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photochemical irradiation. Examples include primary, secondary, and tertiary iodides. The reaction is compatible with many
functional groups, such as alcohol, ester, amide, thiazole, and a potential B-elimination substrate. © 1998 Published by Elsevier
Science Ltd. All rights reserved.

We recently reported that reaction Scheme 1
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rapid and unimoiecuiar.® To further extend the scope of C-H bond functionalization, we recently
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prepared functionalized allylic triflones 6 hese allyl triflones also provide excellent yields of C-H
functionalization products 7.

After exploring the scope and limitations of unsaturated triflones as reagents for C-H
functionalization, we wished to develop complementary methodology whereby we could selectively
functionalize other positions of substrates that bear competing activated C-H bonds, such as the a-
H in ethers and sulfides. The goal is stated graphically in Scheme 2. Chemoselective generation of

a free radical at the 4-position of a tetrahydropyran by using the labile C-X bond, followed by

alkynylatuon should lead to the 4-substituted product. One typical procedure to generate similar free
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ing a few
conditions, we concluded that C-Br bonds were not labiie enough to carry the chain reaction. We
next turned to substrates bearing the C-I bond, which proved successful. We anticipate that the
differential reactivity of the two halogens will prove advantageous, since bromides may provide an

additional site for later (conventional) functionalization.
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in the event, we were delighted to find

o Scheme 2
that photoiysis of a benzene soiution of 4-
. L Y
iodotetrahydropyran and hexabutyl- T ¥ .
. . * CF
distannane in the presence of TIPS- - o h
substituted acetylenic triflone generates the No”t -HCRy '\o/\H UEY Moy
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(25%) of hexabutyidistannane is able to carry the reaction to completton the optimal conditions
employ 0.5 eq. (BugSn), and provide the best yield and shortest reaction times. More importantly,
only 1.2 eq. of acceptor acetylenic triflone is necessary (Scheme 3). This contrasts to other work
where large excess of acceptor (allyl stannane, allyl sulfide, or allyl sulfone) is usually needed.®

CgHg, 35°C

-~ . / \ /W
Scheme 3 Ul + TIPS—==—80,CF3 + (BuzSn); p— o—~~ T=-TIPs
8 9
1eq. 2 eq. 0.5 eq. 7h 82%
1eq. 1.2 eq. 0.5 eq. 8h 83%
1eq. 2eq. 0.25 eq. 20h 73%

Based on the success with 4-iodotetrahydropyran, we examined the scope of this
chemospecific alkynylation. It is found that not only secondary iodides (Table 1, entries 1-5), but

also primary and tertiary iodides (Table 1, entries 6-7) work well. Consistent with mild conditions

typically associated with free radical bond formation, this reaction is compatible with many

functional aroups, such as a free h\ldrnv\ll groun, ester. amide thiazole and a notential R-
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gliminaton suosirate. It iS necessary 10 point out nat ine 10W yieids in entries o ana o (1aoie 1) are

due to partial decomposition of startmg materials based on control experiments. For C-
giycosyiation of a-iodo pyrans (Tabie 1, eniries 3 and 4), the stereochemistry at the anomeric center
was determined by analysis of the TH NMR spectrum. The formation of the sterically unfavored o-
anomers indicates that either an anomeric effect is at work in the radical C-C bond formation or
that o-radicals are formed which are trapped by triflone before their inversion.10  The
stereochemistries of entries 2,5 (Table 1) are exo based on the analysis of TH NMR spectrum.11
Efforts to extend the chemistry to vinyl triflones is not successful because the desired reaction
was very slow while isomerization of starting matenal became dommant (Scheme 4) Allylic



Table 1 Chemospecific alkynylation of organic iodides?2
Entry | S.M. # | Product # |Time, Yield
10 21 7h, 80%
1 O—l O———_:—TIPS
TBOMSQ 11 TBDMSQ 22
SN AN o
Ve B 10h, 78%
2 }) O }f‘kHO (J12=2.1Hz)
| fH
///
TIPS
n-CeH1a i2 n-CeHia 23
ﬁ(" 5h, 35%
3 i (J12=3.7HZ)
I
"!'IDQ
Ac 13 QAc 24
AcO O ACO7 8h, 65%
4 AcO—~7~ AO%d 3 12:1 0B (J12=5.4Hz)
| I
TIPS
~ P 14 ~ P 25
X J\/O\ )S_‘/k/o\ 11h, 45%
5 ~ T f\ =~ (J23=0.5HZ)
[ O(i( P 4’ ﬁlg Hb
\ TIPS
. Aco” ! 15 Ptk 26 PP
(o] AcO/\/\\// ion, 77%
7 2_)/\/\, ' 2_\/ = TIPS °7 16h, 84%
S 18
A~ 17 _TIPS 28
8 HO o A 18h, 62%
COzBn 18 COzBn 29
BNO,CHNm—t=H BnOQCHN—I— 17h, 72%
; C g
=
TIPS/
I 19 | TPS— 30
10 A“‘gj_"g‘\zf AA@ 14h, 71%
C C !
AcO OMe AcO OMe
7 20 | 7 31
{1 R=Ph, 6h, 61%
B bj‘,{-v\//J\i L= R=TIPS, 20h, 82%

a) lodide concentration 0.15 mo
light under argon.

/L, ratio of iodide : triflone : tin = 1:1.2:0.5, irradiation with 300 nm
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The reactions are run at 0.15 mol/L, since allyl triflones often polymerize at higher concentrations.5
AHamnts tn aunid th himnamimadinm by lavasmeim e bt van Akl AA..A‘..A... Hp— N PR
AGSHIPID WU avUiu 1 ricauQri uy lowei |||g e ieaduon concentraiion were unsuccessrui

since large amounts (34%) of another side product began to appear. It was isolated and
characterized as the simple butyl addition product.
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(% P H a) P>_<SOZCF3 P>_</\ either commercially availabie or
+ r>_:< _ — = are prepared based on literature
() 787 Tsoxm B H 8 pd P 12,18 14
65% <10%u procedures. 12,13,
In conclusion, we have

) Ot %\/tza C4H9\{02Et developed a new free radical
,/‘\ + /\C —g mediated C-I bond alkynylation.

i
kg) SOxCF3 Radical coupling of highiy
0.15 mol/L 64% <5% functionalized entities with for
0.01 mol/L 9 349
47% % acetylenic and ally! triflones should
AANE an (RII-Cnl. C_H_ 20N nm AES E.1nNh mrmisiada A sl MA& PRSP DR S
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carbon-carbon bond formation.
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