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Electrophilic addition reactions of polarized reagents across Scheme 1 @

unsaturated functionalities are of relevance to prepare difunctional METHOD A:

compounds.To this regard, different sources of halonium ions are 1. IPy,BF4 / HBF,4 (1.1 equiv)

useful reagentdHowever, these intermediates have been scantly S CH,Clp, 0°Ctort OR?
reported for carboncarbon bond-forming reactiodsa bonus 0 2. R%OH (1.2 equiv), h 0
routinely credited to metal-mediated transformatibRecently, an X, VETHODB: _ s
interesting Pd(ll)-catalyzed cyclization has been described for the . R' 1. g’gzg:?,oti((:otr\:ih (2 equiv) |
conversion of acetyle_nlc aldehydes to alkenyl etfdrerein, a Enty 1R' R20H 2 Method A: %) 2° (Method B: %)
new, metal-free entry into related heterocycles is presented. Overall, S
smooth access to a wide set of iodinated adducts is achieved upon ; 1: i: 8:38: ;: Egi;,, 2a (89)
reaction of bis(pyridine) iodonium tetrafluoroborate (1Bl,)® with 3 1aPh (CHs),CHOH  2b (61)

those unsaturated carbonyl precursors and, remarkably, with an 4 1aPh HC=CCH,OH  2c (57)°

unprecedented set of nucleophiles. Alcohols, as well as different 5 1bBu CH,0H 2d (98) 2d (82)
C-nucleophiles, behave as efficient partners in this new reaction 3 ::?-léyclohexenyl g:zg: :: ((Z;)) 20 (79)°

f alkynes trigger iodonium ion 1).
of alkynes triggered by iodonium ions (eq 1) a(a) Isolated yield for compoun®, referred tol (1 mmol scale). (b) 5

. mmol of the corresponding starting materlalvas used. (c) Reaction time
ROH _ wpg(yr Nu Nu 4 h, after ROH addition. (d) Using 0.5 mmol (OMg)85% yield in 2 h.

OR
( =0 (cat) i /:O : =0 " : :O 1) (e) Reaction time 3 h.

Nu= OR."C' I - 5in the reaction sequence. Interesting results were obtained using
silyl-masked C-nucleophilé$ providing a straight and useful access
to more elaborated heterocyclés (Table 1)!3 Overall, these
reactions offer nice examples of unprecedented Mukaiyama-like
cross-couplingt and Hosomi-Sakurai allylatio&® reactions trig-
gered by an unconventional Lewis acid, such as the result of the
addition of an iodonium ion to an alkyne. Moreover, electron-rich
arenes can be used as the nucleophile, resulting in a novel arylation
reaction of an aldehyde in acid media.

The cyclization of acetylenic aldehyd&®y reaction with [Py
BF, and different alcohols was initially investigated. The reaction
uses the standard activation of the iodinating agent by addition of
HBF,, that liberates a more reactive form of the iodonium reagent.
Sequential treatment of the iodinating mixture with severgio-
(alkynyl)benzaldehydes$, and then with alcohols, nicely afforded
compound®. These results are summarized in Scheme 1 (method
A). Thus, not only linear and branched Blde chains have been

used, but also the labile propargyl alcohol has been an effective & PY2BF, B((?,Me)s (02 bl 48% HaCy OMe
nucleophile. The Rmoiety can also be modified, the reaction being 0 | CHCla 80100, 24h - o @
found to work well for R = aryl, alkyl, and alkenyl. The yields of T 1. 1Py2BFs, HBOF“ (11quV) | 5104 {
compounds2 were much dependent on the reaction scale (see 3 Ph ﬁgéﬂf'_é%%g'ziohm'" 4 7 Fh

entries 1,2 and 5,6); nevertheless, the values for conversion based

on the NMR analysis of crude reaction mixtures were essentially  Besides its novelty, another intrinsic feature of this reaction deals
compayable?.Altsrnatlvely, this iodine-addition, ring-closing, nu-  with the incorporation of iodine. This element could modulate the
cleophilic trapping sequence can also be carried out by reacting apjological profile of a bioactive compourifiand its chemistry adds
mixture of the iodinating agent and B(OMayith 1 (Scheme 1, synthetic interest.

method B). Thus, a single reagent such as B(QMejs both as We have found that compouriti can be nicely cross-coupled
Lewis acid and as the source of the methoxy group to furnish with phenylacetylene (eq 3J.

compounds2. Furthermore, in this event, compoun@swere

prepared in good yielchia 1 mmol scale process. OCH; Ph—C=C—H (1.2 equiv) OCHs
Using this approach, the enolizable ket@gave4 in moderate o) PdCIx(PPhs); (3.5 %) o @
yield, most probably because of partial decomposition under acid g, Cul (8%), NEt; (4 equiv), DMF, 80°C, 3d gy
media (eq 2J.In this case, the cyclization follows the more common 2d | 7 (60%) C=C—Ph
5-exo-dig cyclization mod&, furnishing a five-member ring, rather
than the 6-endo cyclization noticed for aldehyde's A mechanistic proposal accounting for the observed products is
A distinctive feature of this novel approach to cyclizealkynyl- outlined in eq 4. One can assume the initial attack of the iodonium

carbonyl derivatives is the introduction of carbon-based nucleophilesion to the alkyne moiet} assisted by the neighboring carbonyl
9028 = J. AM. CHEM. SOC. 2003, 125, 9028—9029 10.1021/ja0355372 CCC: $25.00 © 2003 American Chemical Society
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Table 1. Cyclization with IPy,BF4 and Trapping with
C-Nucleophiles

Nu
SN 1. IPy,BF 4/ HBF 4 (1.1 equiv)
CH,Cly, 0°C to rt (o}
A , 2.5 (1.2 equiv) = R
1 R 6aj |
5 (NuSiMes) 5 (NuSiMe)
R' (h) (NuH) 67 (%) R' (h) (NuH) 6% (%)
N COMe
OSiMe;
SiM 0
Ph (1h) A>>Mes Nen Ph (1h) / OMe
5a
6a(42) | 5¢® 6P (55)|
o
OSiMe; Ph
Ph (1h Ph (16h)
an i, o (16h)
5b Zpn
6b (55) |
35)|
NMe2
CO,Me NM62
OSiMe;
Ph (1h) A OMe o Ph (1.5h)
Zph
5¢ 6c (60) |
COMe 6h (45)|
CO,Me
Bu (1h) 5c % Ar (5h
ANpy Ar= 4—N02C6H4
d (63) |
6i (53) |
Me;SiO.__OMe CO,Me COMe
| S
s
@h) (\5 o N |
=
Ph (2h)
5d 6e (63) | 6j (46) |

a|solated yield for compounds, referred tol (reactions using 1 mmol
of 1). ® 1:1 mixture of diastereoisomers Byt NMR of the crude reaction
mixture.

functionality to furnish the reactive specias'® This intermediate
could equilibrate withB by incorporation of nucleophilic species
already present in the reaction meéfi&ubsequent addition of the
external nucleophile would give rise to the observed compotinds.

1. IPy;BF4, HBF,

2. Nu-L
% (L: H or SiMe3)
1 20r6
K IPy,BF4/ HBF4 "PyL BF4“
PyH BF4/ Py

A
OBF4
Z R

A | (X:Py"orF) B

Overall, new metal-free protocols for consecutive@and C-C

Supporting Information Available:

Experimental procedures and

characterization data for compourjg, 6, and7 (PDF). This material
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