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2,5dimethy}1,4-benzoquinone
2,6-dimethy}1,4-benzoquinone

4R molecular sieves

acetylacetonate

i U-bi(2-naphthol)
1-butyl-3-methylimidazolium
1,4-benzoquinone
N,O-bis(trimethylsilyl)acetamide
concerted metalation deprotonation
DABCig(sulfurdioxide)
4,5-diazafluoren9-one
dibenzylideneacetone
1,8-diazabicyclo[5.4.0]unde¢-ene
1,2-dichloroethane
diisobutylaluminium hydride
N,N-diisopropylethylamine
N,N-dimethylacetamide
N,N-dimethylformamide

E U-d@imethylpropyeneurea
dimethylsulfoxide
Bis[(2diphenylphosphino)phenyl]ether
bis(diphenylphosphino)butane
bis(diphenylphosphino)ethane
bis(diphenylphosphino)ferrocene
bis(diphenylphosphino)propane
duroquinone(2,3,5,6tetramethyt1,4-benzoquinone)
0 Udi-fert-butyl- T U-tipyridyl
hexafluoroacetylacetonate
1,1,1,3,3,3nexafluore2-propanol (hexafluoroisopropanol)
hexamethyldisilazane
hexamethylphosphoramide
HornerWadsworthEmmons (olefination)
linearvs.branched

light-emitting diode

leaving group

methyltert-butyl ether

methoxymethyl

Nuclear Magnetic Resonance
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TBHP
TFA
THF
TLC
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TPPTS
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VE
XPhos

p-methoxybenzyl
racemic
room temperature
Single Electron Transfer
Starting Material
sulfoxide oxazoline (ligand)
sodium perborate tetrahydrate (NaB@H.O)
tetra-n-butylammonium bromide
tetra-n-butylammonium iodide
tetra-n-butylammonium difluorotriphenylsilicate
tert-butyl hydroperoxide
trifluoroacetate
tetrahydrofuran
thin layer chromatography
transition-metal catalyzed purelomino reaction
transitionr-metal catalyzed pseuddomino reaction
T U T ;4dhgsphanetriyltris(benzenesulfonic acid) trisodium salt
tosyl
valence electrons
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As early as 1959, Hutt¥l and Hafne!? Jv % v vS0C E %} ES SZ (]EZS % E %o (

allylpalladium chloride dimer. While the former protocol relied on what we would now catHaalylic

activation of simple olefingcheme9| top left equation), the second one was likely dueirtositu

reduction of PdGko Pd(0), followed by oxidative addition of the alco[f&tkeme| bottom equation).

In a series of subsequent papers Hittel showetdr alia the thermally induced reductive elimination
of these dimeric omplexes to give the corresponding allylic chloride. However, no synthetic

application was reported at that time.
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e) Huttel,R; Christ,H. Chem. Berl964 97, 14391452 f) Hittel, R; Dietl, H.; Christ,H. Chem. Berl964 97, 20372045
g) Hittel,R; ChristH.; HerzogK.Chem. Berl964 97, 271062712 h) Huttel,R; Dietl,H.Chem. Berl965 98, 17531760
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1968 46, 98109.
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White, D. AJ. Chem. Soc. lwure PhysTheora 1967, 14511455. For a review, see: Benit, G.; Larock, R. Chem. Rev.
2006 106, 46444680. For a setgion of examples, see: Bosko R. V.; Larock, R. L.0rg. Chen201Q, 75, 41314134;

d) Liao, LSyngmanM. SJ. Am. Chem. S&01(Q 132, 1020910211.

22 For a selection of examples, see: a) Goliaszewski, A.; Schwart&nml. Chem. Sd984 106, 50285030; b) Nakamura,

H.; lwama, H.; Yamamoto, XX.Am. Chem. Sd996 118 66416647.
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malonate, acetoacetate as well as an enamine derived from cyclohexanone couldmesuthly with

Ju  }-alflpalladium chloride to afford the corresponding allylated prodiistshemel 4).23

NZ UiIOX]|ES filr 0p(C0% 00 Jpu }u%o0 £ » e 00Co S]JvP P vseX

dZ (JE*3 & 0C3] A E-«]}v A e ]Jv % v v30C &E %}ES ]Jv id606i ]\
1MWy & v "ZECV U (E}u hv]}v E ] U d}E CEWEU%E J3pANVOC "Z oc
}v EWVZ Wr~3.0CI 00Co 3]}v }( o0 }Z}oeU wu]v e v §]A u 3ZCo v -
%0 %o 0O | §Z2r]+3W Glie 00Co 3]}v % E}S} }6 3 $ZCeCy®PZuiys pl 0}] U v
660 Z € %)}ES §Z (]E+8 T+qGU]ES BEYAEER [YEX0IC o E}E} YoU }(§ v
vu dei}es E SlivgEosdfw]~-(}E E }v wpv}SpAjo-¢rBE®]SE}P v
VU 0 }% ZPo]weU v V}IEU}Ue o oo He }( ]38 %}A EU uJo v eeU (pv 3]
V %0}e*] ]0]SC }( *CUUSEJUIAXE-]}ve

AN Z uifiX v EW ~ies oCl 00Co 3]}v }( VU 0 }%Z]o » A]3Z o00Co] o 3E}S
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% v vSSXZC E] S]}v }( §Z Spedificails Whie C(spiH and C(sptH can be
activated more readily, C(¥tH are much less reactive, with the notable exception of those in
enolizable positiondHowever,C(sp) tH bondsin allylic position can be activated more easily than the
remaining ones.

