83 9@m, i 2.H)3 @h&8 NMRL OO0 OIBIG)If

146.89, 137.41, 126.09, 121.04, 118.17, 10
| R ( Re fi E2483] 30713035, 2926, 2857, 2834, 2813, 1800, 1590, 1509, 1472,

1439, 1338, 1313, 1285, 1249, 1167, 1151, 1106, 1081, 1060, 1005, 966, 882, 859, 830,

763, 711c m

HRMS (EI +Ycanl/ed fév]. 11990, found 161.12102.

N-Me t Ry-t8i hy dr o b eSazno fnuer 3adn) ( anbmet Ry-13
di hydr ob e7azno fraudr )a( n

NHM
o e
+ O
NHMe
31a 31b

Foll oGWi ,n3g@d) Bydrobenzofuran (24( &3, m@, 20 mao
mmol ) in 0.5 mL HFI P sadl utoioam tveefpee i satiigraréei do
by prepai atyieve cthimioomat ography with PE/ EA (
af f oN-ndeetd2 yd3i hy dr o b-Baamio3dileampeael | ow oi IN- (12 mg)
met 2yd3i hydr ob-éamio3iearsdbm own oi | (3 mg) (15 m
combined yield).

N-Met Ry-tB8i hydr ob eSaznoifndet m(pect r al data were ir

with |itéd¥ature values

CIL
NHMe

H NMRROO ODHRIi 6d66 §. 4 Hz, JEHXL, 96 HZ6 (LeH) , ¢
(di= 8.4, 1.9 Hz,8.16H)Hz ,4)24H9 ., 6t3HA5 ZH), 2.80
'€ NMROO QMH®Ii 152483783, 127. 77, 112. 09, 11
32. 00, 30. 41.

N-Me t Ry-t8i hy dr o b e7azno frdudr )a( n



NHMe

H NMRAOO QMM 6tJFJ=9 7(. 6 Hz, JtHY, 66. 6H) (dp. 48
= 7.6 Hz, JAHY.,7 4H56I2HY ., 7 3H21 ZHYEL, NMR87 (s,
(100 ODBIR)IHE 147.10, 134.56, 125.28, 121.31,
30.54.

| R ( Re fi E2397| 3026,)2955, 2918, 2889, 2854, 2803, 1823, 1604, 1492, 1444,

1358, 1336, 1310, 1219, 1152, 1099, 1052, 984, 944, 847, 802, if06

HRMS (El +Ycal/aed 149.08352, found 149.08312.

N-Met Ryt losy | i5@ano n®n ( 3

Ts
\

1L
NHMe

Foll ocGkPi,Bglosyl indoline (55 mg, 0.2 mmol ), Ts
0.5 mL HFIP soluti oammt weaaem sttd rPuerdd tif uWorad i306n
prepar altawer tchhrnomat ography with PE/EA (4:1
metHAybsyl HampbIReayel | ow oi | (40 mg, 67 %) .

H NMRBOO OIH@)I 7d9%F §.2 Hz, JZH®B, 37 H48 (@Ld),
(dz 8.2 Hz, J2HB, 36H50 (LH), J6.881(8z, 1LBH), 3:
(s, 3H)J= B..65 Hizt,, 2HE, NMRB% MBGIU3IHHEG6. 10,
143. 64, 133. 96, 129. 46, 162, 7 .3316.,4 51,1 72.82. 33,9 ,1 12
| R ( Re fi E24%6i 3029,)2954, 2923, 2809, 2255, 1615, 1597, 1491, 1448, 1347,

1305, 1286, 1240, 1184, 1163, 1090, 1053, 972, 912, 813, 731, 708, 691, 662n612

1

HRMS (EIl +Ycal/ed 3. 10835, found 302.10730.

N-Met hy |l dlgnlz a3[f>d mor8al) ( 3:Wmet hyl ddrnz f4di ox ol
ami n3d) (3



0
° {
< + o}
o NHMe NHMe
33a 33b

Foll oGP nxgba@njzb,[3] di oxol e (25 mg, 0.2 mmol)
mmol ) in 0.5 mL HFI P sadl utteeaoame .rwalruer iesftiicrartei do
by preparayevechhomat ography with PE/ EA (5:
N-met hyldbpthzB8pdmopmwmlasayell ow oil N2 1 mg )

met hyldopthz8pPpdmboBeadsayel | ow oil {8t alg) 8Q@%
combined yield).

N-Met hy | ¢ gnlz d3[]5d mo r 8l)s(p3ect r al data were in

(o))

|l iteratldre values

o)
T
O NHMe

H NMRBOO QOIHRIi 6d68 §.3 Hz, JEHR, 36 H25 (LdH) , ¢
(dd#= 8.3, 2.3 Hz, 1K) 1HY., 82T ONMREH) BIHZ., 38 (
CDQ@Iu 148. 36, 145. 24, 139. 55, 108. 60, 103. 8
N-Met hy !l ¢ gnlz o3[}4-d mo v &l)s(p3ect r al dgtaememte Wwint h
literatbdre values

o]

<

O
NHMe

IH NMRIOO OIM®)Ii 6t J6 8.2 Hz, J1=H)§. 6,. 313. | dHiz,
6.29Jdsd.,2, 1.0 Hz, 1H) 'C5NHBLOOs MHEH), 2.89
U 147.06, 134.10, 133.75, 122.39, 105.77,

N, 2 -TMe,tér amet hyapettnael (lata were in agree

valldies

Me Me
; NHMe

Me



Foll oG#ki,Bgmesi tyl ene (27 mg, 0.2 mmol ), TsON
mL HFI P solutionawereomtiempaeihocmaadé om by
chromatography wi t h PE/ EA (de&OdN12 -4a$ el L
tetrametligayaenlillowmweoi | (25 mg, 83%).

H NMRBOO Q@I 6s832H), 2.74 (s, 3HYE 2.27 (
NMR 75 KBGJL 144. 84, 131. 32, 129. 52, 129. 43,

2, r6 eN-mgt hyl a#)i |l i ne (3

Et Et
; NHMe

Et
Foll oWH n3y 1t B3i, &t hy|l benzene (32mg, 0.2 mmol)

mmol ) in 0.5 mL HFI P sadl utoioam tveefpee i satiigraréel do
by si lcithcaom@adelography with PE/EA (106: 1) as
tri Nmeylhyl 3anyelnleow oil (26 mg, 68%).

H NMRBOO ODHQII 6s892d), 2.75)=(F, 63HE, 2H6 ¢
(g 7.6 Hzjil2HQ , (i, BBMH)5 KPHB)U 143.96, 138. 3
136. 31, 126. 17, 37.19, 28. 32, 24. 34, 15. 62
|l R ( Re fi E 2390i 20642932, 2872, 2798, 1758, 1681, 1588, 1475, 1417, 1374,

1319, 1280, 1221, 1139, 1071, 1028, §4), 696c M

HRMS (El +fcanl/ed IM]. 16685, found 191.16769.

24 -Tor i i s opmetplyy!l a®i |l i ne (3

Pr iPr
; NHMe

Fol | &GP, Bglt Bi, 5sopropyl benzene (@481 mgg, 0024 m

mmol ) in 0.5 mL HFI P sadl utoioom tveePrpee i shtiigrarée do
by silica gel chromatography with -PE/ EA (:
triisbmebophyl IFbaayelnleow oi l (23 mg, 50%).

TYy



IH NMRBOOzQMHG)II 6s962d), JE. Z90( Mept 2J#), 2.87
7.01H)z,, 2.73 (95 BHQ,HZA, 2I22 Kr}d,0 1HE22 6l MEL),.

(75 ®@PBYU 143.71, 142.28, 142.03, 121.48, 3
| RRe(f | eix=i3200, P961, 2869, 2796, 1763, 1728, 1682, 1606, 1584, 1471, 1417,

1382, 1362, 1310, 1280, 1246, 1217, 1180, 1123, 1069, 1024, 941, 876, 820, 751, 703,

648, 609c M

HRMS (El +fcanl/ed 43v3. 21380, found 233.21425.

N, 2,Pebht@methy) aniline (3
Me
Me
Me NHMe
Me

Fol | oGP ,n3gl ,-t2e t4r,sbmet hyl|l benzene (27 mg, 0.2 mn
0.4 mmol) in 0.5 mL HFIP agolruaadanmnt eveper ast
Purification byraiplhiycaideéel PEHEAM&@LO: 1) as ¢
N, 2, p,.ent@amet Boplapali |l owesol i d (23 mg, 72%).

Mp: °C4 9

H NMR3OO QM@ 6s731H)byr AHOOQO @.72 (s, 3H),

2.22 (&£, NO(Rj5 MNWG)IG 147.26, 134.25, 126.32
20. 30, 13.85.

| R ( AT=R347, 3012, 2948, 2919, 2863, 2798, 1724, 1679, 1611, 1564, 1495,

1464, 1446, 1422, 1395, 1301, 1261, 1225, 117193, 1126, 1107, 1006, 894, 860,

775, 744, 680, 640, 614 m

HRMS (EIl +fcal/ed f6wd. 13555, found 163. 13537,

N, 2, 3-Héxamét hylaniline (3
Me

Me Me

Me NHMe
Me

T



Fol |l cGWwi,Bdl, p,ehtda,met hyl benzene (30 mg, 0.2 n
0.4 mmol) in 0.5 mL HFI P asgolrucaannt evepgesr as
Purification by silica gel chromatography v
N, 2, 3-héxamet hgyraaymwal | ow solid (34 mg, 97 %).
Mp: °C51

'H NMRBOO ODH@IH 3bpP51MH), 2.70 (s, 3H), 2.29
2.24 (&, NM®)5 NWBDG)IU 144. 72, 133.01, 129.78
16. 79, 16. 51, 14.63.

| R ( AT=R378, 3304, 2923, 2791, 1656, 1572, 1460, 1406, 1376, 1308, 1255,

1127, 1109, 1065, 1014, 963, 902, 838, 756, 718, 668, 636, 62¢, H10

HRMS (EIl +fcal/ed I™M]. 15120, found 177.15147,

3Br omMlp 2 -t4de t6ér amet h®l ani |l i ne (3
Fol | cG#i, dlr o-npd,r5 met hyl benzene (40 mg, 0.2 I

mg , 0.8 mmol) in 0.5 mL HFBABP solomtitempwe ¢
Purification by silica gel chromatography Vv
3br o-Mo2 it4de t6met hy3Baaynel i mw oi | (30 mg, 6 7 %) .
Br
Me Me
NHMe
Me

IH NMRAOO GG 6s911H), 2.71 (s, 3H), 2.42
2.23 (*&, NMR)0.0 @I 146.29, 131.96, 130.52,
125.97, 35.79, 23.47, 18.89, 17.78.

| R ( Re fi E2385] 2950,2922, 2857, 2795, 1795, 1679, 1594, 1469, 1406, 1377,

1306, 1260, 1188, 1143, 1025, 972, 8681

HRMS (EIl +Ycanl/ed 4M]. 03041, found 227.03070.

4-Met hdlxet hy | adai)ldamet hdl-met hyl adgbi)l i ne (3



L @Om
NHMe NHMe
39a

Foll oGP, Bgani sole (22 mg, 0.2 mmol ), TsONHMe
HFI P solution watrercdmrtiremdudiodt 8&e¢ ihon by p
t h-i aycéhmr omat ography with PE/ EA (n2elt:hiojx yas el

N-met hy |l 2aa syienlel ow | i qui-de t( Etmemgh)y | &@8imd |2 n e
asyellow oil (2 mg) (14 mg total, 52% combi
4-met h-b-megt hyl a®a)speet r( 8I data were in agree
valldies

Meo\©\
NHMe

'H NMRROO OMHQ@Ii 6dg84 §. 9 Hz, JZHB, 96 HEQ @) ,
(s, 3H), Y& BNMR/ S5, @®E)I 152. 09, 114133 .6626, 114
55. 83, 31.62.
2-Met hdlxmegt hyl adh)speet r 8l data were in agree
valldes

OMe
@NHMe
H NMRBOO OIM@Ii 6t@2 ¢ = 7.6, 1.5 Hz, 1H), 6.
1H), 6.896(td, 5JHz, 1H), 6.63r(ddH),J 3=856. ¢,

3H), 2.88 NNRS53HBB)U 146.88, 139.30, 121.31
109.22, 55.36, 30.35.

4-( Br o mo b uN-noextyhy | adial)i nan(dd r @ mo b uN-noextyh)y |
annii 4®) (

) O
S0 ST
NHMe NHMe

Fol |l &G, B&rdomobut oxy) benzene (46 mg, 0.2 mm
y ™



mmol ) in 0.5 mL HFI P saadl utoioaom tveaPrpee i shtiigrarée do
by prepaid atycelwreo ntahtiongr aphy wi t h PE/ EA (20:
affor(dderdomrMob-tmex Wyl 48a@bi owen oi |l (27 mg, n
abov€, 3bhe sol vent °Cwa sn evaaxfHon ® raenddi-820 x 9 )
met hyl Aba gdbirmevn 01314 (mig nme)t a(l , 67% combined
4-( Br o mo b uN-noextyhy | admai)l i ne (

Br/\/\/o\©\
NHMe

IH NMRR OO OIMAIiI 6d39 1.6 Hz, JZHY, 66 HE9 Q) , :
(br, 2H)= 63.448Hz(,t ,2H) 2208 m(sAaHBHE) 2 M2 2GY .
& NMRL25 O®D@Ii 151.52, 143.15, 115.68, 113.
29.47, 27.99.

| R (RefiFeB8i481): 2954, 2875, 2634, 2574, 247
13017254, 1180, 1117, 1033, 969, 941, 836, 7
HRMS (EI +Ycanl/ed J49M]. 04098, found 257.04118.

2-(Br o mo b uN-noextyhy I ad4mbi)l i ne (
@O\/\/\Br

NHMe
'H NMRBROO OHQIL 6t ®@e .6, 1.4 H=z=, 71H),, 16 .47 Hz(
1H), i6.%7 (m, X=H)5. 94 H®x3 JEtHH . 4 3HH,0 A H), 2.87
2.19.85 (ht MMRY5 MEBG)IU 145.97, 139.39, 121
110. 09, 109.42,2%.7585,2B3949, 30. 36,
| R ( AT=R394, 2925, 2594, 1736, 1609, 1503, 1466, 1401, 1292, 1261, 1216,

1164, 1105, 1043, 1009, 965, 866, 761, 627,61
HRMS (EIl +Ycail/ed J9M}. 04098, found 257.04132.

4-(Br omopha&mexy)y | a4nti | i ne (



ISR
Br NHMe

Fol |l oG, Blgr o-dAmhenoxybenzene (50 mg, 0.2 mmol

0.4 mmol) in 0.5 mL HFIP sobluboonteeaper 3t
Purification by silica gel aolgrematvegtaphyov
4-(4dbr omop hdmetxtyy |l 4 By ¢ Inleow oi | (30 mg, 54%).

IH NMRBOO OIM®Ii 7d36 9.0 Hz, J2ZHP, 06 HZO Qd) , ¢
(= 8.8 Hz, J2HB, 86HE1 Q&f, NRIRFS4 BsG) 3 H) .

i 158.39, 147.14, 146.16, 132.33, 121.23,
| R (AERB4A16, 2981, 2919, 2882, 2811, 1611,
1234, 1164, 1098,75130,6 86,8 41,0%0665, 3 ,8 7611,7 8c2n2 ,
HRMS (EIl +Ycal/ed 4M™M].00968, found 277.00901.

N-Met Myplhenoxyaza)l B-medt EPphenoxyazdb)line (4

o) NHMe
O oy
NHMe
42a 42b

Foll oGWi,)3goxydi benzene (34 m@1 Ong2 Mmal IMmoT s
0.5 mL HFIP solutiomatweoemstiermueddfarad 2 o0d
prepar altawer tdhhmomat ography with PE/EA (20:

N-met#Hd-ghenoxydaialsaryel | ow oi |l N2n#e t ngl) and
phenoxydzdraightr oewn oi | (4 mg) (28 mg total, 71
N-Met WMyplh e n o xy a2ai)sl pencet r (a4 data were in agree
vallfes

oQ,.

IH NMRBOO QMG 7t2=2 §.9 Hz, J2HB, 96H®7 (H), ¢
(= 8.9 Hz, JAHB, 96 HEbrRH#)H) , 3 228BONMRES5 3 H) .
MHzGDG)IU 159. 14, 147.55, 145.95, 129.45, 121

yo



N-Met Ryplhenoxy a2bi)d g encet r(ad data were in agree
vallQPes

NHMe
O"C
H NMRR OO QOMHAW 7t30 8.0 Hz, J2H9.0 7THD,8 IH), 7.
J= 7.8 Hz, JtHB, 06H96 Jeg#y, 86 H&5 JEH#Y, 86 HZ4 ( «
1H), 6&=6&.@8t Hz, 1HYE NMR8B5 (®BHRIBHLS57. 52,
142. 79, 141. 56, 129. 66, 125. 04, 122. 60, 11

4-Met h-olx-8i met hyl|l Japecdiagaal ver e in agreement

valllbes

Meoji)\
Me NHMe

Fol |l oG#Pi,Boglet h-d2met hyl benzene (24 mg, 0.2 mmol

0.4 mmol) in 0.5 mL HFBB aiolruaadanmnt evepger ast
Purification by silica gel chromatography Vv
4-met h-N,x8yi met hydBasyielilnoew oi | (16 mg, 53 %) .

