BEES BO% 1353 &

£ @ X O

2 g

#a3X B  Development of Iodofunctionalization of
Alkenes Induced by Lewis Base—

Halogen-Based Lewis Acid Cooperative

Catalysts

(Lewis HHE- 1 Lewis BRI =R b 2 F
Wie T VA v D a— REREELR S DB

%)
E 4 & R&

W X N B 0 BE B

F1E HRER
REFHIVRICARERERE RS TNV DI —
NEREE ML, EMEGRIVRRETFLRERE—ZIC
BATHIEOTEDEERFETHD, FIZIEX, 77
Y OI—Fr7uf{bERea— N 77 MALR G2 ETER
R ERLERICEZAINSGFAea—FEREL
KIS THD, —F ., st HRETHRF(LA L EL
TIRVEHEZ RO REFHIVRLANL, D gs
RABEI—R=ULIFF o DERNELLTRETHS

(a) lodofunctionalization of alkenes

X=I
iodinationg
reagent

R2 | R‘RZ
4 - —_— P
RW%R‘ + HNu + [ X~ {5 ] X g

4 Nu
R?® iodonium R
alkene cation

(b) Lewis base-halogen-Lewis acid cooperative system
Lamic B e bass
LAmXL) LBy [elB  iLA:Lewisacid |

E1:3— FERBERBIES 75 LewisiE & LowisB

(& la), £z, BWRISEERF T2 —R=U LI FF U B ERKL TLUES T2 I RIS HlH 23 R EE
TRIFIEDEITLTLES, ZOLIZBLRN D, BRTREE TNV ORI ETF 2 —=795
ZETRISHENMTON TS, BET A7 ORUSHEIEFL2 BIERI— N E RIS
DOEBRDTZHITIE, I—F=U bAFZF L DEREZ DORIGEHIETINERHD, I—K=U L0
FA L DAERBLIOEIEZITH7-01T, FAX Lewis A — 17 Lewis BRI ZROARBLICE B L
72 (A 1b), AFIETIX, Lewis E— 17V Lewis BIZEWHERNIC \aF U o FEEEET
B FERELT, BIAREHET CTERICI—R=U LI TF I OERBRIRETH D, 25 <

1/5



Lewis e E — I —RN=U AU F AU EEER[T— R =0 A A F AU EMR] D LRI ED  RISHEDHIE
HR[RETHD,

AELERCTIL, Lewis E — 14V Lewis B SRAEIC LA B RO 07 U RE B TERR
ZRWEa—NERECRIGORREIZOWTENS, BRI —RF/anfbR)s, S—F7 7k
bR A —RBIE—RBRALR ST DOV TR T 2.

F2E lewisEEMEICKDZTIro0I—F/ OOEREORR
TNy DI—RraafbIGE, EFEERAMEROR [, o A6
BMETHS 123K/ RRT A BRONAEERR Ly O = e O

high reactive

o THB, —F, I—FrunfbAlThsr—EIIav R (- 1,24ecdochiot alkabs
E2: chEzTo3—FJA0ERG S MER

C) IEmWRIGEEE 5720, BIERYM R SEERKRTD

HERBRET 8 0 RELSAED), L T L 6. e b e I

Cl OEWRISHEEHIET D7 DIc, YRR TR ““ =

B Lewis B-Lewis HEHZHOMILIC % B L7=(X [L]j;]_cs_[ o ;)]

3) AFEZAVT L 28872 Lewis HEE N-7oaA3IR inisits )

THEMTEM L THIERTT 1O ARl TR, &

7=, FABLL 7= 1-Cl % Lewis Ha & & Lewis BRI K-> THIE CEAUIBIRISEZIHIL 75 —R o=

RIS DORFEDEFF TED,

ETRIT L & N-rrafIRhbfAlEns 1-Cl AW T3 —R7e{b A 2072 Lewis 3
EAEOBSIZITRo72, TOfREE, MER C=S kOEEWBEREEZHET5F 4 UL T Lewis
HEE A AR BUWEM R R LTz, AL AT AT, B2 2T ATV bRt 53— 7
DU EE IR TE X T2, BT, A 2T LTI, 1-Cl ORGHEICHE T HEIERDE
WHEITEIZ(X ), B2, EROBREEEZ AT/ 7= — VB EEEELL L TAVERE.
AR AT A TIIRIST2ERDE 66%DINETE 272, —F ., FCl DHERWEZARIR
IEAEITL, BMOERME RG220 o7, iTh, BFEK EICTMS 2R3 58HE, 7
o~ FNEERRTHE

/
o]

iPr N. N Pr
. 1-ClZAVZBAIC ] EZp, Y e
H—F\iﬁ{bﬁiézﬁzjﬁ% leﬂz + y + f_C_l—Nb m’ & '?22‘ + byproduct
LLTE 2 BEEITH P e & e WV
'C‘BZIIMZIE“/X?.M:]:\ [ I—C:'l"] in situ