Therefore, the direct functionalization of allylictkC bonds has beemtensely studiedVarious
transitionmetals are capable of promoting this activation, and palladium is one of the most interesting
metals to accomplish this task, considering both tbstof the metal salt and its reactivits a result,

severalPd-catalyzed direct allylic oxylatigfi®? and aminatios™°d have been published recenml

In 1959, HUtt E %}ES Z (]E-3 % CEallfpalEdii chip(ds imevia allylic cH

101 For an example of the power oftB activation to reduce the number of chemical steps in the synthesis of natural
molecules, seeFraunhoffer, K. J.; Bachovchin, D. A.; White, MDr@. Lett2005 7, 223226.

(102 @) Muzart, JBull. Soc. Chim. Ar986 65-77; b) Rawlinson, D. J.; Sosnovsky§ybithesid973 567603. ¢) Akermark, B.;
Zetterberg, KHandbook of Organopalladium Chemistry for Organic Syntkesi&i. Negishi, John Wiley and Sons, New
York, 2002 18751885; d) Hosokawa, T.; Murahasl;l. Other Intramolecular Oxypalladatiddehydropalladation
Reactions, InHandbook of Organopalladium Chemistry for Organic SynthedisE. Negishi, John Wiley & Sons, New
York,2002 Vol. 2, 2142159; e) Henry, P. MPalladium Catalyzed Oxidation ldfdrocarbonsD. Reidel Publishing Co.,
Dordrecht,1980

[103 g)Ramirez, T. A.; Zhao, B.; ShCi¥em. So&kev2012 41, 931:942.b) Wen, Y.; Zheng, J.; Evans, A. H.; Zhar@rdanics
2023 4, 289t296.
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activation by reactin@-methylprop-1-ene with palladium(ll) chloride, sodium acetate in acetic acid.

In a series of subsequent papekiittel showedhat heating these complexes brings abaatuctive

elimination to give the corresponding allylic chlorfd® Z u 6).

NZ ubiX W]lv E]vP P v-allylpdladiutn(cdmplexes.

The generation of ar{*-allylpalladium intermediate from an alkene with a Pd(ll) salt implies the
CtH activation of the allylicgsition of an alkene. Therefore, a@-allylpalladium intermediate can be
generated either by the interaction between a Pd(0) complex and an allylically oxidized alkene (see
chapter 1), or by the interaction between a Bdélt and an alkene having an allylic hydrogen.

Therefore, while in the former case the substrate is oxidized and the metal is reduced, the situation is

the other way aroundn the latter casg$chemes2).

AZ udiX dA} 03 Ev §]A A Qur 5pPCo%@®GE Jpuu Ju% 0 [E o

In both casesa Pd-catalysis can be obtained, although undiferent conditions.indeed, in the
former case, catalysis begins and ends with a [Pd(0)] comMe:already saw several examples of this
redox neutraktatalysis in chapter 1. In the latter case, after the generation of the desired product, the

starting Pd(ll) salt is reduced to Pd(0). Therefore, a sacrificial oxidarmtc@éptor, Z) that brings the

metal back to the pristine Il oxidation state is here norm&hneeded|6chemes3).

104 Whendirectgeneration of His possible, the sacrificial oxidant is not needed.
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The possibility ofaccomplishing oxidative Rchtalyzed catalytic cycles opened the way to a
number of QH activationbased® allylic functionalizations of alkenes in the presence of several
oxygen, nitrogen and carborbased nucleophilic partnef¥® It should be notedhowever, that since
these transformations require a sacrificial oxidant, the nucleophile must be compatibleheithtter.
This chemistry has been recently exploitéd P v E S tK A Jvé@E v r }v e+ C 3Z

Ju%o0]vP  SA v ol & 4/ACO] ] *U ulv E]A 8]A U }E E v]}veU

}18Z €@ Zv US3SZ Pv E®IYI(A v AviviAv (} E Shpdkhe greséhidthesis
work required Petatalyzed oxidative allyl acyloxylation at some point, a quiatestf the art on this

CtO bondformingtransformation follows.