IH NMRBOO ODMGIl 6dJ73 §.5 Hz, JEHR, 86 HZ9 (L&), ¢
(dd= 8.5, 2.8 Hz, 1H), 3.77'% sNMRBH) MH2, 80 (
CDGIU 150.43, 143.42, 127.64, 116.10, 111.8

4-Met hdIx-8i met hyl 4ani lamae R-fA4i met hyl 4niline (4
MeO Me Me OMe
T, - X
NHMe NHMe
44a 44b
Foll oGP, Bglet h-dmegt hyl benzene (24 mg, 0.2 mmol
0.4 mmol) in 0.5 mL HFI P asolruadmnt evepesr ast

Purfication byl goyerpachintomeaet adgrianphy with PE/
sol vent -radtf loN,>d dne4 h y4daaansay @ Inleow oi | - (7 mg)

yn



me t h-N, xdyi met h yddbaarsiblr iorwen o i | (7 mg) (14 mg to
yield).
4-Met h-dIx-Bi met hyl 4arpipleicte a(l4 data were in agre
vallbfes
MeO Me

\@NHMe
H NMRAOO OIHQII 6i67.660 (2H) ,J=6.85.64 (Hlz,, 1H), 3
3H), 2.86 (s,'€3MMNR ®0 OMHGUs ,1531H)7.0, 141.59,
117. 00, 111. 58, 110. 23, 55. 84, 31.50, 17. 6:
2-Met h-dolx4i met hyl4niline (4
Me OMe

\@NHMe
'H NMRBOO QMR 6ddEFE (7. 9, 0.9 Hz,01H)Hz 6.5R) ,
6.5U=(d,9 Hz, 1H), 3.83 (slEC3NMMR52.MH&, (s,
CDQ@IU 146. 94, 137.050. 882,5.80®9. 33@,1.2%.,37, 30.
| R (Reffkeg#@aa): 2932, 2831, 1606, 1512, 146¢

1151, 1107, 1063, 10&mh, 996, 924, 863, 798,
HRMS (EIl +Ycal/ed I9M]. 09917, found 151.09847.

2-Me t h-0lx§ i metnh y liZhsep At r al data were in agre:

vallifes
/@OMG
Me NHMe

Fol |l oGaPi,Bygle t h-4met hyl benzene (24 mgg810mg, mmol

0.4 mmol) in 0.5 mL HFIP agolruaadanmnt evepger ast
Purification by silica gel chromatography Vv
2-me t h-N,x8yi met hydbasyi elilnoew oi | (12 mg, 40%) .

'H NMRBOO QMHQIi 6d66 A. 9 Hz, JI=H)7,. 96. 417 9(,d d1,H) ,
(d= 1.9 Hz,brl1HWH),43182( (s, 3HIEE RME& (s, 3I

MHzCDG)Jlu 144.94, 139.15, 130.71, 116.30, 11CcC
yp



5Et hmet h-Bl-rmet hyl a@i |l i ne (4
/@OMe
Et NHMe

Fol |l oG ,n3gt Mynlet hoxybenzene (27 mgg810mB, mmol

0.4 mmol) in 0.5 mL HFI P agolruaanmnt emepgesr as
Purification by silica gel chromatography v
5et ynlet h-N-xngt hy | 468 By @ Inleow oi | (16 mg, 48%).

IH NMRBOO OIHRIW 6d7H §.0 Hz, 1=H)8. 06,. 521. O dHiz

6.47=(@, 0 Hz,brlH)H), 6 432B3( (s, 3M).,7.5. &g, (s,
2H), U=25.6t H&, NIR)5. OGB)IU 145.07, 139.18,

114199, 29, 109. 20, 55. 52, 30. 38, 28. 65, 15
| R (RefiflEe8488):2962, 2932, 2832, 2805, 160
1351, 1318, 1294, 1265, 1224, 1167, 1128,

c m

HRMS (EIl +Ycanldd . LMB82, found 165.11449.

51 sopraoney Ih-bl-rmegt hyl awi |l ine (4
£’
'Pr NHMe

Fol |l oGWi ,n3glsop#Amptyhoxybenzene (30 mg, 0.2 mm

mg , 0.4 mmol) in 0.5 mL HFRItP rsocolmatttieanm ewe r ¢
Purification by silica gel chromatography v
5i sop2mey h-Nmegt hyl &4amyelnleow oi l (31 mg, 81%)

IH NMRBOO QDM@ 6d74 §.1 Hz, Ja=H)8. 16,. 525. O dHiz

6.5W=(@,0 Hz,briHH),432B3( (s, i2HJ8 @mB91HE,
1.26=(6,9 Hz NMARp. BPB)II 145.10, 141.97, 139
109.08, 107.92, 55.47, 33.88, 30.39, 24.26
| R (Refifke848@):2958, 2832, 2806, 1600, 152:¢

1361, 1311, 1296, 1280, 1257, 1224, 1196,
yc



797, 769cmM690, 645
HRMS (EIl +fcanlld® . L®BP47, found 179.13045.

5t eBut-g-mmgt h-bl-rmet hyl a8iline (4
Bu NHMe

Fol | oG, Bglel ut-4me)t hoxybenzene (33 mg810.2 mn

mg , 0.4 mmol) in 0.5 mL HFRItP rsooolnu tti eonmp ew eart e
Purification by silica gel chromatography v
5@ eb u t-3rnhe)t h-N-mgt hy |l 48a By e Inleow o | (39 mg, 98%

H NMROO MHG)IU 6i.67.38F§ (2H), 6.6bBr (5H) ,1H3.,83.(2
S3H), 2.89 (s,'C3HNMR 3.RBPO)s ., 14%H)B6, 144. 16,
112.63, 108.67, 107.10, 55.43, 34.31, 31.5
| R (RefilFeg8488): 2002, 28%8, 2833, 2802, 159
1408, 1361, 1335, 1302, 1263, 1224, 1204, 1
6 40 mM.

HRMS (El +Ycal/laed TM}. 14612, found 193.14703.

5A1 I2ynlet h-dl-rmet hy |l a4i | i ne (
/\/@iOMe
= NHMe

Fol |l &Gwi, Bl ¥4-meét hoxybenzene (30 mg, 0.2 mmol)

mmol ) in 0.5 mL HFI P sadl utoioom tveearrpee fshtiigraréei do
by silica gel chromatographwaf WwbtadlelByHHEA ( 2
met h-N-xegt hy |l 408 By ¢ Inleow o1 | (20 mg, 57%).

IH NMRBOO QMHGII 6d69 §.0 Hz, J1=H)8. 06,. 429. O dHiz ,
6.43=(@,0 Hz, UH)16589910d0t746.974 Hzm, 12H9),,
4. DY @QH), 3.83Jts6.B3HMHz, 32BE, NMRS6 Mhz, 3H)
CDGW 145.38, 139.28, 138.22, 132.99, 115. 8.
30.34.



| R (Reffke8484):3075, 2999, 2975, 2936, 289¢
1479, 1450, 1431, 1415, 1350, 1261, 1225,
766,cmM45

HRMS (EIl +Ycal/ed IM™Mj. 11482, found 177.11459.

5F1 u@met h-dl-smgt hy!l ami | i ne (
/@OMG
F NHMe

Fol |l &GaPi, fgl wbmeot hoxybenzene (25 mg, 0.2 mmol

0.8 mmol) in 0.5 mL HFIP sbluboonteeaper 3t
Purification by silica gel chromatography v
5f | uBmeot h-N-mgy hand Geaywel | ow oil (23 mg, 74%).

IH NMRBOO QMR 6d6J= ©.3, 5. 0i6Hz2,0 1(H),, 26H)3,7 4
(br 1H), 3.81 (4€ MRS MEDRGAI (158 BHY2.35. 4
Hz), 142.909(Hz)J= 140.16HzMd, 1®.92 3Hz),d,100. 4
J= 23.1 Hz)s 2&F.D0HZ),1E5NMRI ,( 2E®.GNMH.z ,
122.09.

| R (Refifke8488):2938, 2906, 2854, 2835, 2807
1416, 1355, 1283, 1256, 1216, tms2, 1167,
HRMS (EIl +Ycal/ed 15 . 07295, found 155.07336.

5Chl e2met h-bl-mgt hyl abnli | i ne (

OMe
CI/@NHMe
Fol |l &G#i,dgh | -émet hoxy bemgzermMe 2( 2ri8norh ) , Ts ONHMe
0.8 mmol) in 0.5 mL HFIP sobluboonteeaper 3t
Purification by silica gel chromatography v
5c hl-2met h-Hxmgt hy |l 2B ay ¢ Inledv 7oimlg, 79 %) .

IH NMR30OO OMMRII 61.66.756 (2H) ,6J=6.2521 (Hk, briH), 4.

1H), 3.82 (s,!T3IHNMR 2. BBO)Us ,145HY0, 140. 33,
yy



115.17, 109.75, 109.12, 55.62, 30.009.

| R (Reffre8481393D,792837, 1601, 1519, 1463,
1257, 1220, 1179, 1159, 12, 1091, 1028,
HRMS (EIl +Ycal/ed IM]. 04454, found 171.04461.

5Br ofmet h-bl-mmet hyl a®di |l ine (5
oo
Br NHMe

Fol |l &G#I, dlgr o-Amet hoxybenzene (37 mg, 0.2 mmol

0.8 mmol) in 0.5 mL HFIP sbluboonteeaper 3t
Purification by silica gel chromatography v
5br o-lamé¢ h oNkmyet hy | ®a By e Inleow oi |l (34 mg, 79%).

IH NMRBOO QORI 6daM 8.4, 2.3 Hz,21¥H)Hz6.58),
6.58=(8,4 Hz,briHH) ,43281( (& NMR5 MHE4 (s,
CDGIi 145.9118126.,6314.07, 111.88, 110. 32,
| R ( A®R)3422, 3078, 3002, 2989, 2958, 2933
1512, 1477, 1459, 1449, 1429, 1402, 1341,
862, 822, &M@9, 767, 623

HRMS (EI[+Mlcan/ed 214. 99403, found 214.99307.

51 o@met h-blmmgt hyl a8i |l ine (5
/©i0|\/|e
| NHMe

Fol |l oGW Mglodmet hoxybenzene (47 m@gl6B®. thg mmol

0.8 mmol) in 0.5 mL HFIP asaobluboonteeper 3t
Purification by silica gel chromatography Vv
5i o@met h-Nxmgt hy | 58a sy e Inleow oi | (24 mg, 46%) .

'H NMRBOBzQDGIU 6d84 (8.3, 2.1 Hz,21H)Hz 6. BH) ,
6. 47W=(8, 3 Hz,br1HH) ,43280( (€ NME,5 MH&3 (s,

cCb@u 146.71, 140.79, 124.72, 117.53, 110. 9
y ®



| R (RefifE242Dn)3073, 2998, 2954, 2933, 2834,
1518, 1476, 1458, 1428, 1398, 1335, 1282,
901, 879, 832,cmM86, 687, 668, 613

HRMS (EIl +Ycal/ed J6M3.98016, found 262.979509.

3Br ommmet h-dbl-met hy | a dislpencet r (@l data were in a

|l iteratfure values

Meoji)\
Br NHMe

Fol | cGWi, rtglr o-lAmet hoxybenzene (37 mglL6D.mRg,mmol

0.8 mmol) in 0.5 mL HFIP asolubbontweweper st
Purification by silica gel chromatography v
3br o-moet h-Nmgt hy | Ha by elnleow oi | (34 mg, 79 %) .

IH NMR3OO OIM®)Ii 6dg#4 Z.8 Hz, JEHPB, 86 H&O (L),
(dds 8.8, 2.8 Hz, 1H),'83.MR 6s GIDTHY) , 2. 79
148.20, 144.57, 117.29, 114.07, 112.73, 11:

2-Br omonet h-bl-met hyl armba) | maebd CBmet h-dl-mgt hyl

ani | bbne

; “NHM \@
© NHMe

Fol |l ocG#i,Mligr o-Bkmet hoxybenzene (37 mg, 0.2 mmol
0.4 mmol) in 0.5 mL HFI®t sobtoami oaMpeor @t sit & |
i somers can not be -skeparatddomaepgraphyeo

chromatographpr ¢-beet hriaxigitoh yd ba2 b4 wm-@o

met h-M-megt hy!| 558ni Bithhgeas | ow o1 I3 7f rmogm tNoOMRy, | 8 €
combined yield, the two iIisoimers are separ a:
2-Br ommet h-bl-mmet hyl|l aba)fpeet r( Dl data were in ¢

dn



|l iteratbdre values

MeO
;: NHMe

Br
'H NMRBOO QDRI 7d0F 4.8 Hz, J1H)8. %,. 823. § dHlz ,
6.59=(8,9 Hz,brl1HH) ,430T74( (€ NMF,5 MH&E6 (s,
CDQ@IU 151. 54, 140. 65, 118. 37, 114. 51, 112.5
4Br offomet h-dlmet hy !l aBbi)l i ne (5
Br OMe
\©:NHMe
'H NMRBOO ODHQIH 6d&IFE B.4, 2.1 Hz,21H)Hz 6.B88),
6.43=(8, 4 Hz,brl1HH),430B2( (€ NMF,5 MH&3 (s,
CDhQ@Ii 147.40, 138.48B9. 1£2,3.8B®B7. 56,0.96.,06, 30.
| R (RefilEeg8am): 2924, 2853, 1737, 1688, 167 :
1493, 1461, 1396, 1345, 1280, 1260, 1239,

834, 814, 7131 f609r8 ,t w606 1i,s obniedrcsn) .
HRMEI(+) mica:l c[dM]214. 99403 foffoumwdd 254 m29334

N-(Dr o#met hoxyfNhdnwye) hyl benzen®msayl fMemd mi de
(dro2dmet hoxyiNhdnwmke) hyl benzenSbadl fonami de (

MeO Bn\[::I:OMe
+
\I:;:I\N// N~

I I
Br Ts Ts

55aa 55ba
To a sol-bt o-hme tohftN-mBt hy |l ani-bi o-Broea rhd-x ¥
met hyl aniline (71 mg, 0. 33NmMMsds0 ) mgn G. /ML mid
at room temperature. Then TsCIlt hwvea sr emadadteido nt
was stirred at room temperature overnight.
DCM, washed with sat. brine (5 mL). The o
N aS @, filtered and concentrated in vacuo.

prepar altawer tchhrnomat ography with PE/EA (8:1
dm



(dr o-lmmet hox y-Nhdinpdt)hy | b e n z eebaeaa gal cf ool noar nhi edses

solid (28(4ngo-Bameentdh o x y-N,heinpdt)hyl benzene sul f
55baayell ow oi l (19 mg) (41. mg total, 34% c
N-(Br omtonet hoxyfNhdnwme) hyl benzensaaydl fonami de

MeO
2,

Br Ts
Mp : °C9 3
H NMRBOO OIHRIi 7d6F §.3 Hz, J2ZHB, 37H29 Q) ,
(dd= 2.9 Hz, JEH)8,. 87 .H¥Q @{@A,)8. &, 77. $ddz, 1H),
3H), 3.15 (s,'EC3HNMR 2. @B6)|Us ,153H)%.2, 143. 49,
132. 79, 130. 70251328, 4818123, 8913. 96, 55. 70
| R ( A=R)3062, 2970, 2928, 2842, 1920, 1883
1439, 1419, 1404, 1382, 1340, 1284, 1263,
836, 812, 721, %o08, 681, 638, 607cm
HRMSEI +) #dal:cd Md69.00288, found 369.00200.
N-(Br otonet hoxyfNhdnwme) hyl benzenSbaldl fonami de
Br OMe
L
Ts

IH NMRBOO OIMQI 7d96 §.2 Hz, J2HB, 27 H25 Q®#),
(= 8.3 Hz, 1H)8.3F,0B5. {1 ddz, 21H8) Hz6. M) (d3.
3H), 3.15 (s,'T3IMNMR 2. RBO)Us,155H)94, 143.00,

132. 75, 129. 09, 128. 41, 127.68, 223483, 12
| R ( AT=R)3012, 2970, 2939, 1926, 1738, 1590
1303, 1288, 1258, 1240, 1158, 1125, 1085,

658, B13cm

HRMS (EI +Ycar/ed 3. 00288, found 369.00193.

4-Met hdIx 3t i met hyl6ahi lainmaet ROIX4t ©6i met hyl ani | ir

dH



(6b)
MeO Me Me OMe
+
NHMe NHMe
Me Me
56a 56b

Fol |l oG ,MBoglet h-& xd& met hyl benzene (27 mg, 0.2 nm
mg , 0.4 mmol) in 0.5 mL HRItP rsoocoknu ati eonmpe we r e
Purification bwypreparamavegthphy with PE/
sol vent -mdtflel,x®e i me t h56d aasbir loiwme oi | {12 mg)
met h-N, x4 6i met h§b a miyleilneow o1 | (12 mg) (24
combined yield).
4-Met hdlx 3t i met hy l6a)sipleicnea a5 data wer e i n a
literatbdre values
MeO Me

\@NHMe

Me
'H NMRBOO ODH@IH 6s592H), 3. 7Br (I1sH) ,3H).,7 02 .(9s2,
2.29 (¢, NM(R)QO ORI 154.84, 140.47, 131.73
35.83, 18.25.
2-Met h-dlx 4t 61 met hybbani |l i ne (5
Me OMe

\@NHMe

Me
'H NMRBOO OMDH@IH 6s59 1H), 6.543H)s,, bA.HIH)B. 82
2.76 (s, 3H), 2.2 NMRKR53KPL)G2.12571 .(1s2,, 31HB)5.. 8
130. 84, 129. 51, 123. 93, 109. 37, 55. 68, 35. .
| R (RefiflEe8B@B): 2951, 2864, 2800, 1684, 159:¢:
123121,88, 1148, 1091, 1632, 999, 920, 830, 7
HRMS (El +Ycal/ezd f6évwg. 11482, found 165.11472.

4-Met h-dIx ¥t 5i met hyPaniline (5
do



Me

Meo:©\
Me NHMe

Foll oG ,Bglet h-d xdyi met hyl benzene (27 mg, 0.2 n

mg , 0.4 mmol) in 0.5 mL HFRItP rsooolnu tti eonmp ew eart e
Purification by silica gel chromatography v
4-met h-N,x3 i rhe tanyrd sayneel | ow oi | (27 mg, 82%).

