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2. Consecutive methylenations of carbonyl compounds and oxacycles with dimethylsulfoxonium methylide.

Pedepar:

1. Incepranist npucBsYeHa PO3IMPEHHIO CUHTETUYHOrO IOTeHIjasly JuMeTuiIcynbdoKkcoHiiMeTnniny (IMCM) B
[IePEeTBOPEHHSIX, 10 BKJIIOYAIOTh IIEPEHOC METUIJIEHOBOI rpynu. [IpenapaTuBHO Ta KiHETUYHO JOCIiIKEHO
METHUJIEHYBAaHHS KETOHIB, 110 MAIOTh Pi3Hy CTEPUYHY HaBaHTAKEHHICTb Ha Kap6oHin 3 IMCM (peakuis Kopi -
YaiikoBcbKoro). [IpoBeieHO KOMII'IOTEpHE MOZeI0BaHH peakuii keToHiB 3 IMCM mertomamu DFT Ta ab initio 3
BUKOpHUCTaHHIM mogaeiti PCM. TTokasaHo, 1110 JIiMITyI040I0 CTafi€elo € nepexif nuc-6eTaily, o IpoMi>KHO
YTBOPIOETHCS, B 1Or0 TpaHC-GopMy. Lle nepeTBopeHHs 3aTpygHEHE IJ151 CTEPUYHO HaBaHTaKEHUX KETOHIB, 110
iHepTHi B peakuii Kopi-YaiikoBcbkoro. [ligBuineHHs TeMepaTypy Ta HaIJIMIIOK OCHOBYU BiJKpUBae
aJIbTepHATHMBHUM LIJISIX IEPETBOPEHHSI MeTUIKETOHIB 3 [IMCM, i npuBOAUTH N0 LUKJIONPOINiNIKETOHIB (anbda-
IVMeTUIeHyBaHHs). [lepia cTafiisi BKIIOYa€e aTaky peareHTy Ha €HOJISIT-aHiOH KETOHY 3 IIOJ1JIbIIO0
BHYTPIIIHbOMOJIEKYJIIPHOIO LIUKJIi3aLi€l0 B IMKJIONPONAHOJISAT-aHiOH. BUusiBJIeHO aHasorii Mk anbga-

OAVMETUJTIEHYBAHHAM €HOJIAT-aHiOHIB Ta BiILOMI/IMI/I C-MeTUuNrBaHHIM e]IeKTpOHO—36al"a‘-IeHHI/IX ApOMAaTUYHUX



cucrteM 3 JIMCM. IlokazaHo, 110 B IPUCYTHOCTI KUCHIO peakuia Kopi-HallkoBCbKOTroO 3a MifBULEHUX TEMIIEPATYD
IIPUBOJUTD [0 CEJIEKTUBHOTO YTBOPEHHS ab(da-TiApPOKCUKAPOOHOBUX KUCJIOT SIK POJYKTY OKUCHEHHS 3
(dhopManbHUM 3CYBOM KapOOHiIbHOI IPyNU. 3alIpONIOHOBAHO NIPENAapaTMBHUI METO]], OTPMMaHHS OKCOJIaHiB
METUJIEHYBAaHHSIM BinNoBigHux okceTaHiB IMCM. IIpoieMOHCTPOBAHO, 110 IEPETBOPEHHS Bil0yBA€THCS PETio- Ta
crepeocnenudiyHo. KoMITIoTepHE MOZEJII0BaHHS CBiTdUTb, L0 MTOAJblIe METHUIIEHYBAaHHS OKCOJIAHIB y BiAIOBigHI

OKCaHU 3aTpyJHEHE KiHETUYHO.

2. The work extends the dimethylsulfoxonium methylide (DMSM) synthetic potential as a methylene transfer
reagent. Methylenation of various sterically congested ketones with DMSM (Corey reaction) was studied
experimentally and computationally at the DFT and ab initio levels of theory utilizing the PCM model. The limiting
step involves a transformation of intermediate cis-betaine to its trans-conformer. The latter transformation is
hampered for highly sterically congested ketones that are inert under the Corey reaction conditions. The excess of
base and temperature increase open an alternative reaction channel that leads to corresponding cyclopropyl
ketones instead (alpha-dimethylenation). The suggested initial reaction step involves an attack of the reagent onto
the ketone enolate followed by the intramolecular cyclization into cyclopropanolate anion. This reaction parallels
the well-established C-methylenations of electron-enriched aromatics with DMSM. In the presence of oxygen
under high temperatures the reaction selectively gives alpha-hydroxy acetic acids as a result of aerobic oxidation
with formal shift of the carbonyl group. New and general method for the regio- and stereospecific preparation of
oxolanes through the methylenation of respective oxetanes with DMSM was developed. Computations suggest
that further ring expansions of oxolanes to the six-membered oxanes are hampered kinetically.
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