3.2. W ~//3 oCl ot CoQo}ECH(3]gvw

00Co] GE S (pO JvS Bu ] 8§ ¢ Jv XIEFP J§]WCOBLUY]EZ o o «SE S »
%o E % E ]V }ve3e&E¥] G1}v }( }uu E ] ooC AJo o o00Co] o0 }Z}oe
,JA A EU o00Co] o0 }Z}oe E Vv}3 pv v3 (E}u }uu E ] o0 *}pE X &}
% EJu EC o00CoO0] $KS s ua |, MQC E <p]E » 3ZE u & %00 CEWI JGUO

1103 For a selection of recent reviews ofHCactivation, see: a) Roudesly, F.; Obj@dli, GJ. Mol. Catal. A: Cher2017, 426,
275-296; b) Baudoin, GAngew. Chem. Int. EA02Q 59, 1779817809;c) Lam, N. Y. S.; Wu, K.; YAQ.Angew. Chem. Int.
Ed.2021, 60, 1576715790; d) Rogge, T.; Kaplaneris, N.; Chatani, N.; Kim, J.; Chang, S.; Puniji, B.; Schafer, L. L.; Musaev, D.
G.; WenceDelord, J.; Roberts, @.; Sarpong, R.; Wilson, Z. E.; BrimhleA.; Johansson, M. J.; AckermaniNat. Rev.
Method Primer®021, 1, 43; e) Dalton, T.; Faber, T.; Gloriuf\€S Cent. S2021, 7, 245261.
1109 Transition metals other thapalladiumallow CtH allylic functionalizations of alkenes.
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[a] Reaction conditions: 26MBQ (0.2 mmolha(1.0 equiv.), base and solvent (0.33M) were stirred in a sealed
tube under argon.
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[a] Reaction conditions: 2;,6MBQ (2.0 equiv.ka (0.2 mmol), acid (m equiv.) and DMSO (0.66M) were stirred
in a sealed tube under argon; [lelds were determined by quantitativel NMR using 1;dinitrobenzene as an
internal standard; [c] dichloromethangsthe solvent;[d] isolated yields are indicated in parentheses.
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WE % E (E}u Jvv r@PdXi SIBUUPRARiIXT <«w]AX Jpu  vi v spoii]v $
BIXUPU IXAAUUGXd <«M]AM E A}EIp%U 8Z Eu Uu]ESPE A o %pE]
ZE}U §}PE %ZC ~ C 0}Z /£ v | $ACONvE 8GAWEE @IV Jo}Eo o
«}o] ~TAXd UPU 6i9 TIFo SXEIZ 8]}v & & Jv 1JE v A]3Z 8Z }v »

0]% CEpCE X

IH NMR(300 MHz, CDS4 w  67X82&m, 2H), 7.64 (1= 7.3 Hz, 1H), 7.54 (ddi= 8.3, 6.9 Hz, 2H),



7.367.21 (m, 5H), 6.37 (d= 15.9 Hz, 1H), 6.10 (dt 15.6, 7.5 Hz, 1H), 3.95 (d&; 7.6, 1.1 Hz, 2H).

SE wWlu SZ1AC Jvv uC ou%Bdd»oCoX

WE % E r¥kEEhsfoerir~TUPu SZ}AEC% Z vCoe 00Co U HADCiouP®E }X B

uuld) iXi <«<upAXe} Juu v v epo€]aAXi uPU IXFiiXu}oM]AR E AYEIp% U §Z
Ep UJESUE A C%pEZ(]}opuv ZE}u S}PE %ZC ~ C 0}Z £ v I 3ZCo
SE rvdrdJu SZ}AECo Jvv rQo(WZvColo}E&O0 ** *}0o] ~ifii uPU 8A9 C] o X

f, EDZdii D,IUjsw 00 XX 6wWU~T,* U réXdio ~ulU iréMidXaiu 7,0 @XeaU i,eU
OXT®XTT ~uU i,*U:AXIGXAUWBEX0 ,1U iAWXREI iXTUYIUUd,31 VX OE D-Z
~iii D,1U yewoi d&Xi @0 Xi i@XiioX iU iiiXWUi i@ e « Ui XU §idX iiax

160U 01 X7TWUN RMSESI) m/z: [M+Naalcd for GHi1s0sSNa 341.0818. Found 341.0819
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U}O9QeUo%idX0 WRIiuu}oU 11 u}o9s v 3Z o0EC@®) ~iXd{luuloU iXi <u]AXe
dZ 3p A+ %o Hv E A ppu v 38Z v I(Joo A]8Z @EP}vX dz A
E % & SA] v fu>}( ]+8]0dVEER i XD} AZ]e cpe%o Ville A
}( 00Co u 3ZCAOP~mijw}dU TXi «u]AXe v 3Z u]/BSUTE AVIIS]EAB E -]}
A e Ju%o § < Z | C d> X dZ u]ESPE A+ (JoS3 E }AE % }(

§8 X dzZ (JoSE 3§ A« }v VE3E S pv E E p %o @E eouE Vv 3Z (

lopuv ZE}uU S}PE %ZC }v ¢]o] P o3} PIA §Z *J]E % E} M SX



~o~+%oZ VCOZUM wirCoespo(}vCos wil v -0

WE % E (E}u Jvvougiodxuio(Pwupdli iXi «phAXE § A]3Z o0o0Co u 3
E }v ®P~i{RU iXuld TXi «H]JAE E AYEIu%U §Z Ep Uu]ESUE A 9
Jopuv ZE}u S}PE %ZC ~ C 0}Z £ v | BEACor~ +%¥ & C GiVidE v}