IH NMRBOO QIMRIi 6s292fH), 3.66 (s, 3HYE 2.79 (
NMR 75 KPG)i 148.85, 145.38, 131.31, 112.52
| R (RefilEe8BOB): 2977602,93R482,821420, 1374, 1
1164, 1084, 1011, 835, 754 cm

HRMS (EI +Ycanl/ed f6vg. 11482, found 165.11370.

6-Met h-d0Ix ¥ -t3etdr amet h®l ani |l i ne (5
Me
Me Me
NHMe
OMe

Fol |l cGWwi,Bdget h-bx¥,r3 met hyl benzene (30 mg, 0.2

mg , 0.4 mmol) in 0.5 mL HRItP rsoocolnu tti eonmp ew eart
Purification by silica gel chromatography Vv
6-me t h-M, x2y,-t3e dmet hy38a aynell i mw oi | (34 mg, 94 %) .

H NMR3OO OMAII 6556 1H), 3. 8Wr (isH) ,3H).,7 03 .(0s6,
2.25 (s, 6HEL, NMR153 BB 31HH)9 . 38, 136.33, 129
127. 94, 110. 20, 6%5. 888, 436. 328, 87.

| R (RefilEe8B3R):2940, 28614, 2795, 2729, 16 8¢
1324, 1272, 1238, 1190, 1155, 1114, 1081,

6201cm

HRMS (EIl +Ycal/led IM™MJ. 13407, found 179.12953.

4-Met hdx 3 -t3etbr amet h9l ani |l ine (5
dn



Me
MeO:I:E]:Me
Me NHMe

Foll cGwi, gt hbx§,r4 met hyl benzene (30 81g, O0. 2

mg , 0.4 mmol) in 0.5 mL HFRItP rsooolnu tti eonmp ew eart e
Purification by silica gel chromatography v
4-me t h-N,x2y,-t3e t5r amet g By ealnli 6 wnei | (23 mg, 64%).

IH NMR3OO M@ 6s341¢H), 3.65 (s, 3H), 2.87
2.23 (s, 3HT, NRIR®G3 KBB)U 31H)8. 70, 143.32, 129
119.30, 109.63, 60.25, 31.35, 16.29, 12.79
| R (A®=R)3428, 2979, LOBB, LeB®B, UBBO, 1505,
1337, 1238, 1222, 1161, 1089, 1033, 1002,

HRMS (EIl +Ycal/ed I™MJ. 13407, found 179.13100.

3,-Bli met-N-mey hy!| abmPislpiec e r @ | data were in agre:

valldies
MGOD\
MeO NHMe

Fol |l oGWi ,n3glj lnet hoxybenzene (27 mg, 0.2 mmol

mmol ) in 0.5 mL HFI P sadl utoioom tveerrpee fshtiigraréei do
by silica gel chromatographynwi tai F BEJEA @
di me t-Moextyhy | @@ slbn mwen oi | (31 mg, 94 %) .

IH NMRBOO ODMGIl 6d36 §.5 Hz, JEHR, 66 H24 (L&) , ¢
(dd= 8.5, 2.6 Hz, 1H), 3.84'% sNMRBH) MH3, 80 (
CDGII 150.01, 144.34, 141.48, 113.33, 102.09

2 - met-N-mey hy!l abnlislpeceér @l data were in agre:

valldies
MeO\(:EOMe
NHMe

bp



Fol |l oGWi ,n3gtlj het hoxybenzene (27 mg, 0.2 mmol

mmol ) in 0.5 mL HFI P sadl utoioam tveefpee i shtiigraréel do
by silica gel chromatographynwi tai F BEOAEA @
di me t-Mmoextyhy | @b abn omwen oil (22 mg, 67%).

IH NMRAOO ODHRII 6d32 §.3 Hz, JEHR, 36 HZ6 (L&), ¢
(dd= 8.3, 2.3 Hz, 1H), 3.82'& NMRZH) 6 MBz 76 (
CDGII 151.82, 147.95, 133.83, 109.50, 103.7

2 -5i met-N-meyhyl a)i lame -§FH62r amnpNh-dixmet hyl
[ 1-bl'phednydliilami2zag (6

OMe
NHM
OMe OMe O ©
JOUNE
MeO NHMe O OMe
MeHN
OMe
62 62a

Fol |l oGWi ,n3gtlj Met hoxybenzene (27 mg, 0.2 mmol

mmol ) in 0.5 mL HFI P sadl utoioam tveefpee i satiigraréei do
by silica @gely ownrtdmaRBb/gbeAa (10: 1) a-s el uti
di me t-Mmoextyhy | 6B2agldrionven oi |l (13 mget BaMet ho”dy 2

N*N*-d i me-f h-plphedn-gi h n6Ramemy el | ow soli.d (16 mg,
2 -bi met-N-mey hyl| aB)ispecér@ab data were in agr e
vall@les

OMe
MeO/©:NHMe
IH NMRBOO OIMQII 6d86 §.5 Hz, JEHR, 96 H21 (L&), ¢
(dds 8.5, 2.9 bHz,lH)H) 3.802Gs( 3H)E 3.77 (s
NMR 75 KBGO 154. 94, 141. 58, 140. 47, 109. 74
30.19.
2, 2'-T &5t r5a meNENfFalx ymeq{ Ayl 'phednydlilamizag peét r al

data were inl iatgereaetflerneg wwai ltuhe s
dc



OMe

NHM
OMe O ©
O M
MeHN OMe

OMe
'"H NMRSOO ODM@IH 6s732H), 6.32 (s, 2H), 4.30

3.75 (s, O6H}E MMRIR5( #MBIGRIH)L.51. 97, 140. 80,
114.84, 113.56,0985.90, 4B6. 84,

2, 4r6 metNainoextyhy |l a8i | i ne (6
MeO OMe

;:NHMe

OMe

Fol | oGaPi,Bglt Bi, Met hoxybenzene (34( 8lg,md,. 20 .mdmo

mmol ) in 0.5 mL HFI P sadl utoioam tveePrpee i satiigraréei do
by silica gel chromatography with -PE/ EA (
tri meNrmhetxtyy | 88aalbn mwen oi | (26 mg, 67 %) .

IH NMREOO OMM@II 6s152¢H)bys 3AH39 @B.81 (s, 6H),

2.76 (&,NQR)S. PBU 154.81, 152.20, 122.26,

35.24.

| R (Refilee8BB8M@):2996, 2954, 2837, 2799, 167¢
1301, 12033, 1186, 1154, 1108, 10623 1038, 9:
HRMS (EIl +Ycanl/ed fM]. 10464, found 197.10450.

N-( 2-Dbmet-Bomgt hyl ami no) ph4nyl )acetamide (6

NHACc
MeO OMe

NHMe
Fol |l oGWi ,Md 2-d bmet hoxyphenyl )acetamide (39 mg
(162 mg, 0.8 mmol) in 0.5 nrnalt HFoloPn stoel nuptei roant

Purification by silica gel chromatography

QT



met N-y B-d 6 me t-3(omxeyt hy |l ami no) Bdaecay ¢l ) awedbami 20
45 %) .

H NMREOO MHz{i MedPDY(= 8.8 Hz, 1H), 6.59 (d
(s, 3H), 3.69 (s, 3H) NMR 2B MslzUi3HEPDB214 (
149. 01,13184.59.48,7,120. 54, 110. 82, 108. 82, 60. 3
| R (RefiflFe8B8A):3268, 2991, 2937, 2903, 283
1333, 1273, 1232, 1202, 1160, 1092, 1010, |
HRMS (EIl +ycanl/ezd 224 . 1155, found 224.1162.

Met hyldi e 6®(omegt hy |l ami n o) bseprezca a tad (dea't a wer

agreement witlB | iterature values
COOMe
MeO OMe
NHMe

Fol |l oGWwi,MMgmet Wy Ime2 hé6xybenzoate (39 mg, 0.2 i
mg , 0.8 mmol) i n ve r5e neLt iHFalEePd rsboamu t3 @mmhe r at
Purification by silica gel chromatography
met hydi ke t&h(omxeyt hy | ami 6ba pYoehlzowteol i d (39 mg,
'H NMRBOO QMHRIL 67665598 (2H), 3.92 (s, 3H), 3.7
3H), 2.84 NNMRS3WBPBIN 167.00, 148.11, 144.56
111.85, 107.83, 60.90, 56.62, 52.39, 30.95.

2 -B6i met-Bomgt hyl ami no)épenzonitrile (6

CN
MeO OMe

\@NHMe
Foll oGWi, Mgl fnhet hoxybenzonitrile (33 mg, 0. 2
0.8 mmol) in 0.5 mL HFI P asolruadmnt evepesr ast
Purification by silica geklobhiogasogvaphy a

2 -06i me t-I(oxeyt hy |l ami n66amgekbowtoi l e( 39 mg, 97

by



IH NMRBOO ORIl 6d7#4 §.9 Hz, JEHB, 96 HGEO (&) ,
(s, 3H), 3.83 €s NNRH5)  HBRB)B 1152, 9BH)149. 90,
115.03, 114.35, 106.69, 95.66, 60.98, 56. 3
| R (Refilee840@):2939, 2840, 2818, 2228, 158¢
1228, 1111%15, 1090, 10605, 942, 890, 803 cm
HRMS (EIl +Ycail/ed fMJ]. 08933, found 192.08806.

2 -Dii met-N-omey 8Byni troamiline (6
NO,

Me0\©iOMe
NHMe

Fol |l oGWi Mgtlj Bhe t-Zinoxtyr obenzene (37 mg, 0.2 mmo

mg, 0.8 mmol) in 0.5 mL HFatt sobmtit empeaeat
Purification by silica gel chromatography
2 -4 me t-NroextyB-gyi t r o&/aigy elnkeow oi l (41 mg, 97 %)

H NMRBROO QODHRIiI 6da4 9.0 Hz, JEHP, 06 HG4 (LeH) ,
(s, 3H), 3.81 !€s NNFHH ,NBRB))B41423,43H)139.00,
111. 73, 108.8606,881. 35, 57.10,

| R (Reffkeg#@an): 2942, 2903, 2841, 2821, 1817
1336, 1271, 1216, 1172, 1136, 1091, 999, 9.
HRMS (EIl +Yycal/lzd ZM3. 07916, found 212.07984.

2 -06i met-B-omegt hyl ami mme)yphhbeemyzle nde 8)Jul f onate (6
OTs

Me0\©iOMe
NHMe
Foll oG ,Mgldj thet hoxypehdyybehzenesul fonate ( 6°:
TsONHME62 mg, 0.8 mmol) in 0.5 mdat HFdo®Emsol L

temper aPurieefication by silica gel chromato

sol vent dafifnoert-Gheotkey? h Yol a mi-met) pyhlemegn z 8nesul f on

hp



aacol ogdldse664 mg, 94%).

Mp: °Q14

H NMRBOO QOIHRIi 7d88 §.2 Hz, J2ZHRB, 27 HZ2 Q) , ¢
(= 8.9 Hz, JEH), 96 HZ4 @AH), 3.67 (s, 3H), :
2.45 (€, NMR)5 NBG)II 144.55, 144.45, 141.23,
132. 99, 129. 18, 128. 35, 108. 17, 107. 97, 6 0
| R (AERB404, 2990, 292381 1,2 910911, 4 ,2 817733, 7 ,2 813%69, 7
146 3, 1417, 1361, 1307, 1281, 1219, 1196, 1
723, 684, 665 cm

HRMS (EI +ycanl/ezd 33M]. 09784, found 337.09701.

2 -B6i met-Bomgt hyl ami no) phenyB met hanesul fonat

OMs
Me0\©iOMe
NHMe
Foll o@Pngt 2] het hoxyphenyl met hanesul fonate

TsONHMe (162 mg, 0.8 mmol) in O0.a5t mLooH®I| P
temper aPuriefication by silical@gelascll amana
sol vent adf i f noer t@€odxey2 h Y61 ami no) phe@yasa met hane
col ogsdleisds (45 mg, 87 %) .

Mp: °@18

H NMRBROO QODHRIi 6d68 ¢.0 Hz, JEHP, 06 H&7 (LeH),
(s, 3H), 3.81 (s, 3HE, NMR3I0 @BsG)JU 3H) 4. 4 81
141. 02, 138. 10, 133. 04, 108. 53, 108. 12, 6 0
| R ( A=R)3:380, 3039, 3009, 2980, 2941, 2896
1%5, 1459, 1415, 1358, 1277, 1220, 1172, 1:
675, 647 cm

HRMS (EIl +Ycan/ezd JZ6v]. 06654, found 261.06720.

2 -06i met-B-omgt hyl ami no) phenyl t 7iPf Il uor omet han

Man



oTf
MeO OMe

NHMe
Fol |l oGWi, Mgl het hoxyphenyl trifluoromet hanes:!

TsONHMe (162 mg, 0.8 mmol) in O0.a5t mLooH®I| P
temper aPwuriefi cation by silEflEA ddl0O: dhr mama ted
sol vent afifreert-Bheotkey?2h Y6l ami no) phenyl 7@rifl uor
asyellow oil (61 mg, 97 %) .

H NMRBOO QIM®)II 6d64 .0 Hz, JEHP, 06 HZ6 (L) ,
(s, 6H), 2& 7MRI S, C®KE)IL. 143.30, 140.02, 137
118. 65 @3d48.209Hx9p, 108. 75,1F6 ONMRO ,( 263. "MH z , 3
CDG)Ii-73. 83.

| R ( A®=R)3424, 3015, 2973,12D%4,4,1293,0,12B%4,2
1246, 1215, 1198, 1135, 1087, 1002, 961, 9 (
HRMS (El +Ycal/led 3JmM§. 03714, found 315.03751.

N-Met hyl nafghmhaBeo B-mdt hyl nagamha@e

NHMe
71a 71b

Foll &GP, Bgnapht hal ene (26 mg, 0.2 mmol ), TsO
mL HFI P solutionatwerrcecomttiamppdr #iocaa8i6om by p
t h-i ayer chromatography wi sl WweEn tEANa f(fidr. de d
met hy!l nalmphmt dé&leadr own oi | Nmé&t hmgl)n azprhd hal en
ami hiiea sbr own o | (2 mg) (17 mg total, 55% c¢
N-Met hyl| nad-amh &/khesipect r al data were in agre:¢

valldies

NHMe



H NMRIOO QMHAWG 7i1.782Mm6 (H)7.2048m, J=EHB, 07. 38
Hz, 1H)J=78.206 Ha, JEHB,06HB]1 (HEY, K NRR®DO (s, 3
MHzCDQG)U 144. 47, nN2Pss.. %14, U2H..63,, 124. 66, 12:
103. 81, 31.01.

N-Met hyl|l na{-bhmha&kdesipectr al data were in agr ec¢

vallfes

II II NHMe

H NMR30O0 OIM@)IH 7i76.96m2 (3 H)i,7.B34 m,i7L.H)8 7. 25
(m, 1H),J=6888,(@d3 Hz,21H)Hz b rBRH)Y d32795( (
3H}E NMRI5 MWBG)IG 146. 94, 135.26, 128.77, 12
125.90, 121.786,, 3101.77.38.5, 103.

N, 1-Trdi met hy | R2aph tnfepd @dct r al data were in a
literatlure values

Me

I I NHMe

Me

Fol |l oGaPi,Bgtlj Mmet hyl naphthal ene (318 1Imgng,0 .02 4mn
mmol ) in 0.5 mL HFI P sadl utoioom tveearrpee fshtiigraréei do
by silica gel chromatography witNg I-PE/ EA (:
tri met hylmap Rekpeékehow solid (30 mg, 81%).

'H NMRAOO QOMH®RII 7d94 §.6 Hz, 2H) 8.6, 46. ((ddd, 1
1H), 7.J288(6dd6.7, 1.1 Hz, 1H), 7.00 (s, 1
(s, '8HNMR OO QMM 143.82, 133.48, 133.17, 1:
12275, 121. 16, 114. 33, 110. 34, 31. 46, 19. 80

2-Met h-dlxmegt hyl naqfi-amhaye@pédctr al data were iIn

|l iteratfure values



II ! OMe

NHMe

Fol |l oGWi ,n3g2t hoxynaphthalene (32 mg, 0.2 mmo

mmol ) in 0.5 mL HFI P sadl utoioam tveefpee i satiigraréel do
by silica gel chromatography wi-mbt REKEA ( 1C
N-met hy |l nalphini@alsénown oi l (20 mg, 54%).

H NMRAOO OMIH@IN 8i.8l.2006 (1LH)i7.758Q@m, 2H), 7.50
8.9 Hz, 1H)=, 87.245 6(Bdd,1l. 2= H&.,2,1H§. 8,7.1B.42 (H
7.26)J=(®B,,9 Hz, 1H), 3.9 NMRODHDBIQW. 99 ( s,
147.45, 134.01, 129.97, 128.28, 128.20, 12¢
37.10.

6-Br o@met h-dbl-met hyl nafi-amha@esnpectr al dat a wer

agreemdnitt ewiattBur e val ues

’ OO
OMe

NHMe
Fol |l oGW ,mBg2 o-Bmet hoxynapht hal ene (47 mg, 0. 2
mg, 0.4 mmol) in 0.5 mL HFatP sobmti empeaeat
Purification by swiltiltaPHE/eEA c(hl G:mla)t oagsr aeplhuyt i
6-br o-kmoet h-N-mgt hy |l nalphti Malsbnown oi l (30 mg, 5
H NMRBROO QODHRIi 7d96 9.1 Hz, JEHR, 07 HZ1 (LeH), -
(dds 9.1, 2.0 H=z, 91H) Hz7.X3%H)9(. 07 .HZ4 1A, , 3.
3H), 2.98 NNRS53HBBNN 147.66, 134.17, 130.96
126. 54, 124. 83, 121. 50, 117. 36, 114. 27, 56 .