I-Cl O JiEICHsed  product=

< ch =
SBIE I AL ¢ S P
+7 B AR E BT Measw“”Q: M%S‘m i &"

66% (byproduct: 0%) 83% (byproduct: 0%) 83% (byproduct: 0%) 82% (byproduct: 9%)

RTH X, WITARETE 0% (ByprodUcE 73%)  [67% (byproduct 16%) 509 (byproduct:20%) 13 % (byproduct: 34%%)
< < : free I-Ci free I-Cl free I-Cl free I-Cl
PERE D BB K O X RS
i " B4 : LewislERMHIC L3 CIORTHEERE LTIV 03— RZAR{LEREG
ERiEIEREAT IC L AtEE

2/5



RELRLT(H 5). £ Lewis HEMPBITR L2 Y BO LEMZ LIS, EEHIC L KRS
Tz X BHEEREITDOFRER. 1 55FD L 23 Lewis HEMEL L+ Lewis BRIZH N Q285K X
DRSSz, SHIZZOE X 12 N-raaZ (ZEAINNCS)ZME 72225, N-3—RZIIEA
SR(NIS)DRIAEL LHITAEEETELE X DNASEER Y DEDIZ, AEEEND I-Cl I Lewis
HEE A & L Lewis BRIZ Ko THAIA TN TV, ZOFET -Cl OFW RIS HEEERIE LY
HEL TOAEERIRL TS,

il N_N o zoézuiv
=z o 2Peauv,
e \lsf iPr cDCly
5 min
A

5 : IS O LR

active species

FEIE Lewis IBEAMEZANEIA—FFJ FUERFBIZE TS5 IAVRDHFMHE
RETFHIVREAEZR NI —FTTH (a) Effect of I, for iodolactonization

(LRSI, STRETF DBALT b O & ,_5; e B [.\ lji?,?}
PR ThE, BTHE, Ny A LT °

TSI MALRRIZIRITBITROWML Me

(b) This work
iPr 7\ iPr,

R AAEESTOBNIS & L 2RBE o e S !
Vo v g S =g g
DETHWAZIE T U F A BRI —F 7 iPr\[SriPr +=N_|+@ = N
IRACRIED=F L FABRIESEORIS  woer G WS
arify activation mec anism oy
DB BT I LAHES TS Ry PO

(® 6 2), =5 L7 Tid, NIS & L OfTo B6: (03— K54 FVERIBEH 33 I ROFMSHR. (b)FFEMR
NaF AEBRTRRIZ L DEEALIRIREIN TWDLO O, BEINEEL W, REER N NTT S
V3B D BB ST A REE THAZENHE B LL THITBND, LIz o T, 7GR
BALMTRS TR, EZATHE 2 BETIEI— RIS IRIT M ETEHRE Y 2 HBET5
ZEMTER(H 5), Lewis HHE A ODcEFHEITEY -Cl1 & L o aF U fEarmibEiirc
DTHHEEZLND, BEVBRELRF S Lewis HE A 13, SIEEZE LI 0 U HEEOS
fREIIHIL TOBZELEAEL THIT oD, TNHDEEND, Lewis HE A ZRERICHNVDZ
LT EEMTREELEND L & NIS BlouF e aBELTEAITTHHEEZZ, &
DIRFREZEIZL T, Lewis HE A, LBXUINIS Z AW o r VB OB EITHIZEE L
(X 6 b),

9, Lewis X A 2V UEEFRAEOSIT B IO EEEZITHIZEE LT, Lewis HE A 121
YUED LERASETZEIAERMNZR THNMR O{LFE 7 OB EHER LTz, SHITNIS Zi1z
BILILINELR B BRI FET 7RO ELEHER LIz, SHITH/LNIZEEAIL, NOE BLW
DOSY HIEIZEY NIS 23 Lewis HETFITHFEL TWAZLEFER LTz, — T, Lewis X A,

3/5



L BLONIS hoEbi 8% o =\ pr o PV
N__N + (2 +I=NTfy ———> N. N

HEET AT LI TER) ST, £ @;,Wsr;,% oDk @7"'1{. .