Coeepo(}vCo®d wi vio}EO0 ¢+ 0]<p] ~8fiXd uPU 089 C] o X

IH NMR(300 MHz, CD&4 w67 i(m, 2H), 7.67.56 (m, 1H),6 X fofX @, 2H), 7.35%.19 (m, 5H),

6.23 (d,J= 15.9 Hz, TH)i X &oX 6 fi 1H il X @i X il  1HY 5.244.97 (m, 2H), 3.72 (td= 10.1, 3.6

Hz, 1H), 2.98 (ddd= 14.2, 7.0, 3.7 HtH), 2.632.50 (m, 1H)*C NMR75 MHz, CD&{ w {16 XiU ii6XiU
135.7,133.7, 132.9, 129.2 (2C), 128.8 (2C), 128.6 (2C), 128.4, 126.5 (ZC).1826, 68.9, 31, HRMS

(ESI) m/z: [M+Nj Calcd for GHisO,SNH 316.1366. Found 316.1371.

(B)-1,2-dimethoxy-4-(3-(phenylsulfonyl)hexal,5-dien-1-yl)benzene Tb)
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10,10Ke"E O0RNOXi08dX &}puX ORAO0Xiddd
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uuloU iXARAX dZ (0 I A+ %0 uv. E A ppu v Al(jooul ERE}Z EP)
Co*AGE E % & J@A] ~WusSe A« $Z v [VEE} u  |WIEESYES]Iv 3
~iXii u>U iiXi uu}oU TiXi <p]AXe v 3Z v}o ~iXAI @AviiXi umjoU TiXi
$Z UJESUE A+Z & 5 0BXI(A@E Moo Z | Cd>U 32 ulESUE
§} E5 Ww3Su( *}JoAv3 A e E ulA puv E E %o E esUE XSAZ0 E ] U
§5v A<z AIBD <y lue ZC E} ZoNERE]}VX<WZpe 0 C E A » ESE 3§
A¥Z23ZCo BA&>M+X dZ lu]v JEPAVE &@IC GA E VIACPE}PJuu
epo( & (Jod XEZ (JoSE § A« }v vVEE § pv E E %oE e*UE Vv 8§87
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IH NMR(400 MHz, CD&4 w  67X3Bf{m, 2H), 7.38.29 (m, 2H), 7.24.18 (m, 1H), 6.96 (d= 8.2

Hz, 2H), 6.9%.85 (m, 1H), 6.83 (d= 8.3 Hz, 1H), 6.88.73 (M, 1H), 6.66.54 (M, 2H), 6.56.46 (m,
2H), 3.968.86 (MBH), ' EDZiii D,1U ;ewoidd X RUI X iiiX 6 BUiiifixXX fi QUi 11X
(110U iT@X 16 iT6X8U Doy 1i6XeXU 16X0U AV XOU-Xallw

€D,:°: 0 (}TcEﬁKfTalXIIﬁX6&}lj@|X|,ﬁldx
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U}OOeWo%i 6 %0 WRIiuu}oU 71 u}o9e v eyiIMupo(]vid-HiXi uiX@i uuloU
iXi <p]AXeX dZ Sp pk «@®eA ppuU VvV SZ vV I(Joo A]3Z EP}vX dZz
Co+*AE E % 3§ S3A] v i u>}( ]*8]Joo d,& ~iXi De A « JVSE} o
$Z(]EowCo E }V B8uleolXiiXi <«u]AXe v 8Z Uu]ESUGHAWS}POS|EE
}JVA E<]}v A+ }Ju%o0 5  Z | C d> X dZ u]ZESZE -+ Ajvoolgo 3} «
E }v § iwindioU TXi AuJAXIE} p (}od}AIdACR>U iX0i uuloU iX7T <p]A;
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%} se]pu SXE1 GRIA uuloU (IXIDoQFEE A + +E]EIE pvijo }YA E-]}v
§Z o0o0Coepo(}v JAS Bu%Joss « Z | C d> X dZ u]&ESuE A « (]Jos C
«]Jo] P o A]8Z Ai u> }( $ZCo & & X dZ (JoSE & A+ }v VEE & pv

E ] peMpE](] C (0 *Z }opuv ZE}u S}PE %ZC }v «]Jo] P o &} P]A

~ oS~ 0 aG0% Z VCOospo (KW@ MM@EUilu $Z}EC viv ~06

WE % E ~{EFUPu $Z}A£C%Z vCoe* 00C0o U SiZ¢ au P WHLIPIME i XTI <«u]AX
Ae E & A]JS8Z <} Jpu  viiv ~padXjvuPU iXBiiXi}opu]MAX o0oCo u $ZCo
E }v ®P~iiRU iXuld TXi <«<H]AX® E A}EIp% U $Z ~@pupEI(FESUE (A-Z
Jopuv ZE}u S}IPE %ZC ~ C 0}Z £ v | @Idallyl-F(phendlsuifonyd)herd A
1,5dien1-yl)-1,2-dimethoxybenzend }o0}EO ¢ 0]J<u] ~06AXA uPU 869 C] o X