N-Me t OM-f | u e3raemm n® (7



NHMe
Foll &G#Pi, B | uorene (33 mg, 0.2 mmol ), TsONHM

mL HFI P soluti on aserreo osm itrerRepde if éoiroc e2é idary sby
chromatography)washePHELt EAgN-nsctiidlntuoafemor de
3ami mesayell ow oil (31 mg, 79%).

H NMRBOO QODHRIi 7d65 1.4 Hz, JEHRB, 27 H&1 (@QLeH), -
(= 7.4 Hz, JEHY,47H33J¢HY, 47.183 (167 8RRz ,(d,
1H), 6J668(Ad, 1.7 Hz, 1H), '&8.8MRI6s MH2H) , =
CDG@)lu 148. 77, 145. 14, 142. 35, 142. 13, 131.
118. 36, 111. 66, 108. 76, 36. 90, 31. 04.

| R ( AERB43A82, 33039, 3012, 2972, 2892, 2810,
1398, 1350, 1318, 1286, 1274, 1261, 1224,

949, 842, 81 3, 764, 731cm

HRMS (El +fcal/ed I9M. 10425, found 195.10311.

N, 9-TrOi me9HH y lu eBraem n&® ( 7

NHMe
Fol |l dG#i, B e-9HAfYlluOorene (39 mg, 0.2 mmol ), T

mmol ) in 0.5 mL HFI P sadl utoioom tveearrpee fshtiigraréei do
by sil iamatgoeglr agopfhry wi th PE/ EA (1R,:9,)9 as el
tri méHfhlyud3aeniasayel | ow oi l (35 mg, 80 %) .

IH NMRIOO GDHRIY 7d38 7.4 Hz, JEHB, 27 HE5 (@Q#H) ,
(= 7.4 Hz, J=H)7,. 47,. 218 O( tHIz, 71H), 1701 Hz(t dH
(dlz 2.2 Hz, Jd=H)8,. 2,. 620. 2( drtiz,, 1H) *T2NBIR (s, 3
(100 ORI 155. 46, 152.70, 149.20, 139.87,

120.83, 118.49, 111.42, 106.53, 46.60, 31.

Man



| R (RefiFe8i4dm): 3059, 3039, 3010, 2958, 292
1868, 1615, 1581, 1505, 1463, 1412, 1380,

1131, 1078, 1021, 887,6829¢m815, 776, 758,
HRMS (El +Ycal/ed 4M3. 13555, found 223.13664.

N-Met hyl di ben2-ambnp®@] {dr an
o

&

NHMe

Foll &Gwki,dgdi bdddaoan (34 mg, q.1582mmgl, ) ,0. Bs ONnd
in 0.5 mL HFIP sol ati omowet € Puteir i @ch €fi @m DG
gel chromatography wi t h PE/ EA (N-O: 1) a s
met hy | ddbfewkzeoni Waayel | ow oi | (27 mg, 69%).
H NMRBOO QOIHRIi 7d89 1.8 Hz, JEHY, 87 HZ2 (LeH), -
(td, 7.8z, )11 HHIZ398 (8, 1H¥,778301(2dHz, 1H),
= 2.4 Hz, a=H)8,. 8,. 828 A4dHz,( bl H)1L.H) NNRS4 (s
MHzCDG)JIG 156. 70, 149. 95, 145. 19, 126. 76, 1214
111. 94, 111. 58, 102. 52, 31. 95.
| R ( AERB407, 3057, 2915, 2810, 2362, 1737,
1318, 1279, 1238, 1184, 4921668%DP561716Mm8, {
HRMS (EI +ycanl/ezd IMj]. 08352, found 197.08359.

N-Met Oy lo OW-€ ar b-a mil n& (7
Ts

L
NHMe
Fol |l oGW ,nd)D OY-¢ ar bazol e (64 mg, (@62 mmol VO, 8T

mmol ) in 0.5 mL HFIP saft utoom wempesbdioneido
by silica gel chromatography wiNmethElE/l EA (5

MAp



Ot o OH-¢ ar braznoil18asay el | ow oi | (69 mg, 98%).

'H NMR 00 MHRIW 8d2aF T.8 Hz, JEHB, 98H¥2 (@Qd#H),
(dd= 7.8 Hz, JEH®B, 27 H&E1l JE@HY, 87 H44 JgHY, 87. 30
Hz, 1H) J=7208% Hd, JEH)8, 27 HZ4 @dHH,)8. B, 88. 7 dHz
H), 2.91 (s, 'BHYMR252@DH®I§, 18356) 81, 144.50,
134. 64, 131. 31, 129. 45, 127. 74, 127.10, 12¢
114. 70, 101. 93, 31. 62, 21. 43.

| R (AERB428, 2924, 28D89417B847162365,15D30 ¢
1202, 1187, 1171, 1152, 111, 1090, 1031, 1
687, 659, 632 cm

HRMS (EIl +fcal/ed 3. 10835, found 350.10738.

N, D'i met{ Hybll phedayi n® speé&ctr al daeme mmer wi tim ¢

|l iterathfdre values

O NHMe
Me I

Fol |l oGP, Mgt Ay-lLi' phenyl (34 mg, (0L622 mmygo,l )0, . 8T:
mmol ) in 0.5 mL HFIP sat utoom twempesédiomeido
by silica gel chromatography witN 4PE/ EA (
di meft b-plphdaml ®asayel |l ow solid (25 mg, 64%).
H NMRBROO QODHRIi 7dd5 §. 4 Hz, JAHRB, 47 H22 Q) , ¢
(= 8.4 Hz, 2H), 2.%9 NMKR53BPGE)G2.13498 .(3s8,, 3F
138. 43, 135. 64, 130. 32, 129. 33, 127. 70, 12

6-Met h-dlxnet Hylkbl 'p h raymli [8® (

MeO
O g NHMe

Fol |l cGRi,Aget h-bxli phenyl (37 mg, 0.2 mmol ), T

M C



mmol ) in 0.5 mL HFI P saadl utoioaom tveaPrpee i shtiigrarée do
by sithcamgéebgraphy with PE/EA -mM2O0Ohtbxyas el
N-metHhygdbiph8am b@ayel | ow oi l (42 mg, 98 %) .

'H NMRBROO ODH@II 7d95 7.3 Hz, J2HY, 37H#22 2H),
(s 7.3 Hz, JtHB,Hz6,. 911HJEd 26..96 5Hz(,d ,A=H)8,. 56,. 6 1 (
2.9 Hz, 1H), 3.738¢ (MMRS3SHNPGRI 8154 9(.s0,6 ,3 H)4.3 . 7
138. 90, 131. 77, 129. 41, 127.90, 126. 82, 11
| R (AERB407, 2WB4L, 2BDHH,, 2832, 2809, 1952,
1615, 1601, 1573, 1509, 146 3, 1443, 1397,

1131, 1066, 1045, 1028, 915 865, 804, 771
HRMS (El +Ycal/led 4Im™M3. 11482, found 213.11398.

2'-Diemet WNaney H kb1l 'p h e3raymli 84 (

MeO O
O NHMe
OMe

Fol | oGP, Bgd,i 2n'e t-lh,eddix'yp heny!l (43 mg, 0.2 mmol ),

0.4 mmol) in 0.5 mL HFIP asaobluboonteeper 3t
Purification by silica gel chromatography Vv
2'-dibme t-Moextyh Ldpiph&aml layel |l ow oi | (32 mg,

H NMRROO OM@IN 7d885 (8.2, 7.5, 1.J& Hz,5,1H),
1.H8z, 1HNG6.977. 0(B3m, 2#)8. 6.8, (HH)8. G, 62. { dHdz
1H), 6J=58.0@dHz, 1H), 3.79 (s!C3NWRIOD. 70 (s
MHzCDGJIi 157.01, 149.80, 143.35, 1316..3B3%0,, 1238
113.29, 112.25, 111.06, 56.79, 55.68, 31.5!
| R ( AT=R)3:405, 2933, 2833, 2244, 1739, 1615
1397, 1326, 1232, 1179, 1160, 111%, 1053,
HRMS ( El +Ycan/ @d 7 4. dl 2254338 ,1 2f509u3 .

4 ,-Bi met-N-mey §ylkbl 'p h e3raynli n ( 8

MAOT



OMe

NHMe
MeO
Fol | oGP, Bgdl,i e t-1h,ddxd'ypo heny | (43 mg, (08.12 mgmol ) ,
0.4 mmol) in 0.5 mL HFIP sobluboonteeaper 3t
Purification by silica gel chromatography v
4 ,-dli' me t-Nvoextyh b i phBaml Raeacol ogdleisd (35 mg, 73
Mp : °C8 9
H NMRBOO OIHRIi 7d93 §.8 Hz, J2ZHB, 86 HZ7 Q) , ¢
i6.78 (m, 3H), 4.31 (s, 1H) '€C3NKB 5 sMHz3H) ,
CDh@Ilu 158. 56, 146. 184.299. 32,7. 884.d404. 60,
108. 07, 55. 55, 55. 30, 30. 40.
| R (AERB424, 3073, 3002, 2963, 2939, 2836,
1505, 1449, 1400, 1339, 1301, 1278, 1240,
886, 831, ,79%340 7cm2, 720
HRMS (EIl +fcanl/ed 44M3. 12538, found 243.12627.

N-et R2y,I4 ,r6@ met hyllOg3ni | i ne (

H
o

Fol | cG#i,iRgbhut yl et hygh(bampbtexy252 mg, 0.8 mn
16 mmol ) in 1 mL DCM-eds &tlotsiyolnh ytdor ogxiyvl ea nti rnued,
was directthhegexttsetdepowi thout further purifi

Fol |l ocGPi,Mgmesi tyl ene (24N-angiOotlobgd mmey ) amicnaead

(0.8 mmol) in 0.5 mL HFI Pasolrwtoimon ewere as
Purification by silica gel chromatography v
N-et Ry 14,rd met hlyQ&sayiell Il mev oi | (10 mg, 31%).

IH NMRBOO OMMAIU 6s822H) J=2798 Ky br2BHH), 223926
(s, 6H), 2.23=(%.2 3%, NAR)Z.0 CPG)II 143. 64,

My



131.10, 129.58, 129.34, 43.28, 20.52, 18.3
| R (EXTRACI3I71. 99, 4239,6728509 . 1250,232729. 43, 26
1658. 15, 1486.02, 1449.40, 1375.56, 1344.7
853.42, 733m47, 695.99

HRMS (EI +15mkzrcal Md 148.1126, found 148. 13

N-But-2/,/4,r68 met hyllOpdnp d d tnreeel( ed atha agr eement wit
valldies
Me Me

\@NHnBU

Me
Fol | cG#Pi,12gbhut vyl bu)yglafbamptexy 252 mg, 0.8 mn
16 mmol ) in 1 mL DCM-bs oQytla s yolnh ytdor ogxi yvl ea ntirnued,

was directthhegextisetdepowi thout further purifi

Foll ocGPi,Mdgmesi tyl ene ( 24N-bmgtOtlob g td mmeily) amcned

(0.8 mmol) in 0.5 mL HFIPasolrwtoimorn ew@pree as
Purification by silica gel chromatography Vv
N-b ut2y, 14 .,rd met hlyQaesyiel |l mev o i | (28 mg, 74 %) .

IH NMRBROO QMR 6s822H) J= 27.98 HzZz,br2HH) , 2286 (
(s, 6H), 2.id3 50s ,( m3H)2 B)4 .(aAS, 4 =H)7,. 20 .HZ5 (3tH,) .
& NMR'5 MWG)IO 143.79, 131.02, 129.46, 129.
20.35, 18.28, 13.095.

N-i sobat4,rd met hyllOgbni | i ne (

o

Foll oGH nebut vyl i sobutyl (tosyl oxy)carbamat e
(1.82g, 16 mmo | ) i n 1 mL INC M o Eptl wlt i on
tosyl hydroxyl amine, whtihoele x wWwa st dpr emdttlhyout s

purification.



Foll oiPng4 mesityl ene (24 mgN-i s Ob@t ymmol ) ,
tosyl hydr(®&x Yl amohé in 0.5 mL HFI&t srodami on
t empevrsPautrurfda cation by silica gel chromatogr
sol ventNiad ¢ @u,tetdd met hlyQdemyiell il mev oi | (9 mg,
H NMRBOO QM@ 6s812Hd) J=2678 HdHd, 2H), 2.26 (
(s, 3H),J=168% HzepPH HG. 6 1HD NMRIS . KD B)

a4 143.84, 113209..9461,, 15269..7434,, 29 . 51, 20. 55, 20.
| R (EXTRACZ956.03, 2923.18B352B469.7488528399.:1
1371. 95, 1303. 42, 1229. 74, 1148. 28, 1058. 4.
HRMS ( EIl +9%c am/czd: 1[9M . 1669, found 191. 1855

N-( Met hox y2etdh,yd net hyllOgeni | i ne (

Me Me

\@N/\/OMe

Me M
Fol |l oG#Pi,tRgbbut ymet(h2oxyet hyl ) (tosyl oxy)car bama
TFA (1.82g, 16 mmol ) i n 1N@MmMhe ORMx ol Wyl o n
tosyl hydr oxwhliami nweas di hreextl yvstuespe dwiftorout
purification.

Foll o&P ndg mesdiene (24 mg, Ng2Pet mmaiOrt hylr)ude

tosyl hydroxylamine (0.8 mmol) inat.rooh HFI
temper aPwuriefication by silica gel chromato
sol ventN-(adné oh d @ e dthngi met hlyOtapel i ow oi | (31
80 %) .

H NMRF 0O ORI 6s832H) J=35.4®@ Hz, 2H), 3.40 (
(U5 5.0 Hz, 2H), 2.7 NMR 25 HMHGIR2. 282 (%4, 3H
131.28,12192.93.57,9,71.86, 58.67, 48.11, 20.52,
| R (RefieeB8Bd®): 2922, 2891, 2730, 1733, 168
1349, 1305, 1234, 1190, 1156, 1122, 1095,
HRMS (El +Ycanl®@® . L Mp 112,3 . flaAbr2d .

M M



N-(Zhl oro2tayd met hyllOgrni | i ne (

Me Me

n o

Me M
Foll owiPng4 mesityl ene (24 N(mMgh!l ob®t hmmo | )
tosyl hydroxylamine (200 mg, 0.8 mmol) in O
dawst romenr atewue i fi cation by silica gel chr
as eluting No2tkot @q 4hrgwtMleetdhlyldaay el i o& o |
(18 mg, 46 %) .
'H NMRIOO MH@Il 6s842H) J=35.68 Hz, J2HH.,6 3HB,0 (
2H), 2.29 (s,'€6MMR 0 ZMMHGUs ,1 431H)7.3, 131. 97,
129. 55, 49. 87, 45. 04, 20. 52, 18. 28.
| R ( A=R)3380, 2998, 2946, 2920, 2856, 2731
1485, 1BZ65, 1291, 1233, 1205, 1180, 1154, 1
928, 901, 879, 854, 789, 735, 688, 667 cm
HRMS (EIl +Ycanl/zd IM]. 09658, found 197.09710.

2, 4,rd meNt(hpyrdypal-y | ) ani8 ine (10

o

Fodwi 68 ,Rebut yl-2yplryolp(t osyl oxy) car bamate (260(
TFA (1.82g, 16 mmol ) i n 1 NMpr2EelW FGol ut i on
tosyl hydroxyl ami ne, whtihoele x wa st dpr emdttlhyouti s
purification.

Foll o@P ndg mesityl ene (24 Mg p 26 il FOmMmo | ) , C
tosyl hydn(®&x ¥l amohé in 0.5 mL HFI&t srodami on
temper aPwuriefication by silica gel chromato

sol vent aftfromdddyBpiyl6) anBbmgel | ow sol i d (
mg , 38 %) .



MP: °C4 9

'H NMR (300 3MH®B,s 8@&DRE) J=3274 d, , 2HH), 32230
(s, 6H), 2.2a= (. 4 3MD), NMERI)2(07 5( tY#iz 14 CDEB,
132. 24, 130. 32, 129. 44, 82. 24, 71. 42, 37. 5.
| R (EXTRAC3I372.80, 3261. 96, 3244. 87, 2944 . :
1731. 09,1 418650.85.56,6 ,1445. 49, 1370. 68, 1341. 04,
1072. 05, 1032.11, 983. 08, 928. 17, 911. 25, 1
658.69, %08.61 cm

HRMS (EIl +Ycanl/lezd I™M3. 1199, found 173.1368

N-(Z adamalwtlgre-2 hglrgtmhyl and) |l ine (10

fougs!

Fol | cGwi,i2gb ut y(lad(a2mawnit aet hyl) kc@trdaynad>xy ( 360 mg
mmol ), TFA (1.82g, 16 mmol ) N-(n?2 ad arkra DtCavn s o |
lyl ) e®Dthgsyl hydroxyl ami ne, whneehxt wattemi wietch d
further purification.

Foll o®R n4g mesityl ene (N4 Zmmgamdyl2aadrhoyll)),
tosyl hydroxyl aimm nG. 5 Oml8 HrfMoR )sol utabn wer e

room tempedruatidriecati on by silica gel chrom
el uting solNece#Rly |l4arfaGf e tdreldd asay éli Inew oi | (18
30 %) .

