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A New Fluoride-Mediated 1,2-Sulfonyl Shift on Cyclopropane
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Abstract: A 1,2-sulfonyl shift resciion on cyclopropante proceeded during the reactions of 2-alkynyl-
la-e, 2-ary}-1,1-bis(sulfonyl)cyclopropanes 11,1j-k and BuyNF to give #rans-1,2-bis(sulfonyl)cyclo-
propanes 2a-¢, 21, 2j-k. © 1998 Elsevier Science Ltd. All rights reserved.
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radical initiators.4 The 1,5-rearrangement of a lfonyl group in 1-sulfcnylatcd 2,4-alkadienes is rcportcd to be

.'ipphi‘.iib'lé to a aymm:uu method for uuu_,ugmc dicnones;” however, there are no reporis on the 1,2-
rearrangement of the suifonyi group on cyciopropanes because of their mgmy-stramcd structurcs.“ We now
describe a new fluoride-mediated suifonyl shift reaction on cyclopropancs; a convenient synthesis of 1,2-

bis(sulfonyl)cyclopropanes.
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Table 1 1,2-Rearrangement of the Sulfonyl Group on Cyclopropanes
Entry Cyclopropane - Soent Products (%yields)
R’ R? rearranged  ring-opened
1 1a Phenylethynyl PhSQOs THF 2a (96)
2 1b 1-Hexynyl PhSO2 THF 2b (60)
3 1c 3,3-Dimethyl-1-butynyl Ph§O2 THF 2c (89)
4 1id 3,3-Dimethyi- 1-outyny| 8r THF 2¢ (29)
5 1e 3,3-Dimethyl-1-bultynyl MeSQ2 THF 2e (86)
6 1f Ph PhSO2 THF 2f (68) 3f (14)
7 1g Et . PhSOz; DME 3g (77)
8 1h t-Bu PhSO2 DME 3h (85)
9 1 p-MeOPh PhSO2 DME 31 (69)
10 1] p-CI-Ph PhSO, THF 2j (91)
i1 ik p-Br-Pn PhS0p THF 2 (100)
First, we cxamined the reaction of 2~(phcnylcthynyl) -1,1- bxs(phcnylsulfonyl)cyclopropanc (la) and
14N in TUR at £5 'r' mAdae A ,..‘Lm_.. /Mo latheremss
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bxs(phcnylsulfonyl)ciyclogmpanc (2a) was obtained in 95% yield as a single stereoisomer. The structure was
determined by IR, 3C NMR, mass spectrum, and elemental analysis. The IR spectrum shows the

acetylenic absorption at v 2230 and the sulfonyl groups at v 1320 and 1140 cm™l. In the 1H NMR spectrum,
the absorption of the propargyl proton at 8 3.43 ppm disappears and a new absorption of the a-proton of the
phenylsulfonyl group at 8 3.63 ppm was observed. The 13C NMR spectrum shows the three carbons of the
cyclopropane ring at 8 17.52 (t), 41.72 (s), and 44.07 (d) ppm. The Mass and elemental analysis shows the
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molccular formula C23H180482 Thc new rearrangement was examined using a few bascs t-BuOK,
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CH3C0O2K, PhSO9Na and 1,8-diazabicyclo|S5.4.0}undec-7-ene (DBU) were found to be ineffective for this
rcacnon. Thc reaction of 1 with CaF aﬁnnded the mrrangcd product 2a in 7 1% ylcld These results shorw that

JP Jr Iy A
the fluoride anion is effective for this icamangement reaction. 1ne au‘;lcuulcuubuy of the pluuuu 2a was
determined by the NOE experiments 7
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We next examined the reactions of other cyclopropanes with Bu4NF and these results are shown in Table
i. 2-Alkynyl derivatives i1b,c aiso afforded the rearranged products Zb,c in high yields (Entries 2,3).
Bromocyclopropane 1d did not afford the bromo atom rearranged product; otherwise, the sulfonyl-rearranged
product 2¢ was obtained in 29% yicld (Entry 4). The reaction of (1R* 25*)-2-(3,3-dimethyl-1-butynyl)-1-
(methanesulfonyl)cyclopropane (le) gave the rearranged product 2e as the sole product (Entry 5). The
stercochemistry of 2e was also determined by the NOE experiment.” This result shows that the trans-
methanesulfonyl group against the propargyl hydrogen undergoes a 1,2-rearrangement. The reaction of 1f and

BugNF afforded the rearranged product 2f in 68% yield; however, the ring-opened by-product 3f was also

obtained in 14% vield (Entrv ﬁ\ The structure of the rino-onened nroduct 3f was determined bv the 1 and
yielc (Zntry 1he structure of e ring-opened product 31 was determined by the 17 and

13 nnpnh-nm Tha 1.“ NMBR cnertrium avhihitad the henoul nrntnn ot & § 8 fAAA Trr 174 and Q Ha
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methylene carbon at  33.46 (d, JC.F=21 Hz). We next performed this reaction with other derivatives 1g
(R=Et) and 1h (R=¢t-Bu) to give the ring-opened products 3g and 3h in high yields (Entries 7 and 8); however,
we could not detect the sulfonyl-rearranged products. The p-chloro- 1j and p-bromophenyl derivatives 1k
afforded rearranged products 2j and 2K, respectively (Entries 10, 11); however, the p-MeOPh derivative 11
predominantly gave the ring-opened 3i (Entry 9). These results show that the 1,2-rearrangement reactions on
the cyclopropanes would contribute to the acidity of the 2-H of these cyclopropanes. The stereoselectivity of
the products can be explained as follows. The reaction intermediate would be a sulfonyl-substituted
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cyclopropenc 4, which is formcd from the B-climination of 1 1-bls(sulfonyl)cycloPrOPancs The sulfonyl

aninn adde tn the Qomneitinn af 4 and tha reculting muslanranyl anion 8a icnmerizad tn the tharmadvnamically
aiiunl aGao W Ul SAPUoiuuil vt 5 anG uic Itsuntdlly CYyQUpIupy: an 10N Sa 1SO0MCIZEG W wid uinnoGynamiCany

stable intermediate Sb without the steric hindrance beiween the sulfonyi groups.8

Now we are examining this shift reaction on the cyclopropanes bearing other electron-withdrawing groups
and vinylcyclopropane derivatives. These results will be reported elsewhere.
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The resuits of the NOE experiments for compounds 2a and 2¢ are shown as follows.
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8. ‘The reaction intermediates 4, 5a and 5b are shnwn as follows
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