", EDZdii D,IUisw a0 XOXOGU- 7,6 MeIXAG ~uU ireXIdd XU 7,«U A X001 AW

i,eU OXTIA~T XS ,TU e Xo68XiuU irfidUi G XU 6,0 «iXOBBEH6 ~uU TreU 1X68
TX07 ~uW' T EDZ{ii D,IU j*woid8XAU id6XiU (iAXO6U iidXHIXdiGo iiiXo
(TEXIU (TOXT ~1 «U (TiX6U (i8XO6U {i6Xd ~1 «U ({iXiW,ZIH%6M 06N WU ffiX
€ED=FE *0 (}Ei K "E B1TiXi080X &}puvX 81iXid68i

~e~F 0ai30% Z VCoepo (HWGDAMZI@He VvI v ~0 o

WE % E (E}u u PACOCEo}v § ~60Xi uPiUuuaXd iXi <@ujAXpu

vi v epo (] 861TXi uPU iX@iiXiu}ouVAXooCo u 3 ZLiP~ i @R i Mii} &)



IXi <pPAX (3 E A}EIp% U §Z E UJESUE A+ %pE](] C (0 -
~ Co}Z £vI13SZCo § 5 or-0i\VB Q%o B ]AC 0 » p O (fUMG]o¥iZC A& VIOV e

}0}EO ¢ 0]<pu] ~6TXOXuPU 0069 C] o
i EDZ3ii D,IUjewo0X&WA 0XiU iXi ,IW6XAB 6XMOAIeGXo0 XU TrU 6Xif
OXTd ~uU fA,UAOKIERA~, U i, UAXIXA UU i XooX3IuU TeXiifiXilu &,eU
IX60 ~ASWBXOU OXTU iXi ,TU:A«BX&KDioXi8 W NVRWOLT MHz, CDSX w
143.3, 136.0, 135.6, 135.1, 133.7, 131.7, 130.8 (2C), 129.0, 128.7 (2C), 128.4, 128.4 (2C), 126.6 (2C),
126.1, 119.5, 69.3, 35.6(2ARMS(ESI) m/z: [M+N4i Calcd for &H,xO,SNH 356.1679. Found

356.1691.

~~Umir~%Z vCoepo (§WEGDvZi ] Coes ] viv ~6(e

WE % E (E}u u PACOCEo}v § ~60Xi uPiUuuaXd iXi <@ujAXpu

vi v epo (] 80Xi uPU iXAJ iX}o«puVAK Jvlvy uUGESZCE&E }vis~idl uPU
IXiuul@ TXi <pi@{VP 3 % 1 }( 3Z IV ® @ A}EIp%U §Z Eu u]E:
%o LW E ] (] C (0 +Z }opuv ZE}uUu S}IPE %ZC ~ C 0}Z A~ U&ZCo §

~%Z vCoepo (lV@lovZUM Coes | vb(» Jo}@Eo0 ¢ 0]<p] ~TiX0 uPU ii9 C] o

IH NMR(300 MHz, CD&4 w X7 (m, 2H), 7.68.56 (m, 1H), 7.58.49(m, 2H), 7.377.19 (m, 10H),

6.51 (ddJ= 15.7, 1.5 Hz, 1H), 6.29 (& 16.0 Hz, 1H), &Xddd, J= 15.3, 7.17.1 Hz1H), 6.06:5.96

(m, 1H) 3.878.73 (m, 1H), 3.28.06 (m, 1H), 2.88.59 (m, 1H)*CNMR (101 MHz, CD&4 w {i6 X iU
137.4, 136.8, 135.7, 133.8, 133.6, 129.3 (2C), 128.9 (2C), 128.7 (2C), 128.5 (2C), 128.5, 127.5, 126.6
(2C), 126.3 (2C), 124.4, 120.7, 69.3, ARMSESI) m/z: [M+Nfj Calcd for GH,,0,SNH 392.1679.

Found 392.1676



~~Umir vy uge % Z vCospo (HW@p~ai E]Cos | viok -~

WE % E (E}u Jvv uCo uBZEOHOXIEURUIIUXE iXi <ujAXuu
vl v epo(]v 801Xi uRUuP@i iXi «ppAK ]VJvv uCo u $ZCo 1 &igv BPU
IXiuul® TXi <gi@®{vP & % 1 }( §Z

VIS @QAITEIp%U 32 Ep  ulkE
%0 LE ] (] C (o +Z }opuyv

ZEIUBIPIECGLZC ¥ 5C b YWIEES-3-dhhamy}
3-(phenylsulfonyl)hexa,5-dienel,6-diyl)dibenzened ( ¢ }0}EO ¢ 0]<u] ~T6Xi uPU ii9 C]
", EDZ811 D,IUiew 00 XAAA~O0XT ,1U TréM i X-06U i, UAGKRD ~BW TroXT16 X 8 i
~uU ifi,»U OKARXOU,IU TroXidXad) i, UAKIKS UU i,sU: AXidX6UU6Xi ,1U
T, U TX81:A iXO6U oXW ,BDErii D,IU jewoiioXiU iioXiU (TAXOUUAXAU i1
(TIXO0U 1TiX0U 170 X0 T6IXoU~i@oXI6U XA ~T U iTOXAU iTOXTU iTOXA ~T U i
fTAXOU iTiXT ~1 «U 6 VERMYESBIKX i/ [M+NAt Calcd for e3Hs0OSNH 508.2305. Found