'H NMRBROO ODH@II 6s812djJ2. 9 9(7'm, 2H), 2.25 (s,
3H) ,ill.®B (m,i13H)6, (Im,7 B=H)2 . 8. .+6z1i 1(6dH2) , ( rh,. 41
2HIE NMR S5 PB)U 144.07, 71,304.59.5,6,12493..359, 42,
31.95, 28.65, 20.52, 18.43.

| R (EXTRACX903.17, 2845.95, 2672.53, 2656. ¢
1484.69, 1448.89, 1373.19, 1279.82, 1228. 6"
891.82, 852'55, 686.58 cm

M M H



HRMS ( EI[+N] #m/czal cd 297.2452, found 297.3071

N,N, 2 -Ple 6t amet hyllpapiekitmal (data were in agreeé

vallifes
Me Me

@w’”‘*

Me Me
Foll oGP, Bgmesityl ene NA4i mgODh@OsLI mmdl pxyl ami
(86 mg, 0.4 mmol) in 0.5 mlatHFIoP ms dleuntpiedrat
Purification by silica gel chromatography v
NN, 2 -pde 6t amet hydH ssyreil [lionve o | (3 mg, 9 %) .

H NMRBOO OMHRII 6s842d), 2.82 (s, 6HYE, 2.29 (
NMR 125 OIMH®Ii 147.06, 136.94, 134.14, 129. 42

2.3 -Staag@e Aminations
7-Met h8kmet hy |-2Zdmihmo)ene 16()1 afm-chet h-6-xy
( met hy |-26dnci hnrooH2re n el B()1

/@fi ) MeHNm
MeO NHM: © MeO o~ ~o

116a 116b
Fol |l oGR ngmet h-2Hxcyh r o-Zeemeimé 7 hoxycoumari n, 35
mmol ), TE6EO®&BHMmg, 0.8 mmol) in 0.5 mL HFI P s
at room ¢t enRPueridtiwraeg i on-l ayerprepbanomat ggr apmhh
PE/ EA (4:1) as el wmteit -yt vieldd-ecnharf d2oernd e d 7
onH Gasayell owo6esgl) i ane @ b-&F(xmet hy {2d-enhh m@2re n
ond basacol ogdleisdg (5mg) (21 mg total, 51% con
7-Met h8k jnet hy |-2dmoihm @)@e nel &)1
A

MeO o O
NHMe



Mp : °C7 6

H NMRBOO OIHRIi 7d6® ¢.5 Hz, JEHB, 56 HZQ (LdH) , ¢
(dd= 8.5 Hz, JEHP, 56 H22 @d), 3.2 NMR53H), 3
MHzCDG)JIG 160. 94, 151. 98, 144. 37, 144. 25, 127
56. 16, 34.17.

| RATR¥: 3386, 3057, 3021, 2971, 2942, 2924,
1507, 1483, 1464, 1445, 1424, 14009, 1280,

825, 784, 7631 708, 675, 615 cm

HRMS (El +fcanl/ed Fm0M.07334, found 205.07256.
7-Me t ty6-k met hy |-2dmihm @ )e n el B()1

MeHNm

MeO 0" o

Mp: °Q@ 43

H NMRBOO ODHQIi 7d24 9.3 Hz/i61H3, (®, 88H), 6.
1H), b4&. aH)( 3.83J¢Es5. 3HHE , e B. (CD5)

ul159. 85, 158. 24, 149. 01, 132. 27, 125. 65, 11
| R ( AERB4 43, 2956, 29214, 2853, 2813, 1701,
14214, 1359, 1349, 1270, 1248, 1186, 1163,

77094,6 617 cm

HRMS (EIl +Yycal/lzd ZmoM3. 07334, found 205.07271.

2-Met hdolxe t Yk ri fl uorometlfhoxy)aniline (1

OMe

F3C\O/©NHMe

Foll o@P ngi-met h-&(Xxtyri fl uor omet hoxy) benzene (3
TsONHMe (162 mg, 0.8 mmol) in O0.&t mLodml P s
temper aPwuriefication by silica gel chromato
sol vent -mdtfodmbea dbyf2 r i f |l uor onid ey ey ) awi loii he
(20 mg, 45%) .

H NMRBOO QMG 6d66 .6 Hz, 1UH)B8.6,48.4ddd, 0

MMM



1H), 6J=4®.@4d Hz,brl1H)H) ,4.3384( (&€ BMR.,5 2.85 |
MHzCDG)IU 145. 14, 1UB4.992= RH3B,2468)82, 107.
102. 48, 55 6NOMR 3 02.8B5G)M5AB, 01 .

| R (RefiFeB8i4dm): 2941, 2911,152856,148B8239,14581
1432, 1417, 1357, 1250, 1213, 1159, 1117,
687tm

HRMS (EIl +Ycail/led JIM]. 06467, found 221.06484.

4-Met hdlxne t Hylkb1l 'p h 8/aymli nled (1
O OMe
O NHMe

Fol |l &GP, net hdb xlyi' phenyl (37 mg, 0.2 mmol ), T

mmol ) in 0.5 mL HFI P sadl utoioam tveePrpee i satiigraréei do
by silica gel chromatography wi-mbt REXKEA ( 2C
N-metHhygdhbiph8S8aml H&sayell ow oi l (41 mg, 96 %) .

IH NMRAOO ODIQII 7 d54 4Hz, 2H)J= 77.44 Hz, 2H), I
(Us 7.4, 18 ,8.66 9Hz ,(dEHP, 66HB5 J4=)8. 66.H6z1, ( d
2. 6Hz, 21H)s,, BH) 'C2NBBLO0Os OD®H) .149. 11, 143.7
138.92, 131.82, 129.42, 127.91, 126.83, 11
| R ( AERB585, 3405, 3052, 3023, 2933, 2898,
1491, 1463132%421293961262, 1233, 1179, 11
1027, 915, 864, 803, 7971, 742, 699, 665, 6
HRMS (EIl +Ycal/ed J4M3. 11482, found 213.11574.

Met h-2-adet adf(i4deot h-8-kmet hyl ami no) phe@®yl )propa
0

OMe

NHAc
MeO

NHMe

Fol | ocG#Pi,Bgme H-B-g¢ e i a3riidect hox yphenyl )propanoat e

MM p



mmol ), TsONHMe (81 mg, 0.4 mmol) in 0.5 mL
at room tempen &t cmaei on by siRE/cBA g(ell0 :clh)r oan
el uting sol vent aSf-Zfaccredt eaBimi @ eéme t h-$ X y (
(methyl amino) phamyle) poowpandat(t &5 mg, 98 %) .
H NMRROO QIMRII 6d6#4 §.0 Hz, Ja=H)8. 06,. 326. O dHiz, ,
6.28=(@, 0 Hz, JEH), 65 HZ4 {Q=H)7,. 64,. 852 6( dHz,, 1H
(s, 3H), 3. 73= (5.,6 3H&),, 28BH)0,3 XA.d&2 NMF, 5 3H), 1
MHzCDQ@GU 172.31, 169.60, 14#46.08,10139.,23,091 28
53. 23, 52.18, 37. 48, 30. 30, 23.12.

| R (AT=R)3419, 3293, 2951, 2851, 2242, 1741
1262, 1227, 1168, 1130, 1028, 912, 852, 78
HRMS (EI +fcank88d . LML76, found 280.14158.

BRY S31M3Met hdsyet Y met hyl-6,nmi,n&,)9, 11,-12, 13, 1.
decah¥yHEHcpcl og erhtean[ad tohnre &)1 a R, dY BBIU3-

met h-&t Snet Ry I( met hy l-6a,mi ,n8,)9, 11 ,-dle2c, alh3y,Hirdo, 1 5, 16
cycl o@ erhtean[ai tohnre@ B()1

NHMe
120b

Foll o@P n@8R(B S39483-met h-banegt By, 8,9, 11,12, 13, 1
decahRlyfdc yvc |l ogp pmteamalnd® heen@s7 0. 2 mmol ), TsONH
mg , 0.4 mmol) in 0.5 mL HRFRItP rsooolnu tti eonmp ew eart e
Purification dwpypreparamavegthphy with PE/
sol vent af R Be84dkB-met(h8bdnet -y met hyt ami no)
6, 7, 8, 9, 11 ,-dle2c alkdyAitrgoc 1 53 b te & [aln® hlR @a a

yell ow solidR@2B3IGHMetabadnet &-¢ met hyt ami no)
6, 7,8, 9, 11 ,-de2c alkdyAitrgoc 1 53 phhtetnlel ®ml2 Da a

M MC



yell ow solid (5 mg) (27 mg, 44% combined vyi
(B Q S3B¥3Met hdasyet Y met hyl-6a,nmi,n&,)9, 11,-12, 13, 1.
decahyHEHcwpcl o@g erhtean[a tohnree2n@)$ pect r al data we

agreemdnitt ewiattBur e val ues

H NMRBOO OM@)II 6s541H), 6.50 (s, 1H), 3.81
2. 93.66 (m, 2J) ,182.350 8(didl,LH8B89 1) ile2B)%51. 70
(m, 6H), O6EORMRS, M@DD)U 221.13, 145.42, 137
124. 05, 109. 99, 106. 74, 55. 45, 50. 44, 48.0
26. 84, 26. 14, 21. 56, 13.87.

(B § S3B¥3Met hdasyet WY met hyl-6a,mi,n&,)9, 11,-12, 13, 1.
decah¥yHEH-cpcl og enrhtean[ai tohnree2nB()$ pect r al data we

agreement witlH |l iterature values

NHMe
IH NMRAOO OIMRIi 6d92 §.5 Hz, JEHPB, 56 HZ3 (@) , :
(s, 3H),J=2.1%2 7(,d&d,8, 1.9 Hz, J=1HB, 62. 806 ( 87
1H) ,i2.32 (m, UH)1027274(8BRHHDL k)i 3H)20 2.
1.89 (m,il111)7, (Im,7 @ HY& NMREQA O (BHRIB HI 20. 91,
149.48, 137.19, 133.14, 129.01, 118.88, 1«

35.90, 35.27, 31.69, 26.41, 26.17, 25.65,

Met hy9$-2-( @het h-B-kmet hyl ami neynd g phitolpalkelat e (1

spectral data were inPagreement with |iter



OO b
o]
MeO

NHMe

Foll o®R n3 meS-h(yéhdt hoxyn2phd) hplrepanoate (49

mmol ), TsONHMe (81 mg, 0.4 mmol) in 0.5 mL
at room tefpen dt cae¢i on by silica gel chron
eluting sol vent9-2-afned h-Bggnemby hgmi ) napht h
yl ) pr oRansyaetld ow oi | (43 mg, 73 %) .

H NMR3OO OMH@IN 8dg#4 §.8 Hz, JeEHN, 97 H&S (@),
(b= 8.9 Hz, 1H)8.g,.3D. §ddz, 81H) Hz7. a2#)(d3.
3H), 3=8d@.QRQqHz, 1H), 3.67 (@s,73H)H22.314) (s
NMR( 75 MWGIG 175.12, 147.41, 135.55, 134.0
125.09, 123.406,. 81922 .5226.,0 11,1 34.58.52,6 ,5 37. 12, 18

2-Et heNxnye t by net HY IkLpShenoxybenzy-P-) oxy) propan
yl )an22ine (1

OEt

©/O\©AO/>(@NHM9
Me Me

Fol | oGP ,n3¢1(2t hoxyRmenkYy)pr opdxlyeg mexyhlydrnzen
(etofenprox, 75 mg, 0.2 mmol), TsONHMe (81
were stirragd rfooorm 36e mueri dtiwragd i on-l dyerpr epa
chromatographfy: W) tdas P&l EtATI rfeft sdwtemyt| af f or
(et tp3henoxybenzyy) gxayil prmgpednd ow oi | (30
37 %) .
H NMRIOO OMHRI 77.738m, (@RH)7.2430m, J=H), 47. 11
Hz, 1H)7. 070. 0(6m, 3 H), 6J=988.(0s,, 21.HD)i,Hz6.1911H)(,d c
(m, 3H), 4.47=(9g, 02HEg, 2H03 @Eq45 Js, 2H),
7.0 Hz, 3H)!® INMRLOQOs MMBI@HI) .157. 28441589, 22,
141. 17, 140. 34, 138. 83, 129. 67, 129. 46, 12:

MMy



109.65, 107.69, 80.54, 72.77, 63.66, 38.81
| R (Refice8i486): 3066, 3039, 2975, 2917, 287
1698, 158448152%444, 1410, 1391, 1360, 130
1104, 1046, 959, 931, 908, 848, 789, 731,

HRMS (EIl +Ycail/ed 40M. 22985, found 405.23112.

Met hy R-dbmed-bméet hyl ami nrR2o- )20 menbyy pe2np anoat e

MeHNKIMe o

Me O/\/%J\OMe

Foll owdMmg,3 met hy2dbmzet hy |-/t mex )yl pent anoe
(gemfibrozil met hyl estéeB8l Bmgd, mg, 40 mho mio | |
HFI P solution watersomrntedfutodt @&d hon by

chromatography with PE/EA (10-(2dbmsetballbtinec
4-( met hyl ami-2odRiprhetnhoyxlyp2ea: syadnlowat ei | (43 mg, 7
H NMRBOO OMMR)II 6s601d), 6.48.84, (MH) 2HB, 88.
3H), 2.85 (s, 3H), 2129 ,m,3 HH)E 2NIMRR 1( K ,5 , 3
(75 ©MBDGIGa 178. 34, 148.920.141. 235.1@5.322.
51. 66, 42.07, 37. 13, 31.50, 25. 40, 25. 13,

| R ( AERB427, 3029, 2950, 2928, 2871, 2812,
1389, 1321, 1220, 1198, 1146, 1057, 990, 8 !
HRMS (EIl +fcan/&d 1P®p5, found 293.19836.

3(Met hdgkwmet hyl ami no) pAeRioxly2dp)(i D paame2 3
met h-B-Xymet hyl ami no) p-iedRioodW¥))(pr opane

MeHN\@OCHg, /(;[ooH3
+
O/Y\OH MeHN O/Y\OH

OH OH
124a 124b

Foll oG®R ny et hoxyphenbdxddi)ogr o(p;ainemf en é&s i2n, 4

mmol ), TsONHMe (81 mg, 0.4 mmol) in 0.5 mL
MM



at room ¢t enfPueridtiwrag i on-l ayerprebaomat ggr aph
DCM/ Me OH (1:1) as el uti ng-Mmetshed wye nt e
(met hyl ami no) dh-&in @ixdyad sabo pavme oi | ( 1-42 mg) an
met h-B(xmet hyl ami no) -1p-dle ohaysm)b pwao painle (8 mg) (
mg, 53% combined yield)

3(Met hd-ksmmet hyl ami no) pH edioodyd))pk opane

MeHN\©iOCH3
O/Y\OH

OH
H NMRROO MHz{ ®Md®D)g. 6 Hz, JEHR, 66 HZ7 (L), ¢
(dd= 8.6, 2.6 HXs 8LH),, 34.80 H.zQd4dlHWH, ZBH)9,9 3.
3H), i3.6d2 (m, 2HY NMRE25(MHzZBHMBODY9, 146. €
142.97, 115. 96, 105. 74, 101. 93, 71. 78, 71. "
| R ( AT=R)3:422, 233251 286 3, 2538, 2470, 1735,
1446, 1301, 1243, 1178, 1162, 1133, 1107,
683, 626 cm
HRMS (ESI +) Tm/azl:cd 24W+7Na2]207, found 477.2231
3(Met hdkwmet hyl ami no) p-i eRioodW))(p opane

/@OCH3
MeHN o/\ﬁOH

OH

'H NMRROO MHzpi H®ed@®)g§.6 Hz, JEHR, 66 HZ5 (@), ¢
(ddl= 8.6, 2.613Hz90 1(HW,,i 324HB)3,0 (3m,881H), 3.80 (:
i3.59 (m, 2HYE RMR25( MHzZIHWEODNL 8, 147. 22,

118.30, 105.26, 100.31, 73.59, 71.94, 64.4
| R ( AT=R)3:345, 2939, 29957, 2894, 2799, 2539,
1614, 1591, 1513, 1457, 1427, 1408, 1309,

1028, 949, 919, 871,857, 824, 796, 684, 6
HRMS (ESI+) *"mAtcd[ 28] 1230, foumadl @@8. 123
47207, found 477.2237.



Met hy K £€2h | or o bfemmeztohy@lm)g t 6y me t h y I-1dmin 3> )
yl ) ac2et ate (1
OMe

MeO O

MeHN N

Fol | oGP ,n3gmez(hiy4 hl or o kbanez d-pimgyt AH-l n By Il )
acetate(74 mg, 0.2 mmol), TsONHMe (81 mg, C
stirredatoro2mdap®perd &i claaky eorn chyr amatnogr apt
PE/ EA (4: 1) aasf fedruded d{ gmeshon gvieondbaenre 2 d- IX y

met - met hyilldimn eBgl) ) aZz@wwpéeke!l ow oi |l (23 mg, .
H NMRROO QODHRIi 7d66 §.5 Hz, J2ZHB, 57 H&6 Q) , ¢
(s, 1H), 6.32 (s, 1H), 3.89 (s, 3H), 3.69
1€ NMROO QMM 171. 56, 168. 65, 144. 90, 138. 7
131. 06, 130. 86, 128.92, 1192 363, 13. 47, 3IE.
| R ( AERB438, 2951, 2928, 1736, 1677, 1622,
1383, 1363, 1317, 1225, 1166, 1088, 1073,
688, 650, 627 cm

HRMS (EIl +fycanl/zd 40 .40B.441,7&.und

5( ( Djimetdfiynlet hyl ami no) phenoxp hee@)hyadndxmazol
((&,)jne2-bmet hyl amino) pheno®Xpnhef)dyl )oxazoli

NH NH
Me 0 =0 Me 0 =0
o) o)
+
MeHN NHMe
Me Me
126a 126b

Fol |l oGP n3gg &, Bnet hyl phenoxy-R2oneée hymegbaaabbnd,]j
mg, 0.2 mmol), TsONHMe (81 mg, 0.4 mmol ) ir

MH M



360t room temMpern &t wrae i o nl abyye rp rcehpraornaattiovger atpht
DCM/ Me OH (20: 1ng asol veelnut i-( & Rifi &redlendy | 5

(methyl amino) phenenknatafel J) owatrolQudidn (14
5( (&, me-2-(hmdt hyl ami no) phendoxny baeatyley | pawx az o |
liquid (14 mg) (28 mg total, 56% combined
5(3 ,-bi me#dfiynlet hyl ami no) phenoxXphe@)hyl )oxazol

NH

Me OV[O#O
MeHND/

Me
'H NMRBOO OMMH®IH 6s592H), 5.76.82, (MH) 1H}, 98.
3.97 (m, 2H)8. 73 .Hz)3(UHY) , (B, 6TH), 2.69 (s, 3
'€ NMRF5 @GO 159.47, 153.28, 141.32, 131.
42 .74, 35. 74, 18. 29.
| R RAE 3243, 3153, 2912, 2875, 2796, 1738,
1161, 1128, 1084, 1063, 1004, 962, 937, 87!
HRMS (EIl +ycal/zd 493 . 13119, found 250.13221.