ZC NIS 12480 ILNTH W 121‘ Sk -

7‘—:}::5\ Is+$§ﬁ§i)§¥%ﬁf“%f: B NHN .
I=NTf,
(X 7). "85 IE, Lewis HE [ E }—B@Tpr\g’.p\r@ LB,
| :
|

1o, .. 1-NTf
A LBEULNTH A 1:1:1 4k . -
EHRUEOL. bI—HFD 1 N
. P pr [T\ Pr
SEREZRVIAT ZETEREN @;:‘\[r“;;@
60 IS“‘@%W‘i\ I3+$§{$k IZ %w R l/.l’Nsz ('NTf, was omitted for clarity)
DOEEEINTVWALEZAIL  my: shamEoREsRs - [Free ‘i—i'2724]

Db, LHEEERNR R TAL T

WAZLE NIRRT HEETHDILEE 2D, EEOBD TRV H &1 IvENTF
LT Lewis HZL [INTH IZ &> THEBNTEMH LS TWBZLERIRL TVD, FeZD5| &1l
IFEnz AR RO LR [ SRS T A2 e FHRIND, ZOFENDL, iEH
I EbENT. LR o LB IV 52 5N AR THEEE 2 HILD, SHIT Lewis HEE A
AL EI—RITINALKISIZETD L OFMEO B EREZ1T2-o7(B 8), 5 mol%
D Lewis 5 A DFET. T BOI—RBILRIGEFT2o72025 . L% 20mol% A\ -3

BTHI—RIINALERDRERECELREZD L, g . epy ROLO .
TR T, b 2RV ad o A TR 72 57, oﬁ—;j%» o Nen
PR 78%

TOERET. L OWINMCEA s U REES TR D o [ . ]
2 without I,
P ESETOVBEERBL TV, 8 : ORI KRR

FTAE 2457/ —LVEOIFTUFHERMAR— FEI—FRIERE
RIVTV IARDOREFHIHA T —REBRL KIS T DOFE S LAREF RE —BITHEE TEHD,
SZBARAYERICBVTEERKIETHD, 1999 FEIZILAR-RELIZL>THD TT B %
REFHELIZRI TV /AR ORI =) FARIROBE RSB RARE SN Thb, #i % 72RE
FHRZRAVEAFRICRG R |E SN TE I, —FH T REFHIIVEIHZ AR TV /A
RO = F BRI —FBRILRISITY 7 Mea—R =0 A F 4 O ST EELRTZR
HEOEB THD, TNETOHEFNIL 2007 FITHFREICL > THRESIVZ 1 FIOHRTHY,
ARECBNTOYENVEOXFIN T BT —F—5NELL i ITGERSI TR, T4,
UM AZETIIF TN TIRT AR T A MUEEZ W7 =/ — VRO F A B agR{k
RIGE®EL TS, ARG TIL, 27 TN T2/ — A BB LU TRV, 7=/—/VER
PLIZ BBV R IR R ZEREAE BRI —NEREE(LL ., xS T 24 e mINE - s
VFARIRENBDZEN TE, FALET2X TV Lewis IMEREZFRETT52L T2 7=
T )—NDTF U FARIRHI A — NI —FR(EEBR TEDLE X, TR0, @mViE
BEEZFTD Lewis WMEMBEET VAL THZET, MEBEDDRNKIET V7 ZRIRANC

4/5



AR TELDTIIARNEE 2 72, UL EORFRES LI DR EH 21T72 570, ZORER. 3-3°
PLZEEWN TN VRS

BITD¥5T/V Lewis IR A B o -3 o
AARISIAHTHBZLD (L X +« b - N - );j\b :o %
Aroto(R 9), itk EDFF 1Y o s

VERTIRT ATV B FIET. / Chiral Lewis base B
L & H Lewis R CTHD N-I— [stl 7 }

RRZ AN RN LTS,
BROa—FRILERDER
TFUFARRENTE R T,

B9 : 275207 x /- IVBOTH > FARRNA RS — RERERIE

AEEFHIC T, Lewis 8E— 07 Lewis BRHEAR S AV 23— N B R LS D
BRIZOWTRRENTWS, FB2ETIITF AU LT Lewis MEfMEZ AW 7 V0=
— N7 e b REOBEEEZBZ 2ol ARGTIE, RSN TS LE N-ZrEA IR
DOEEEEFET. RISRFCTEIa vRERETE 5, S OITARIGOMEEEREOR
Bt - SR BRI Lz, ATEMRETIXI-Cl 23 V3K Lewis BB-F 4 7 L' 7 Lewis EIZ &
o> THEeAZIAF 1-Cl ICHKT HRIERD MG L. BRERMOLZEXT-, % 3 ETIX
Lewis B N2 Lewis BB TH B N-FT— RRA 7 VA2 FBXWIvEnLHRYMUINS
ARETEMREORER CERA 7= XA EB LM L, & 5ic, AEMEY 2T 22 BNT
FERZ 7 PEBETE2I— N7 7 P ARG OREZIToT, B4ETIH 2-77=
NT )= NDTF U FARIRUI A — Fa— FRILRIGOREEZITo72, ARVER
EEATHMEZHRA T L CRBREARE_ERFALELENICI VRILTE, BHR
IbERYE BT v FAARRMCE X T, 26 DORIGTIE Lewis HE—/ 05 Lewis B8
RS VA E T, & ER R NEECE IR ORI Z EH TS,

5/5