508.2305.
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UJESPHE A ¢ %ouE](] C (0 *Z }lopuv ZE}U S}IPE %ZC ~r~¢}Z £ v |
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159 Dana, D.; Davalos, A. R.; SubramaniamAfzal, N.; Hersh, W. H.; KumarT&trahedron Lett2013 54, 2717t2721.
io



IH NMR(400 MHz, CD&4 w689 dm, 1H), 7.86.76 (m, 2H), 7.7€.62 (m, 2H), 7.58.52 (m, 2H),
7.527.38 (m, 5H), 7.09 (d= 15.6 Hz, 1H), 6.14 (dt 15.4, 7.6 Hz, 1H), 4.08 (dd; 7.6, 1.3 Hz, 2H).
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<u]AK} Jpuu  vIi v spof]v & Xi uPU iX@ii¥u}euMX 0oCo u $3ZCoP E }v 3
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~uU &,°U TXBJdX0W 6Xi ,IU ILAUEX0U~OXW ,IEDRZ+ii D,IU jewoiifiXoU
(PdXIU fiiXoU fiiXAU (iTX6U (iiXoU iiiXiU iiiX6 U UTonedU 1o Ui il Kx
iTOXiIU iTiXAU (i6X06 ~T «W, DBX%OUV/ i AXBW~ERGE ¢}k "E diiXiiodX
&}uv OiiXXi60d

~iD $ZCEir v rirrpo (}vCwls v o~
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e} Juu  vIi v cpofi]v & Xi uPU iXBiiMuleX]APE E A}EInp% U 3Z Ep Uulk&E
%0 L CE ] (] C (0 ¢Z }lopuv ZE}uUu S}PE %ZC ~ C o}4uAs AClos Z\; 10 §8 ¢
frrpo(}vQwlev 0 JO}EO *+ *¢}0] ~06XT uPU 0069 C]J o X dZ Z E &

io



JE v AJEVEZE %IES Jv & 0] E SUE X

f, EDZ811 D,1Ujew 00 Xa00WU~1,*U 0 XA i6XPU,1U i, UAGKNG +I8UT,«U OXii ~ |
CA TOXAU iiX0 ,1U fAWIRKILGU iYeU A XoXS WU i,eU iX8A ~+U 0,+X

2.2.4. s E]%31}v }( 8Z Ilv 8] <3uC v Z E 3 E]l 3]}v

}S1v. (Elu S8Z % u®E lu]v} e <pv X

e« 0o 3 <U]%0% A]lE8Z u Pv 8] 3]EE E A+ ZUEPU}AISED(BXT |
Wi~ U (X8 UP ~iXid uuloU i u}o9e }( %o %upo®Xd um<ioXidiv@}oU i
uuloU iXi 3aPAApmuU vI vepo(JviAs v 06Xd uP ~iXiA uu}oU iX® <p]AXe
JVISE} WX 3u A e« %o0 Hv E A ppu v SZ v I(Joo A]8Z EP}v
Co+AGE E % & 3A] @CEXIING DENWEE} B X d} 8Z] spe% ve]}v

00COo U SZCOo }JEE JBIPIE ~1X06 uuloU dXooPAXNC~Ad R>U i1X1d
uuloU iXT u]AXe Uul]ESUE AS OBFEE% E}PE ¢ }( §Z E 3§]}v A « u}
A EC Z}JuE C {u EPIB F{IWP Bpv]8@&} viv JvSE} p * Vv ]vsd Ev 0 *3

/v 13]IvU (JE S$ZEEEZVE H0Co § % E} u 3+ E +po3]vP (E}u §Z 9
A E J]+}o § v Z E § E]I X 00Co0 %Z vCo *po(}v ]* }uld,E ] ooC

EDZ }upo v C lu% EGIEWZAJEZ Juu E ] 0 » u%o0 X

~ /ErUmM] viirCospo(}vCoeonl v ~

1159 Jegelka, M.; Plietker, Brg. Lett2009 11, 3462t3465.



WE %(@E}woCo u $ZCoiP@IXNOSUuPWUIROSXT «M]AX]pu Vi v spo(]v &

i ~T1TX6 uPWUMD iXi vx}o(3 E A}EIu%U 3Z Eu u]ESPE A ¢ %uE]
ZE}U 3}PE %ZC ~ C 0}Z /£ v | 3Z(hexal, Sdign3yuifengd)oeRiehed i

JO}Eo +» 0dX0PBO C] odzX Zz & & E]i &§]}v. &8 & Jv WE v Als
E %}ESE v §Z2%0]8 E SUE X

1H NMR(400 MHz, CD&Y w67 @m, 2H), 7.7€.58 (m, 1H), 7.58.47 (m, 2H), 51-5.56(m, 2H),

5.29 (dJ=10.2 Hz, 1H), 5.¥.92 (m, 3H), 3.57 (ddd= 12.8, 9.4, 3.6 Hz, 1H), 2257 (m, 1H), 2.56

2.14 (m, 1H).