5( ( Djimet2diynlet hyl ami no) phenoxp h@EeErh)hyl )oxazol
NH
Me oy[c)):o
\@NHMe
Me
H NMRBOO QD@ 6s621fH), 6.52 (s,i41H)2, 5.95 |
1H), i4.a® (m, 2H)8. 8 .HBI3(UHY, (M®d, BFH)IH) 3. 03
2. 76 (s, 3H), 2.%ww NMRKR 53 KDL)U2.12549 .(552,, 31H)9.. 4
136. 09, 130. 87, 129. 83, 125. 15, 111. 08, 74 .
| R ( AERB399, 3247, 3152, 2964, 2920, 2876,
1 491, 1317, 1293, 1237, 1166, 1086, 1008, 96
HRMS (EI +Yycanl/lezd 29 . 13119, found 250.13188.

3l soprSd gnet hox y2d tmteyt lh)y | ami no) phenoxy) met hy

MHH



2one2 Yy 1

o]
oA
OWN\<

\o/\/@NHMe
Foll o®@P ngi>dopHoOe(khet hoxyethyl )phené&xy) met hy
one (59 mg, 0.2 mmol ), TsONHMe (81 mg, 0. 4
stirredatorodomdapgdfpenr &t cae¢i on by silica ge
PE/ EA Cl:éllutang s ol vsweonpth-0 @fAfea rhdoexdg-e Bhy |l )
(met hyl ami no) phenoxng ey ehlyll 9 w xaizlo! (i 30 nmg ,
H NMRROO QOMHRIWI 6d6F {.7 Hzj6.1HJ,(®, 52H), 4.8
J= 8.8, 4.6144z208 1(H)n,, MH)U8 & .HD, JAHY,83HB A (
1H), 3=5B.2tHz, 2H)8. 63,. 443. 6 dHlz, 1H), 3.35 (
2.80=(7,2 Hz, JZHW¥, 21 HZQ JI3H)M, 21 HEg N@®,) .
(75 NMBDKB)IG 156. 76, 143. 82, 139. 40, 133. 16,
70.95, 69.16, 58.60, 44.83, 41.76, 36.00,
| R ( AERB433, 2956, 2926, 2856, 2730, 1743,
1261, 1220, 1893,76211 364004 b, 7
HRMS (El +fcal/led 3JM]. 18871, found 322.18885,

(R B R SJ H2(Acet ox yoietthh y8Bif Y@ met hy |I-da(nB){n o)
tetrahya@yof)oxgnbenzyl ) ghepynwyan4,ed yahydro

triaceBate (1
Cl

Foll owdMmg,3 RIRRS$$2(acet ox-§meh hs@d49 O
tetrahy2dyriogfoxrydrmbenzyl }2d-pgn3g,hd teyftr ahytdrriocacet

MHO



(124 mg, 0.2 mmol ), TsONHMe (8lomgwer0e 4 mi
stirredatorodsmdapgdfpenr &t cae¢i on by silica ge
PE/ EA (1:1) as el uURRMYS $-2( v eantt o xaf(nideotr hdyel d) (
chl-8r®met hyH4a @it rea) ahy2dr of ur an

yl )oxy)benzylr)@bd-pgn3hd t>eylt aRky@ayeltladve sol i d
(70 mg, 54%).

Mp: °@ 27

'H NMRROO QDRI 7d35 §. 3 Hz, Ja=H)8. 37,. 127. I dHz ,

7.00=(@&,1 Hz, JEHB, 16 H59 JEeH)L, 86 H22 Qa#), 6.3
= 8.1, 1.8 Hz,9.16H)Hz ,5J42HD ., (6t5HZA,9J4 K9, ., 6 5HD,3 (
1H), 4.J¢07(dddj5.6, 2J4 Hz6 HH,) , 1#4).132044(,45 (
4.8 Hz, 1H¥,12.43 2d#A3H8B85 1k), 64453093878 (d
4.8, 2.3 Hz, 1HP,1D.8m, (2H)3HR, 0B.22, 3H),
3H), 1.6%¥ (SMRIGH)®BI@IU 170.67, 17®8.3713, 169
143. 04, 140. 00, 139. 19, 135. 05, 134. 55, 137~
110. 54, 79. 49, 77. 86, 76. 11, 74. 13, 73. 22,
30. 26, 20. 71, 20. 59, 20. 22.

| R (A=R)3429, 2948, 2874,14TB45,14B@01,14152

1107, 1035, 972, 9489, 824, 794, 731, 646 cI
HRMS (EI +) "makcd[ M48] 2206, f ocuan dc d6 4687.02 220052;6
found 670. 2028.

244L ar-ceaRecact i on

OMe

OMe
OTs

OTs  , TsONHMe air
HFIP, rt.

OMe
" ‘
OMe NHMe

18 68 \ p
4 mmol 20 mmol 1.24 9 (92%) * o

Scheme SslcalLearrgeeact i on

To a stirrle®fi3s»B8gti d®66 wmmol) in 10 mL HFI P



di met hox ympetemyllbehzenesul fonat e (1.23 g,
at mosphere at room temper atautr er.o ol et anmepecrt a t
(monitored by TLC). Then the reaction was ¢
20mL s aNauHGxqaikous solution. The aqueous | a:
(30 mL T 3), and the combined organic | aye
dried over Saanhydiroesetlaand concentrated in
was puri filedc hbhryomatlograampley with PE/EA (5:1)
2 -06i me t-3(omxeyt hy | ami pe)t phhyd rbyeln z €68 eassa |l pfaolnea t e

col ogsdleisd (1.24 g, 92 %) .

24. 5i nbependent NMR

Decomposition of TsONHBlox mgl, HOF.10P5 nimdIN)HBio
CDGbroHF | P armddr ent at mosphere at room t emj
byH NMR

TsONHBoc was GDGLE ehoswweavbesre gr adual | lyi decompo
acid-HEIlIaPd hBeoc gr oup wasHFrlePmo(vietdr aicha hdd s s 0, a

i sobutene. are for med)

TsONHBoc in CDCl

TsONHBoc in dp-HFIP: 15 min tk
|

TsONHBoc in dy-HFIP: 3 h

MJ“@ J‘U"‘ A ¥,§«4A~Ik LL

; - - - - - : : : - v - - - - ; - .
0 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

MH P



Fi gurlid SMReradf Ts ONEBG&GO iHF | P

To a solution of TsONHMe2>HRI1IP nsgo,| ult.i4o nmnwoal s)
mesitylene (24 mg, 0.2 mmol) wunder ambient
reaction wa¥l MNMRi tored by

TsONHMe i s >HBRlab|lfeori nseaver al hour s, however
addition of mgbsehgl enHe¢dobdmbke dHé&ltPer at ed
This underddmpelsex haantd aan el ectron charge tr

turn caused the decomposition of TsONHMe

|
A I\

" T T T r T T T T T T T T T r T T T
0 8.5 8.0 75 70 6.5 6.0 55 5.0 45 4.0 35 30 25 20 15 1.0 05
f1 (ppm)

Figurld SNERe adfr mes i tTysIONHeNe2 aded6r amet hyl ani | i
i n>-HdF | P



-
L L

— = — 1

M 1
A

T T T T T T 1
45 4.0 35 30 25 20 1

LU L C 0 €€ T
¢ ¢ ¢ ¢ L L L L

T T T T T T T
5 8.0 75 70 65 6.0 55 5.0
1 (ppm)

Figure S7H oWwskmlpaessBlitBtlken during the reacti
Product signklbmi ghlri gagrtoemtaitiimc red, signals f

246 |-CPE&Ex perisment

Reagents and standards All solutions were prepared witkphight i t y wat er of 1¢
cm resistivity obtained from a MilQ-system. Reagents uskxt the sample digestion

were nitric acid (65%, P.A. quality). Polytetrafluoroethylene (PTFE) vessels {metal

free) were used to hold aqueous samples.

Preparation of samples:

1>25mL65% HNGwas added to 200 mg TsONHBoc 1in
diluted up to 10 mL with Mill+Q water.

2>25mL65% HNGwas added to 200 mg TsONHMe i n a
diluted up to 10 mL with MilkiQ water.

3>25mL65% HN@Gwas added to 200 wuL HFIP in a PTI
up to 10 mL with Mill+Q water.



Table S1. Elemental concentrations in original compounds or solvent (ug/g or ug/mL)

Cu Fe Pd Rh Ru

TsONHBoc|  0.25 4.41 0.25 0.25 0.25
TSONHMe |  0.48 0.30 0.25 0.25 0.25
HFIP 0.25 0.25 0.25 0.25 0.25

Procedure detection limit: 0.2//g, 0.25 ug/mL

ICP measurements verified a meftale amination with TSONHMe in HFIP. No metal
traces (< 1ppm for Fe, Cu and Pd, Rh, Ru below the detection limit) in TSONHMe, no
metal traces (4.41 ppm for Fe, and Cu, Pd, Rh, Ru below the detectionitimit
TsONHBo¢ and no metal traces (Fe, Cu, Pd, Rh, Ru below the detection limit) in HFIP

were detected.

247 WM Spectroscopy

To a solution of TSONHMe (24 mg, 0.12 mmol, 2.0 eyjinvl.5 mL HFIP solution in

a 3 mL quartz cuvette was added the arene (0.06 mmol, 1.0 equiv) in 1.5 mL HFIP
solution at room temperature under aerobic condition or in a glovebox, and then it was
closed with a Teflofined cap and shaken for 10 secondse TH/Vis absorption

spectra of the reaction mixture eve measured onJ as c o uve MOl S \%
spect r op(foolvh M arel UV3, the delay time between the preparation of
samples and acquisition of UV spectrums is around 1 min; for UV4 and UV 5, 3 min

of delay time).

MHY



OMe .
uv1 /©/ +  TsONHMe ﬁ»
MeO

OMe
uv 4 + TsONHMe —2X9ON,
By HFIP

Scheme S2. Different reactions for UV/Vis

0.10 7

0.10 i

0.09
MeQO
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Figure S8. UWis absorption spectrum of UV 1 (1,4imethoxybenzene and
TsONHMe in HFIP solution under aerobic condition; spectrum picked up from UV 1

at 5 min)
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Figure S9. Timedependent U¥¥is absorptionspectra of UV 1 (1,4imethoxybenzene

and TsONHMe in HFIP solution under air condition)
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Figure S10. UWis absorptionspectrum of UV 2 (2,5imethoxyN-methylaniline and
TsONHMe in HFIP solution under aerolmonditions; spectrum picked up from UV 2

at 2min)
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Figure S11. Timalependent UXWis absorptionspectra of UV 2 (2,5imethoxyN-

methylaniline and TsONHMe in HFIP solution under air condition)
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Figure S12. UWis absorptionspectrum of UV 3 (4tert-butylanisole and TSONHMe

in HFIP under air condition; spectrum picked up from UV 3 at 3 min)

—UV2:
— V2
—UV2:
—UV2:
—TUV2:
: 60 min

2 min

12 min
24 min
36 min
48 min

T T
500 600

Wavelength (nm)

0.040 5 “
0.035 4

0.030 4

jo
tBu

Int4

0.025
0.020
0.015
0.010

0.005

0.000 T T

T T
300 400 500 600 700

Wavelength (nm)

1
800



0.040

OMe . UV 3:3min
g + TSONHMe — —o>— [JV 3 : 10 min
.03 i
—— UV 3:20 min
Bibsd : 30 min
8 0.025 1
(=1
<
2
S 0.0204
1723
e
<
0.015 -
0.010
AN
0.005 AN
0.000

T T T T 1
300 400 500 600 700 800
Wavelength (nm)

Figure S13. Timalependent UXWis absorptionspectra of UV 3 (4ert-butylanisole

and TsONHMe in HFIP solution under air condition)
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Figure S14. UWis absorpton spectrum of UV 4 (4ert-butylanisole and TSONHMe

in HFIP solution under argon atmosphere)
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Figure S15. UWis absorption spectrum of UV 5 (1,4imethoxybenzene and

TsONHMein HFIP solution under argon atmosphere)

Theectra of UV 1 and UV 3 showed bathochr
4000 nm), which confilmmbtdha#tet havohdedal n
reaction. The sameiSDdMhochr domec UV¥Yhilf specd b
are Vvisible as shostrhlanbh 8UVn2pol wieddh nst h@ge s
dimethoxybenzene and TsONHMe in HFIP solution T h e compari son

measurements under either WWeS;t WV ZaevobWU\
shegtwhat only under aerobic atmosphere signi
be detected in the UV speyggterna.c alnh uasc coenl ee rcaat

f ormation of the radical cation in our rea
248 EBRides

Al EPR samples were prepared and handl et
temperatur e.

SamplTeONHMe (34 mg, O0.16-dmmet howgbeaddad {

0.08 mmol) in 0.2 mL HFIP solution under ar
mn and the mixture gradually turned brown.
Sampl ds @QNHMe (34 mg , 0. 16 2/5dimnethpxyNwa s add

MO O



methylaniline( 1 3 mg, 0.08 mmol) in 0.2 mL HFIP so
then it was stirred for 30min and the mixt
Sample 3: TsONHMe (34 mgdimetbGommblenzwas dd
0.08 mmol) and DMPO n( 1B. 2ngmL OHFRI6P nmemooll yt i on
at mosphere, then it was stirred for 10 min
Samplle-ddd met hoxybenzene (11 mg, 0 29@ mmol )

solution was stirred for 3IMmemimm xtoder ganad

turned yell ow.

Al | four samples were anal yz&*1d9 )b.y PeaPrRa nsepteecr
for -sEpPeRctra acquisition: modul ati on frequ
amplitude = 2.0CG, EPBmpebaeataurhAyeguas? $f iclalpad w

sample and placetdubemsi de a 4 mm EPR

3360 3380 3400 3420 3440 3460 3480 3500 3520
Field (G)

Figure S16. EPR s8pec Or@HBe86 fMB a-mpd .e3 018 mW, R
dB
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Figure S17. EPR s8pecOr@HBe7dBME a=mpd .e0 2512 mW,
60 dB
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Figure S18 EPR spe=xt 9 uGhBzb5 7MPa mp I16e 330:1 mW, RG
dB
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Figure S19. EPR s8pec Or@HBe60 EMIBE a=mpd .e3 4L mW, R
d B

249 Radi appBExmeri ment s

To a stirred solution of TsONHMe (1215 mg, (
trimethyl benzene (24 mg, 0.2 mmol) was adde
at room temperature, then ST&EMPL (06.34 nmgmo 10). -
added to the mixture. The reaction was sti
by GCMS or TLC).

For the TEMPO MNeagedeitermmettrhaydeasnidfi ne wer e d
For the BHT r 8,az,tdedbr ,a menteh gweesr neo tdie tdeict e d, b
t ebutdynlet Ay met hy !l ami Rqo-dbc-gohEBBeaxsa | soad at ed as
yell ow oil 133Wasmgal s0%)c;quired with the sa
mesitylene was excluded.

The results show that -aentdredlrpdi bawhy ( BHE

are involved in the reaction, and BHT is a



Me Me Me Me
+ TsONHMe — 20 o
TEMPO NHMe
Me HFIP, r.t. Me
18 17, trace
(0}
Me Me Me Me
air
+ TsONHMe ——— +
BHT NHMe
Me HF|P, r.t. Me NHMe
18 17, trace 133, 70%
OH (0]
air
+ TsONHMe ———
HFIP, r.t.
NHMe
BHT (0.4 mmol) 18 133, 70%

Scheme S3r.apReidnegadlment s

2 -d6it eBut-4met Ay met hyl ami n2d )da yWenlneB B xla

0]

NHMe
IH NMR3OO GM@)IH 6s372#H), 2.18 (s, 3H), 2.03
1.23 (4% NMR)S. @G0 186.32, 148.05, 144.57
30.38, 29.62, 27.58
| R ( AERB335, 2961, 2951, 2867, 2792, 1657,
1335, 12006, 1164, 1133, 1066, 1019, 930, 91
HRMS (EIl +Ycanl/ed 44M9.20872, found 249.20844.

2410 Cwellti@ammetry

Cyclic voltammetry was conducted on an EmStat (PalmSens) potentiostat using a 3
electrode cell configurain. Measurements were performed in dry acetonitrile with
tetrabutylammonium hexafluorophosphate (0.1 M) as the electrolyte, and the cyclic
voltammograms were collected using a glassy carbon working electrode, a platinum
wire counter electrode, and an Adarence at a scan rate of 0.1V, &ll the solutions

were degassed by bubbling I[grior to measurements. With these parameters, all

compounds listed in Table S3 exhibited irreversible reduction waves.