~+A]vCoZi %} wdrCoespo(}vCoeditvli v ~

WE % E (E}u 00Co P3TE6 uBWY YD S Xi «M]AX]pu Vvi v spo(]v &
i ~iITX0 uPRWUMD iXi «H]JAE E A}EIu%U 3Z En Uu]ESPE A ¢ %pE]
ZE}uU S}PE %ZC ~ C 0}Z /£ v I $ZCEaA|vE GZi B Wr8p PP (}vCoes Vi v

Oi- }J0}EO ¢ dJuRlY FAOKITC] 0 X

IH NMR(300 MHz, CD&4 w  6aX&ddgm, 2H), 7.65 (dd= 7.9, 1.9 Hz, 1H), 7.54 (d; 8.4, 7.0 Hz,
2H), 6.016.77 (m, 3H), 5.40 (d= 11.0 Hz, 1H), 5.2802 (m, 5H), 2.74 (dd= 14.7, 7.2 Hz, 2H), 2.60
(dd,J=14.8, 7.1 Hz, 2HFC NMR101 MHz, CD&4 w i XA U i1 X6 U2C)j X3018 (2C)X1a8.4
(2C), 120.8, 119.4 (2C), 69.4, 34.9 (MRMS(ESI) m/z: [M+Na]Calcd for GHiO;SNa 285.0920

Found 285.0920.

1157 Jiajing, T.; Tianyu, Z.; Kun, X.; Changy&rg. Biomol. Chen2017, 15, 4946t4950.
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1158 a) Meyer, A. U.; Strakov4, K.; Slanina, T.; Konigh@&n. Eur. 2016 22, 86948699; b) Kim, W.; Kim, H. Y.; OhQOkg.
Lett.202Q 22, 63196323.
id
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Z E § Eli&]lv § & Jv }JE v AJ§Z §Z }-qz %}ES Jv §Z 0]8

IHNMR(D: KU 81i D,ls w I=8&iHz 2H), 6.94 (@ 8.8 Hz, 2H), 3.72 (s, 3H).

A Juury %o Zos v o epo (JRPX ~

WE % E rn(GjdS oM(}vCo Zo}lE] I~UXHOWP JuidaXdpo(]s ~iXio PU iiXi uu

V o} Juu ] & }v 8§ ~0601i uPU iiXi uu}oe Jv At u> }( Ardy ®Z35(8 & A}EI

o (JVABA « } § v . JO}EO *+ ¢}o] ~i6fA uPUSO@]ICI]pveXSdZ E Z]E
JE v AlS8Z 83Z }v e E %}ES™ v §Z 0]8 E SPE X

IHNMR(D KU 8ii D,ls w JI=8&Hz: 1H), 8.17.96 (m, 3H), 7.78.63 (m, 3H).

A} JHUrBE](opu}E}u 8ZCo viive spo(]Jv § -~
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TiIXi uulose}vlpu ] E }v § ~iX006 PU 1iXi uuloe Jv il u>R(purd EX (3
SE](opu}E} vi via e (Jvigv . }JO}Eo0 e+ ¢}o] ~iXifi PU 6069 C] o X
UXBDOE ~ PJve 8}  }u EMAD 2} WViii DMOXATA6X1 ,1U T,+U 6X61
~ UA 6Xi ,IUTEDZ K U 6/ DWldBiXAU dUAXTIHXT ,TsU iToX8XBUIU T «U
fTOXT ~T oU iTAXi® iU EDZ K U T6TXT WrolieX &/iAF we idiiU iifiU iiidU

(111U 61@DA~ ~/«W ull o0 ue &KANJEETOX506061U (}uadoBax o X

159 Higham, J. I.; Bul, A. Chem. Commu202Q 56, 4587%4590.



A JHUNSIEE} vi v epd(X § -~

WE % EV(EE} vipo(}vCo Zo}E] ~8X@) R Fipoi(LulefXid PU 8iXi u

Ve Juu ] E }v § ~iXio PU &8iXi uu}oe Jv Ti u>}}(LA M &ER} (1@ A}EI}|

cUO(JVAZA « } 8]v +  }O}EO s s}o] ~iX03 PU 139 C] o X dZ Z @
JE v Al3Z 87 }v - E %o}GE']v §Z 0] E SUE X

IHNMR(D: KU iii D,ie w 08X&2 Hz, H), 7.89 (@=8.1 Hz, 2H).
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§ E ]v JE v Al3Z 8Z v CE°§ Jv 32 0]8 & SpE X

HNMR(D: KU 7ii D,Is w 8X%9 Hz, 2H), 7.56 (i 8.3 Hz, 2H).
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A} 3§ ]v « <PodXBED ~iXii PU 689 C] 0o X
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(Juv W 66X8601X