Table S2. Electrochemicpbtentials for NO compound

Substrate Ep (V vs. Ag)
TsONHBoc -0.74V
TsONHMe -1.06 V
0_
<: 4
7 —lIvS ' —IY.O I -UI.S I 070 ' OTS

Potential (V vs. Ag)

Figure S20. Cyclivoltammetry ofTsONHBocC

Cureent (pA)

T T T T T
-2.0 -5 -1.0 -0.5 0.0
Potential (V vs. Ag)

Figure S21. Cycliwoltammetry ofTsONHMe



24. IKll Bn@Gont Exoper i ment s

D D
D D
_TSONHMe _ e\©\ ,D
C HFRR L NHMe D NHMe

0.1 mmol 0.1 mmoI Kn/Kp = 1.0
Bu
L
/@\ +  TsONHBoc /@/“Hz + /CE
Bu Bu
0.2 mmol 1 134, 15%
Bu
(j +  TsONHMe —HFP (j (i“”'\"e
Bu Bu NHMe b
0.2 mmol 18 135, 48% d.
Scheme S4s.otkdigneedatd ccontr ol experi ments

To a stirred solution of TsONHMe (162 mg,

added toluene (9 stmgl, uednel (Mmorhg, a.dl dmmol )
at mosphene mpterradame. The reaction was stir
days. Then the reaction was diluted with 1
NaHG®&queous solution. The aqueous | ayer wa
and the combinwerergashed | wiytelh ssat . brine
anhydr2860s fNaltered and concentrated in vacu
by prepatltayevechhomat ogr aphayetld oawf foarld (t8h er
32 %) .



d190910shtw453-p2.1 fid 1
+40000

7.0281
70113
6.5720
6.5552
—2.8264

2.2589

;38000
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L34000
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D
0 NHMe t
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o1 I D Me™ F22000
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' l L2000
L L N _)LL. A Lo

" t
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6.01=
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n

To a stirringHBood u(tllo,m mg, T.O4 mmol ) or Ts
mmo | ) i n 0.5 mL HFI P-tgtoelbutiybomewasnadddéd Iin
mmol ) under ambient atmosphere at room t emg
temperature for 1 Ilmanth or 36 h, respecti v
For the TsONHBoc redebtutgh, gooluy mecho¥val mat i
2 -4t ebut yl aB8@6 i mg, ayd8%) owsoil was i sol ated.
For TsONHMe reaCtaminnatoed ypntdhedudct was obse
of produefutdymzt hyl Bddbslyiene ow oi | (2H mg, 48
aminated product was for med.

Those two expetr emetnytls gsrhoouwp tihsatmor e easi er
t hper ot on, esptaichlitlyl betnlsethpB&8t&aat e.

24Dit ebut yl andd peret al data were inldgreemen

NH»,

IH NMRBOO QDM@ 7d39® 2.3 Hz, Jd=H)8. 27,. 028. X dHlz ,

Mnn



6.62=(8,2 Hz,brlRH),316%5( (& NMK5 MHZL (s,
CDQ@Iu 141. 94, 141. 13, 133. 25, 123. 60, 123.5
| R (RefiflEeg8484):3379, 296 2, 2906, 2870, 186¢
14657, 14863, 1292, 1278, 1245, 1200, 1163,
cm

HRMS (EI +Ycal/ed Z0M§. 18250, found 205.18303.

3 -bit ebut-Nrhet hyl ah3)bsipreect ( al dat a wer e i n a

|l iteratlbdre values

HN

H NMRBOO QMR 6s841d) J=6153 Hd, 2H), 2.88 (
(s, YWSHMR 5 MBB)JI 151.66, 148.67, 112.14, 1
30. 97.

| R (RefilEeg84 @A) : 307DX8672,965808R,901B675, 1602, 1
1422, 1392, 1362, 1334, 1312, 1247, 1205, 1
7081cm

HRMS (EIl +Ycal/ed 4MJ. 21815, found 219.21805.

24. 1&CAnal ysi s

Standard curve plot and RF

ThN, 2 -tdet6r amet hyl aniline (analyte) and inte
ulL, 0.2 mmol) were dissolved in 2.0 mL Me
(ni tr okNe 8 ztédentér aamet hyl ani |l i ne: 1 1. 25, 1

O)TThe solutions were analyzed by gas chr oma
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Figure S22. Standard curve
To a stirred solu0.0% md, thed Tw@ANHMei n 0. 5
was added the mesitylene (24.0 mg, 0.2
(24.6 mg, 0.2 mmol) unatmoamixareenbcmp h@®osphe
room temper at urteiree drbh emisxatmprl ee sweorfe
adjust to the reaction rate, and
100 - —o0,
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2413 Computational Detail s

Geometry optimization of tdePEBMWhpkegxes wer
l evel of theorylffgef hgatdhepdekagGboemConfigur
constrained density functional tidemy cal c

softwar é®2pmcklage PBIE5IOd welsegf twleatriyonsl na a

condddtker pol arizable continuum model (di el
order to implicitly simulate the influence
CICDFT Hamiltonians (in atomic units)

Structure a)

1599.0.0023¢

i \ f
i-1599.80.036220.0078:
vD0. 0362 -1599. 0.0036°¢

f-0. 00780.00369-1599. 7

Structure b)



i \Y f
i-1,599.-0.0379¢0. 0073
v-0. 0379 -1,599.-0.0050.

f-0.0073-0.0050:-1, 599.

Optimized structures

Structure a)

1.543599850£2.10062.1289D791719
2.51716954148.13258345200402180
2.3833143155 1.9690206241
1. 2 4 251079355706166 6 3 1. 0.4091510414
0.2575857634.5512B40858427285
0.4213685914. 7934B.0@2D5H64561479
1.6535781318.08025.98623%228606
3.4012108579.3599383.14452359650
3

T T O W T T O T T O O O O O O

. 4545017156 2.1588465377
1.1236720154 0.7593213769
-0.6236717980 0. BA44AARDIZHOB4 1
-0. 8130952846 3. 10.2A@PBEDSH2Z7408 0
0.0855886098#8 0011B.63&9A9
3.5899704278 3.2228764882
4. 4152283140 1. 7793642487
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@) 1. 6 716.64521267521295.080110 4 8 0 711 5

Structure b)

-1. 60125001.843105 0 6 608.62/68 2912478
-1. 6267629058 S QAR BPLAZDT 1
-1. 2350340R.2BFB 4834 4043634496
-1. 6767480283 4. B.0ORATHADBIT2A33 8
-2.1180373273 4. D.16HADRI7TA3 8
-2.3269399106 S5 . 0.35BO®BPLT7 2
-0.6875693924 -4 . 17.401088346 3479144 8
1. 44245320.5508503137.79114765257 74

C 0.495149162®.0736D489607247500
C 1.6503425315 600303552475859
C 2.5150535339 2.4956294222
C 2.1968250386 1.1381571677
C 1.0465337346 0.6404316264
C 0.2099996907 1.5220113426
H 0.177446%3.65%3036307.029098471564

H 1.8866739031 4.4145881655
C 3.7473911224 3.0314098911
H 2.8623391219 0.4575708698
H 0 . 8 Q02.84210520769209 1 0 0 0.7366404208
S -1.2451659325 0. W5HBABBURHANBA 3

O 0.6125945938 2. R.6BPAUAA2I6 2

H 3.4943612233 3.4585254311
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0.68 j, 20918 reflections mdaS3LredsebieL80 (
2 (1)), intensities were corrected for Lore
scaling and absorption corPeasednomwasheappha
symmetry of the reci'prmdkOaloksPa8 ey uatuwrme 2 2
solved wi®BP1SHESKE "Barnd kr f0ilnfend tag aai nFsul |F
matri xsqglbaasts al gorithm-2ois8/nyy (thheel BHEL KL
sof tidar216 parameters refined, hydrogen at
rididagl snp except H19 at N19, which was refi
for observed reflections, #fi=mall 4r7e sfiodu aolb sves

reflections, refiB86akccebDeBBren density

Empirical formula C16H1aNOsS

Formula weight 337.38

Temperature 200(2) K

Wavelength 0.71073 A

Crystal system monoclinic

Space group C2/c

Z 8

Unit cell dimensions a=225901(7) A =90 deg.
b= 9.5502(3) A = 126.1418(8) deg.
c= 19.0900(9) A =90 deg.
Volume 3325.9(2) &

mMny



Density(calculated)
Absorption coefficient
Crystal shape

Crystal size

Crystal colour

Theta range for data collection
Index ranges
Reflectionscollected
Independent reflections
Observed reflections
Absorption correction

Max. and min. transmission
Refinement method
Data/restaints/parameters
Goodnessf-fit on F?

Final R indices (I>2sigma(l))
Largest diff. peak and hole

2 -d6i me t-FAH omxeyt hy |l ami no) phene@lC e hladn5e8s3u2l2f)onat

colockgssal
monocl inic,

alpha=90 deg,

g/ &¢mT=200( 29%2K, 1BRetda g,

deg ognmegms

space with a

0.81 i, 15210

2 (1)),
scaling and
symmetry of

sol ved

(plank),
1,S pZa=<ie,

wi t h

me an

i ntensities
absorption
recilprndeOal7.s P are e,
Wi 2O 1SHESKE MBand kr ef0ilnfend tag aai nFsul |F

t he

1.35 g/cnd

0.22 mmt

brick

0.122 x 0.113 x 0.070 min
colorless

2.2 t0 31.5 deg.

-33 h 31,-13 k 13,-27 | 28
20918

5130 (R(int) = 0.0430)

3431 (1>2 (1)

Semtempirical from equivalents
0.96 and 0.90

Full-matrix leastsquares on¥
5130/0/ 216

0.77

R1=0.047, wR2 = 0.147

0.39 and0.36 eA3

gar =07u.p9 4P929 ( 7))

beta=97.566¢(2)

CCD ar ea

r ef2l amnti iqures (Mg d ur) ed,. 04B2 ) ,

wer e

Mg

di mens#®foncesr yts.t0ad5 sxy s@
b=16.
Yeg,hogdmma69 (
M adibatai=®n 7TMOK 3
detector, cover.
redundancy of . 04and
corrected
cofPeradsdéednomashapph

murE0c?8



matri xsqglbaast al gorithm-2ouis8/nyy (thheel BHEL KL
softtar3®23 parameters refinedjnbyappgepr at
riding model s, except H21 at N2 1, whi ch we
structure parameter 0.12(8), goodness of fi
values R1(F)=0.069, fuR(Bbsealvedl eeftentden
0.44 t0 1.57 ej

Empirical formula C10H15NOsS

Formula weight 261.29

Temperature 200(2) K

Wavelength 0.71073 A

Crystal system monoclinic

Space group P2

Z 4

Unit cell dimensions a= 7.9499(7) A =90 deg.
b= 16.7242(13) A =97.566(2) deg.
c= 9.2361(7) A =90 deg.
Volume 1217.30(17) A

Density (calculated) 1.43 g/cnd

Absorption coefficient 0.28 mmt

Crystal shape plank

Crystal size 0.065 x 0.060 x 0.047 mi

Mp N



Crystal colour colorless

Theta range fodata collection 2.510 26.1 deg.

Index ranges -9 h 9,-20 k 20,-11 | 11
Reflections collected 15210

Independent reflections 4822 (R(int) = 0.0782)
Observed reflections 3679 (1> 2 (1)

Absorption correction Semtempirical from equivalents
Max. andmin. transmission 0.96 and 0.78

Refinement method Full-matrix leastsquares on¥
Data/restraints/parameters 4822 /11323

Goodnesf-fit on F? 1.05

Final R indices (I>2sigma(l)) R1 =0.069, wR2 = 0.167
Absolute structure parameter 0.12(8)

Largest diff.peak and hole 1.57 and0.44 A3

4 ,-dli' me t-Nvoextyh LdhbiphSaml B2 CCDC 1958323
colockgssal (brick), di mens#foncsr y®s.t1ad3 sx s0
orthorhombi ci2i2z1s pa<s4, ga o 6bp-98B& 2480(6160()1 2j), i, € =2
i, alpha=90 deg, beta=90 d&g,r hpamm@26%B0 gd el
T=200(2) maK, 2TheéB& deg,,|lraanbidat=i0arw 1RHGdR | , 0
ome-gaans with CCD area detectorgcatogepaiceg
with a mean redundancy of 6.95and a compl e
i, 6422 reflections measured, 151828 )uni que
intensities were corrected for slcademigz aad
absorption correction®Pwase dhpprd itelde ulsa meg SHA
the reciprocal Lsp®0e9ihs0uF06.,08sntmr ucture so
SHEL-XT014 (Shel'Barc kr f0ilnfend tang amanFsuil ¥F | east
squ es algorithm -u6l&/g3 theheIHELDBELK , 172001 8)
parameters refined, hydrogen atoms were t|

except H17 at N17, which was refined isotr
Mp M



0.6(10),
WRAF=0.092 f

or

goodness

of fit 1.01

observed

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system

Space group

Z 4

Unit celldimensions
b=

c=

Volume

Density (calculated)
Absorption coefficient
Crystal shape

Crystal size

Crystal colour

Theta range for data collection
Index ranges
Reflections collected
Independent reflections

Observed reflections

C15H17NO2
243.29
200(2) K
0.71073 A
orthorhombic

P212121

a= 6.9628(10) A =90 deg.

8.4066(12) A =90 deg.
21.812(3) A =90 deg.

1276.7(3) &

1.27 g/cnd

0.08 mmt

brick

0.153 x 0.044 x 0.042 min
colorless

1.9t0 21.7 deg.

-7 h 7,-8 k 8,-22 | 22
6422

1512 (R(int) = 0.0615)

982 (1>2 (1)

MPp H

for=o0bG4e*ved

ref-0. et itoddsQ. X saidu



Absorption correction Semiempirical from equivalents

Max. and min. transmission 0.96 and 0.90

Refinement method Full-matrix leastsquares on¥
Data/restraints/parameters 1512/0/170

Goodnesf-fit on F? 1.01

Final R indices (I>2sigma(l)) R1 =0.047, wR2 = 0.092
Absolute structure parameter 0.6(10)

Largest diff. peak and hole 0.11 and0.15 eA®
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Chapter 3 Hydroxylamine-Mediated C-C amination via Aza-Hock

Rearrangement

3.1Introduction

Ani |l ines ar e of paramount i mportance t o
(pharmaceutical sor@qagmioc hememiatal s and natu
Such motifs are typtHrceadlulcyt iaocnc essesqgeude Abcye ao rnitt
cat al y zceodu pcl rionsga ndke a etcitdHraa mne8vaiCa oonr ganomet al
chemistry, photochemistry andselectrochegmi:
significanmoothaltlhengmentoomned protocol s.
Al t ernati ACelayni ndiitrient i G a nrseetl heocdt itvoi tayd dprreosk
suchr aamss i t rtcoant arheg/tzaeeld decar boxyl at i-fvreeea mi nat
reactions (Lossen, Hof f mann, Curtius, Sch
carboxylic acids and their derivatives, bu
f ew ipcuabtli ons report on dirfecee accrdist it@nsani |
step appomontahdies k mann r eafkred oxe merst or SurTrc
representative l[édkmdnpUebhi B%dike Watbhhi &er way i s
Schmi dt emeatta maihdjo et hyl benz etnyep iicetehrenverdkisat
repoNi sgopllompt edh | tklydtar enes or secondary b
feasi bl e -€Coamindeat igo/ne!iaiddttssh oD @ a ynotr aanldk yNa N
azides Banatithg maemagent s. This is especially
for these types of aminations starting fro
hi ghly poxewoexgueldsyi ve azides are es-senti all
|l i ke mamainemorthus sshbelg pbeetauwuenomhen unc
reactions.

As a consequentcteanclad epramtdo cecalssy ar-@ st il |
aminations. Our approach was influenced by

rear reemtgemwhi ch is the key step for t he i

Mpy



Cumemkleenol processSohelnebok t peodH®ETK rearr an
cumene hydroperoxi de, as a key intermediat
solvent after rearrangement and hydrolysis.
case onto a nitrogen atomi*‘lwhse weadi zedcbhli
Ar B(DHDPX i nt erbeseiyiaavealk 80 single bod apat hway to

primary (&rihleimee Jlhbe) key i ntermedi at es wer ¢
nucl eophilic attack of hydr ox yHoafnfihmeen nd er i v
repatr hddal KOy(lar yl sul f ony lu)nhdyedrrgoox y¢ atniommeisc ¢ a
nitrogen rearrangements to form imines, wh

exampl ®@shkepme 1c

a. Hock rearrangement

(0N O.*
OH OH, o+ OH
B — - . .

b. Falck and Kurti's work
Cl)H

NO
[S) 2
5 ArO-NH, iO\B:O/Ho o NH2
N TOH > | o N® — " Ry
R DCE, 50°C T H2 =
F NO,
0

c. Hoffmann’s work

/O\//
NH, ArSO,0-0SO0,Ar HN //S CF3 NH,
o S S| — (T
EA, -78°C R
R=H 4%
R = Me 72%
Scheme 1. Hock rearrahgeéemeonigpeanderlaelr ange me &

|l nspyredils technique, we hypothesized that
owning to-Othhendedki M bandt ont cem@ne hydrop
susceptible o0 a-th@ek rearrangement in an acidic

pr oduectdsle d(-Bawz & rearrangX®mMent, w8clpegmesent a
gener al and scamabhedC taaminGasteil erce.i viet has &
including secondary benzyl alcohol s, Si mj
arylsul fonyl hyAMIBWR)y | agni anmisn dtAir50 r eagent s,
or secondary anilines(Pn0gevxdmMpthesexc8theme

Mp



a. Our Proposal

‘ox_» H* . NHz

b. This work: direct C-C amination via aza-Hock rearrangement

»
2
R' + ArSO,0NHR2 HFIP/TFE NHR” wio DDQ 5 150,0NHR? +
it HFIP/TFA
MeO

R RZ2=Hor alkyl or aryl group; X' = OH, OMe, OAc or halide

Scheneacti on dCesaingm aftaronC

3.2Results andDiscussion

33.2.1 Optimization ofowaedfReBetoodaCynAnilio

Thepower ful amimadi oxydashrmi vieetityi etodicdeme quent | y

used fo#H ameéemat Xons ( XproCjadiDeg Nat ByePpay:
i nt re@amigooups on cahevwramoibdHfoysveofeCr ,amC pnati on

espedioal layt gse s€@l dom connected to h¥droxyl e
reported af rdde eaHt eame tn@lt i on with hydroxyl a
(Ar.®080HR) i Al HFt Ri s provoked t hdee apg cksyd iahtiilviet
aminationnamni ocnomwi t h {Phemyiyeltdmnomeés. ka2 own
electrophile in HFIP or TFE, could react w
reacti-vegpeéloickt er me alriuian g¢-Oa bweralk MWhi ch mi ght
an -daak rearrlamwiemgeg nhyys iisoddaferamend inatuen i on t C
afford Asni Hepected I n Takper iimd fift4h e i nit
met hoxyph-éoll Ba)naedt hTssm@NeiMeor dedld anial igmed yi el
(entry 6). Thedamiz2r2aitmnmzgdo )nhwiargdetni® dlridvamso | / L

proved as the opti mal4% eiagdli dthed owideltd on
hi ghly dependent on s ¢(DC&nCIC Hao@HdVeuolrdi nat e
not give any product, but fluorinaovted al co
TFE (el#%)Mor e ami nadsainndg hn g@gdagentconcentrati on
decrease tihegs 7yainedl idefgter®8t r 9) . A me tomgemdart m
dar k codniddi anfoetoyti e Idae €150 , 11) and the additio



acid or tosylic aci datssupperleisnsiendatti loen rfea aoot

compet it O eantion attheea2nC. (1€3n)t r

TablCGptli.mi zatiComamohathenCtowards secondary

/@)Oi . (IS?/:S/NHMe _ solvent /©/NHM6
MeO /©/ rt MeO
1a 2a 3a
Entry Solvent Yield?
1° DCM (0.4 M) trace
20 CHsCN (0.4 M) trace
3 MeOH (0.4 M) trace
4P TFE (0.4 M) 60%
5P HFIP (0.4 M) 72%
6 HFIP (0.4 M) 75%
7° HFIP (0.4 M) 77%
8 HFIP (0.2 M) 78% (74%)
9 HFIP (0.1 M) 81%
10° HFIP (0.2 M) 78%
11f HFIP (0.2 M) 78%
120 HFIP (0.2 M) 16%
13" HFIP (0.2 M) 60%

Reaction conditio@gdg:0.&I2c arlnmoll )( 0 .s2 | iNeMRy ) € 11d mL) , f
(1,t3r,i5Smet hoxybenzenePas0.i2r0t warmoalPsasd.ah4d ammo |; )
useidsol at @ deireind;t r o duennd eart nuoasrpkh =@ dé@ @ (. t2i20)mmmo |

as addFAiL.2e )msmoadditive

3.2.2 Scope amdelsipmicttattioomecondary Anil i nes:¢
Al secondary or ter td aarnyi nbaetn zoynl weelrceo htorlasn s
anilines with excellent chemrHogdleectyi eil dy avr

acquired ndotnhataelngctgrroo upfsoronc cammenre i add g a\

secondary beéerdzlyel. alleadh @lrfisl Ha Ipa ohcelesd e(d s mo o



wi t h t he protocol , ANfoft erwdirn dvy e-x it érlel enlte cyt
(methyl amBho)semendlive to oxidants, was Su:
related aminatia2algp EegettthadMa@NiHMEe gr oups ( Br |
al cobblhknvere al so tol et atceeads @ no fo utrh e esatcrt a nogn
withdrawi ngl)gr canp a(dQN,t i onal MeO group was
el ectroni AniplBiowes tti ks . sol e i somer 1when bif
was i mplemented in the r eanctteirome,diwahtiec hi nw ansi
for &@8mbéfaere wor kupDifosre-sturldis tsictus tsleridlmpa I. c o h o | s
were also compatible with our lpwad oxlodo and
amenabl®onweBshebanyl and dli egthemsy | weert éh etr o Isekr
wel | as naphthalene 3ands3hl udtems wobs$thr pot
ani Bwnéaml dehyde in 70% isolated yield (ke
see discussbogubeéodowiwhwastdiwalsenynp| meneima e dl
the sMoaeeger/r, h ehteetreoraodcsyric@ sevean(é vi abl e f or
C aminatioplLeeb@mwmdsbkeptiintact.

To evaluate the robustness of our protocol
chemical waste wdragges dlujnedti eoch atl a zlaataeo n . Fr

coumamnbnwer e expo2sagedgitvbiinnge sagneint moder ate t o

however, for coumariavaa bkbsgbhetiabntentcabti
C amination and inhibit the PpPpoochatcion sektk
experiment). Daugsemfhademaakehbr il@e awd rde

feasi ble with this strategy, providing anil

a byproduct wa si nal tshoe tcliheas mec d datwii d e dsoef e

experi mertnewaBileawlisgnienst ed kyInattihvee deaenai nat

delivering aniline in good yield, whi ch op
ani | i naegsr ifcrwolm us alBelsy pl@cloadh eofC benzyl al co
natur al pr ddgcwa s( essetlreocntei,vel y c2 ae alveeadv ibnyg an
the aliphatic alcohol untouched. The robus

testifieds dbylpaahprt8@ iamgelf most the same effic

unsuccess fwmelad¢esxoa nmsph ceveri-( #nre t haolxlyeg h22Zoyll ) pr opart
MCH



Table 2. Alcohol scope for the synthesis of

R1
OH HFIP NHMe
@ Ré + TSONHMe ——— »
rt.
R1

, R* = alkyl or aryl group
1 2a 3

3q, 80% 3r, 40% (58%1) 3s, 7% 3t, 86% 3u,61%

OH OH OH OH
oS o CoO
X N
o o N 0 Yo
B
from tonalide from coumarin
1x 1y 1z 1aa 1ab
/9 H H
N H N
oyt GO
X N
X
o Ts
3x, 30% (41%°) 3y, 64% 3z, 82%
HO OH OH
Yesm :
oM o
MeO o%om “ o>§( Mo O
H o) OMe
- OH
from naproxen from gemfibrozil from fenofibric acid from $-O-4 lignin model from estrone
1ac 1ad 1ae 1af
HNT H H H
wOOOMe - g XL Xy \
OMe
MeO” ™ O/V%OMe o MeO
H o) OMe
3ac, 81% 3ad, 60% 3ae, 68% 3af, 52%
Unsuccessful examples OH oH
o o
H ~r” “oH
MeO © MeO 6 9 —
NC
1ah 1ai 1aj 1ak 1al
Ts SH NH OH OH
" -
Y @
MeO o
1an 1ao 1ap 1aq 1ar MeO

Reacti on aclocnodhiotli o(BX.:2. 2nmorhmo | ) , HFI BMs(OINNHOMMemL ) , 12
2K 0. 22 immale)add ( df m@&l4).,4 mmol ), ;2HFO0 P44 2@manlL), HFI |
(0. 5%md)(26 wasl.ysed



lagave -HheamCnati ont hie&€t haeri ntath a,ovrh i p-e o d Uc t
met hoxyphenlyad) oche nlo & n2oale &d te eucimtdhp oot aijal cohol s
lakould not faciluindetre tthlei staomdaedsiremcti o
as hetetaldramnedTh&aarhd odlnaipreer e not tol erated
reacti on. Ot her al coh@IG hbwdiahs tarbedylt hi
conversion. Il nt er e s£tdi nfgd nC, tdedi \ndan eon , welred i
unexpected resullalsisylbsei e xplenckit hypt snnes enhe
I-(tycl opr edpnelt vhiokylb)enz ene) wer e converted
moderate yield rather ltylmenmirzantmaln.aziridin.
Ne xttwedveferent amRmat iIAOPWReagbat ba(ter acc
Mi t sunobu reactions) were therefore prepar
di ffesemdt i tutes with this protoNadlk.ylAs sh
substitut3edddniweirrrcesaf(f orded from hydroxyl a
even for2®édnaindi 8¢ e i2@Afl |aymihni antdi.énnge d lekaygle nt s
choride diWwasmnliéfimeunt ouched, allowing furt/
group was smoothly idngtr eadudc ead pamo pamrgryd @aomn
successfully i4dnks.t aNd teedwoornt hayn,i stohlaeenii (md teir onrod e
4l4mdomi nated the reaction, and nol8ide pr
or arkHknemihddtweme detieaocet eadmi ché@la m2hng orué algent
undergo aziri ed matiinan i orn areesmpec@ i vel y, i n
cycdxyl gr oubpé rctorud dlu meed with this strategy
2nor sterical | y2 gthreo wedledde ftrirenang éhacto u & goeemto t
contveeda tertiary anil Rme vaand nradti Bgscs v e@gxinkd la
remot ei ctyramau c i2mga sr euasgeedntunder these condi't

no-mét hoxybenzonitrile.



Tabl e 3. Hydroxyl amine scopeé i hers t

OH

HFIP NHR?
rt.
MeO X=Ts or Ms; R? = alkyl MeO

1a 2 3ord

Unsuccessful aminating reagents
(0]

(o] (0]

v _O. \\ O\ _Ts N\ _O. H 1_0 (o)
sN % SN N.g-S% N
2n 2p 2q 2r

Reaction conditions: al cohol (0.2 mnro,lt

2H0. 22 mmet ad-( 8d b met hoxy p-held gl )0e t2h ammo 1 g

‘TFE1mLDst ead of HFI P

3. 208t i mi zation of the

O Me O

Z/O NHB E/O NHB g//o NHB SZ~_NHB

Z Z < oc -0

/@/ ~0” oc /@/ o} ocC /@/ (o /@: Neg Oc/ijf

Me MeO 02N IPr

5a 5b 5¢c
g NHB Q 9
Neog oe §/O NHBoc NHBoc _NH,
~0” O

e CO

5j

NHBoc

i 1n_0

,,0 // Pr ﬁs?//o e SZoNH,
|
) ) M M
NH2 Me Pr iPr ° e
Me
5k 51 5n 50

TMSONH, HOSO,0NH, PivONHBoc MsONHBoc MsONH,*HOTf TsONH ,*HOTf

5p 5q 5r 5s 5t 5u

Figure 1. Hydroxylamine derivatives
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Table 4. Opti-Gniamnitt atwiaod s t hrei ary anilines

OH

/@)\ solvent /@/NH2
+ "N-O" —
r.t.
MeO
MeO

1a 5 6a
Entry Reagent Solvent Yield?
1 S5a HFIP 28%
2 5b HFIP 39%
3 S5C HFIP 20%
4 5d HFIP 48%
5 se HFIP 50%
6 5f HFIP 44%
7 5g HFIP 48%
8 5h HFIP trace
9 5i HFIP trace
10 5] HFIP 10%
11 5k HFIP n.d.
12 5l HFIP 16%
13 sm HFIP 59%
14 on HFIP 41%
15 50 HFIP 33%
16 5p HFIP n.d.
17 5q HFIP 17%
18 or HFIP n.d.
19 5s HFIP 44%
20 ot HFIP 48%
21 Su HFIP 36%
22 sm TFE 63%
23 5m (1.3 eq) TFE 72%
24 5m (1.5 eq) TFE 84% (79%P)

MCC



25 5m (1.5 eq) TFE (0.4 M) 72%

Reaction conditions: al cohol (0.2 mmold2; hami nat i |
;NMR yiekd i(met3hosxybenzenel sasl aneeryniaeél dtandard) ;

Next the more <chall esnygntnhge spdrslirneasrsye d& nviila ntetse
aminati odfhpropocoli zati on of the direct con
benzyl al cohol with over 20 ami NBOobcng reg
sul fonyl hyda 6gy8 ami oeisdgd atrmemadcdarlate yie
(enels 7, 19); and among all t h &gsper erfeoa greendt s |,
best, deael imoededrnagt e Hoaed@bemhQ@%)y .l or pi val
hydyl ami5iegg5)y( only |l ed to miewomntilo@&@s.tB&c)e pr
Besi des, ot her commefrrcea @l amiera@g e rmgtrso u pvi t(H i
diimophenyl )hydroxyl &hRiinre OMNtPrHya n d D1

(di phenyl phosph,ibnliyh ) eyndr geyrlza2mi ees ef f ect i
transfor atrsydm.onjut hydroxyl amines with fre
compar abdteh eyiirelcdosN-Bes pdedi vegdsi areds il@sntentr
and 1#4debs eeamtdr t15)s. not@meositthyl etnheastul f ony | hyd:]
(MSBm turned oubrt 6@bamibrept€ on in a 59% yi
MSH coul d b2eC st @r ednea@at month with only a ||
exper iTrhersts) .aci di ¢ TFE appeared to be a bet
yield), atteibwmiaedtionalsoh® kaindi en aptaetehnw a(ye ntti
13, 22) . Ovéman | ¢comM@bi3nantmodn with 0.2 mol /L
out to be the best condition for the pri ma
24) Furt hertmomr eysdadcdhecommer ci al |-@s alvfaoniab | e
acid (5HOSdAel i vered a | ewpvpiseli hed i &ElcsA MSONK e r
17Hydr oxyl ami né&t5tur ionlayt ea cshailetvse di mwader at e
attrdi but be f cerematriidnd icaf afcri d @&hc o(heonbtssn deco
20, 21).



3.2.4 Scope amdelsipmicattianttadoroyrH i n e

With optimized conditions in hand, we then
Il n a series of benzyl al cobualhse, awietele el ec
anilines were del i vesra@dbajuromhéoawl ttrohmgdpodi yr

el ecwirtohndr awi-6Q@OMegoupoyl d be smoothly tran
with the sli%%hdofa FreeSat ed powd&mubudr -atmiinat i n

Substitutlendl palwerheo | ssmeCn abmnli en aftoronC under our

nucdi ng sterical llypBashdesedbsphehyhbhtenapht
et her and f | uo6gd ro® 1619 u bwsetrreu cfteuarseisbl(e i n t hi
amination. And )i pwaesn yd| emaevbamda rebdyif orfedaigregn ta n i
6t Het erboi®dxrewese( al so effective transfor mat
The further applicatsitoang eo & lutnkcatfs iodmu s egmd f
natur al pirmdaecthiex avaegydf men cfasa é v é& g h ytdoenal i de

laa drug | elaadcsg é milp@malemlenol ad raind ac indt ur e
bi oactive mdlagcwéee (es-&£blaee nlahtet bsec.ad abi | ity
the reaction was made envé ane mt 4b yn@ahheespcrad pear
unsuccessful exampl ed ewdoratlddd ob isfuunmartrii @rea
al cdhmaas i neffecti;deecitni othhiasl [ciogHaaltsix o(n

could not be converted into anilines.

Then fauprptihiecrati ons are debasyl a@ed, i me sFi
commodity Buchwal diG4)g,anweme exzaqusioresd (IGR2 | L
our diCraemi n@tion strategy. Thelltloramaml tot a
and Chl bitafmbopnc coul d be obtained in short s
benzyl 1llohaollt er nati ve precursors for ben
substrates for the synit®asi scokesaniblienbdy. a’
of-CGr nat2@®o0l bbwed by a subseglNentn roecu @toita
This strongly supports the intermediate i mi
contributes to the syntheti-€ qxWgearnatailo mnd &

brmd nati ons were also affordbhdlyetiveshsawasm

MCy



Table 5. Alcohol scope for the synthesis

R1

OH 9//0 TFE NH;
o ol e
r.t.

R, R* = alkyl or aryl group

1 5m 6
H
OH OH 0 OH OH OH
Meo/©)\ /©)\ }/©)\ MeOOCQ)\ /@i\ /\:[j
1a 1au 1d 1av 1n 10
NH,
MeO MeOOC
6a, 79% (79%°) 6au, 24% 6d, 63% 6av, 33%" 6n, 50% 60, 67%

3
Q
Q
&
2
S
e
<

1p 1q 1r 1s 1t 1u
NH, NH;
w ST o o™ oot o™ O
O O Br
6p, 74% 6q, 77% 6r, 89% 6s, 78% 6t, 56% 6u, 69%
HO OH OH OH OH
N
o Ts/ MeO
from veratraldehyde from tonalide
1v 1y 1z 1at 1aa
NH NH
2 NH, (j@/ 2 MeO NH, NH;
o ° T8 MeO
6v, 80% 6y, 63% 6z, 38% 6at, 72% 6aa, 80%
HO OH OH
Lol
OMe
Moo 0™ e oy
: ¢}
from naproxen from gemfibbrozil from fenofibric acid OH from estrone
1ac 1ad 1ae 1ag
NH; HoN
o OMe HzN o
99 L o
O OMe
MeO : o)
5ac, 75% 6ad, 68% 6ae, 56%

Unsuccessful examples

/—0  OH
OH OH OH OH OH 0
OH
— o] X
HO S
1b 1h 1m 1am 1x

1al

Reaction conditi ohrg:0.a8l| anomod |) ,r(.,d.EZEhgdrhoriingd,in,

(6 mmol ), MTEEOMHIOTHKL)22 mmol ¥ mi rFe3eBa d Oa fO 1
as additive

MC @

mmo | )

o 1



vi aHen hydrogen peroxide Wwasukedsiablde ai br
was applied with UV |ight.

32.5 Further Application

Figure 2. Further applications with our pr.
Reaction @loadh ol o@&:02. 2n2mordm6,0 ) 3 ommol ), HFI P (1mL)
(1mL), n22dpmethy] pfi-reny( Ll ettmmah%, mmol ), TFE (5 mL
r. t.

3. Me@ hiasnt i ce &t ud

Concerning the mechani sm, a radical pat hwa
previous wor k, however, all attempts to tr
Thus, further mechanistic studi kdBwasere con
obtained froméhynayd protmoidel , which gives
benzyl cation is the key intermediate of t

from benzyl alcohokhbwhip¥bemeskléd Moi s, at we |




























































































































































































































































































































































































































