A} Jpu §Z]} %P o (] vsE X
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AZA «}&]v + Jo)EX6BEWIC]~0 X dZ Z & § E]i §]}v & &E ]v
A13Z 8Z Iv s & %} ES éZ 0] & SPE X



f, EDZd8ii D,IUK ew 6 XADA~3X0O ,I1U i, UAOKED AW iédidXidU i,sX

"} Tnu viGao (] v-fBeX
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uuloe ¥} Juu ] E }NXHPRY 1i1Xi uufoaes I]M A § EX (3 ElAVEiMKBZ .
~O0UJu SZQOE} | COPEL% 8 osu SZ v spudf]h 8 } S v . }Jo}EO0 ¢ <}0]
1XO0PW® C] odzX Z & § E]I §]}v & E Jv JE v Al3Z 3Z }v .
0]s CECE X

i, EDZdi1 D,IUK sWwiX60U-A idXd ,IWXGMWXO6 ~uU ireX)idX-ouU Xiid Mii

AU, UXTXiIA ~uU [, ANITXAIG) iXiXDo +uUWXEGiXAo ~ulXi@xXiéo ~ulU i,-

i XA ~eU 1X08i§geXeU

1160 Day, J. D.; Neill, D. L.; Xu)X$an, M.Org. Lett2017, 19, 38193822.
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}85}u (0 | A+ Z @®POS A|EZIX] uuloU iXi K]AXs ¢ PR w}boo Hv
A ppu (JE JvP I(Joo A]3Z EP}vX dZ A pBuuBAP}vv QiousA E
}( VZC E}pe D& A E JVvEE} p X dZ <}ops]iv A« }lo 10AWS} if ~]
~i1Xi uu}oU iXT <uJAXU 01 AZ9 Jv % E (Ave }]oo )% FE Fjw AT ®] dZ
sU*%o Ve]lv A o «S|EE S MB]INVEIPWP%od X AP ~iTXi uu}oU iXT <u]AXe }(
EJu]A E $Z v JVEE} u XdZAE}® Ar0S]VP u]ESpu@E S/ « WA EEE]}v A -
Ju%o & + Z | X @Zdv 8Z & &]}vA ecuv Z C +0}A ]8]IV (- &
Eso0 ~fil u>e v 8Z v 8ZCo §8 ~Al u>eX dzZ }EP V] o0C E A+ }oc
A ESE § A]8Z §ZCo § 8§ ~i?Ai u>eX dZ }Julv AESE s« A E ¢
EJv ~8i u>+U DK VA E VE3E § pv C%E QA EEXe] B A o %opE](]
C (0 +Z lJopuv ZE}u 3}PE %ZC dyZ o)V | ®Zz€o & & (KWi 3Z v 0
viCo uPiviA « } § ]v e« C 00}A]*Z }]o ~iXifi PU 8i9 C] 0o «X dZ Z (

JE v AJEZ 8Z v e E %}EEZ v §Z 0]8 E SPE X

IHNMR(CDGIU 811 D,le .48 Xnf,@H), 7.48.39 (m, 2H), 7.39.31 (m, 1H), 6.91 (d= 8.1 Hz,
1H), 6.83 (dJ= 2.1 Hz, 1H), 6.76 (dik 8.1, 2.0 Hz, 1H), 6.05 (ddt 16.8, 10.1, 6.7 Hz, 1H), 5232
(m, 4H), 3.92 (s, 3H), 3.41 (& 6.7 Hz, 2H).

AN@EZ +]*110dQovICO}AEC Vil vX ~

161 Sun, B. F.; Hong, R.; Kang, Y. B.; DedgAm. Chem. S&009,131,1038410385.
62 Eey, S. T. C.; Lear, MOJdg. Lett201Q 12, 55105513.
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1 £ A clopB Evivioiku>UiXuuld iXT <« MeX]od, & ~ii Ape

vvpo X (8 (BXfae}yUviCo Elal¥udld iXio < A]AX v 8Z & §]}v
UJESUE o00}A 3} AZEE SUTINP u]ESWES]A JvAEEH IV A« Ju%o §
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163 Das, S. K.; Panda, Tetrahedror2008 64, 41624173.
164 Florence, G. J.; Fraser, A. L.; Gould, E. R.; King, E. F. B.; Menzies, S. K.; Morris, J. C.; Tulloch, L. Bh&miiledCHem
2014 9, 25482556.
in
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E % EXEHZPEE o] 1 A e %u@](C]Z }Quuv ZE}uU S}IPE %ZC }v e]
~% v v I&§ZCo & S}IMPASYICWIAGX & e« }o}Eo0 *+ }]Jo ~iXii PU 619

dz Z & & E]i &]}v & Je]v IEE)ESZ BZs3¥8]8 E SuE X

" NMR(CDG} 400 MHz)w7.59-7.36 (m, 5H), 6.01 (ddi= 16.9, 10.2, 6.7 Hz, 1H), 5300 (m, 2H),
4.65 (s, 2H), 3.63 (1= 6.4 Hz, 2H), 2.27 (@ 7.0 Hz, 2H), 1.8B77 (m, 2H), 1.71.63 (m, 2H).
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1163 | ebel, H.; Paquet, \@rganometallic004 23, 11871190.





















































































































































