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AHHOTAUA

B 0030pe cuctemaTu3npoBaHbl COBPEMEHHBIC METOJIBI CENICKTUBHOM (pyHKIMOHamM3anuy Tpetiyabix C—H cesizeit

HU3IINX (aJaMaHTaH, THaMaHTaH, TPUaMaHTaH) ¥ BRICIIHX (TETpaMaHTaHbI, IEHTAMaHTaH, TeKCAaMaHTaH) JUAMOH-

nonnoB. CenekTuBHas (DYHKIMOHATIHM3AIMS BBICHIMX JTUAMAHIOWIOB MO-NPEKHEMY TPEACTABISET CEPhEIHYIO

po0JIeMy H3-3a OOJIBILIONO KOJIMYECTBA CXOXKUX I10 PeakIOHHON criocoOHocTH TpeTndHbix C—H cBszeii. OcHOBHOE

BHUMaHHE B 0030pe Y/ICICHO CTpaTerHsM TMONYYCHHs alMKaIbHBIX W MEAUABHBIX MPOU3BOJHBIX C KOHTPOJIEM

peruocenekTuBHOCTH. [IpoaHann3npoBaHbl TPU KITFOYEBBIX MOAXOAA:

» PanuikanbHbie peakiuu (TATOreHUPOBAHIE TPUTATOTCHMETAHAMH, PEAKIIUK C DICKTPODUIBHBIMY PAAUKATIAMH,
(hoToaneTunupoBaHue AUACTHIOM). Mcronb30BaHe 00bEMHBIX TPUTATOTEHMETWIIHHBIX PAIUKaIOB, TIC
CEJIGKTHBHOCTH OTIPEICIISETCS CTEPUUECKUMU (PaKTOpaMu, IO3BOJISIET OOECIIEUNTh HE TOIBKO BBICOKOE COOTHO-
menne Mexay npoaykramu C—H 3amerienns no 3°:2° Ha yposHe 21-130, HO 1 47151 HEKOTOPBIX THAMOHIOUIOB
TIOBBICUTD BBIXOJ| MPOAYKTOB 3aMEIICHUSI TI0 TPYJHOJOCTYITHBIM alTUKATBEHBIM TIOJIOKEHHSIM. BBICOKAIEKTpO-
¢usHbie pagukanbl (PINO pagukan u -NOs) Takke JEMOHCTPUPYIOT 3HAUUTENbHYIO 3°:2° CEJIEKTUBHOCTD M
BBICOKHE BBIXOJIbI TIPOU3BOJIHBIX 3amerieHus Tpetudnbix C—H monoxeHwui, Onaronapsi BIMSHUIO TOJIIPHBIX
3¢ PEKTOB B TEPEXOAHBIX COCTOSHUAX. Peakims (oTOAIeTHIMPOBAHUS TO3BOJISET IMOMYYaTh ANHMKATEHBIC
aIeTHJI MPOU3BOIHBIC KaK HU3IINX, TAK U BBICIINX JHAMOHJIOUIIOB C CEIEKTHBHOCTRIO Oolee 80%. YHUKaIbHAS
PETHOCEIEKTUBHOCTh pPeakIfii QOoToaleTHINPOBAHHS B OTHOIICHHH AaNWKAIbHBIX TpeTH4HbIXx C—H
CBsI3eil O0BSICHSIETCS MOBBIICHHON MOISPU3YEMOCTBIO MOJIEKYIISIPHBIX KAPKacOB TUAMAHIOUIOB B AlTUKAITLHOM
HalpaBJICHUH B PaCTBOPE.

» OnextpodmibHoe 3amernenue (Bra, 100% HNOs, H>SOs), Tiae HabmrojaeTcss MHBEPCHs CENEKTUBHOCTEH 110
tpetnyabiM C—H monoxeHusM: 6poMHUpOBaHUE HAMPABICHO (DYHKITMOHAIN3UPYET MeIUAlIbHbIC TPeTHUHbIC C—
H nonoxeHuns: muaMoHIOUI0B M3-32 CTAOMITLHOCTH COOTBETCTBYIOIIMX KAPOOKATHOHOB, @ HUTPOKCHJIMPOBAHUE
— anuKaJIbHBIC U3-32 CTEPUICCKUX OTPAaHMUYCHUM.

» Oxucinenue (POTOXUMHIECKOE/IEKTPOXUMHIECKOE), A€ CEJICKTUBHOCTh OOYCIOBIIEHA CTPYKTYPOH KaTHOH-
PaJIMKAIIOB U JIeJOKaIM3ale 3apsya | CIIHA B alMKATBHBIX TIO3UIIUIX.

PaccMoTpeHbI MeXaHU3MBI peakIvii U (JaKTOPbI, BIUSIONINE Ha BBIXO]] M CEIIEKTUBHOCTD IMTOTYUCHUSI KITFOUEBBIX
npoaykToB. OO0OIIEHB! OMyOIIMKOBAHHEIC PE3YJIbTATHI UCCIICIOBAHUI TI0 CTPATETHH CHHTE3a MOHO3aMEIIEHHBIX

ITPOM3BOTHBIX TUAMOHIIOU]IOB.
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Abstract

This review systematizes modern methods for the selective functionalization of tertiary C—H bonds in lower

(adamantane, diamantane, triamantane) and higher (tetramantanes, pentamantane, hexamantane) diamondoids.

The selective functionalization of higher diamondoids remains a significant challenge due to the large number

of tertiary C—H bonds with similar reactivity. The focus of the review is on strategies for obtaining apical and

medial derivatives with control over regioselectivity. Three key approaches are analyzed:

» Radical reactions (halogenation with trihalomethanes, reactions with electrophilic radicals, photoacetylation
with diacetyl). The use of bulky trihalomethyl radicals, where selectivity is determined by steric factors,
allows not only for a high ratio of substitution products at tertiary to secondary carbon atoms (3°:2°) in the
range of 21-130, but also increases the yield of substitution products at hard-to-reach apical positions for
some diamondoids. Highly electrophilic radicals (the PINO radical and -NOs) also demonstrate significant
3°:2° selectivity and high yields of derivatives from tertiary C—H positions, due to the influence of polar
effects in the transition states. The photoacetylation reaction enables the synthesis of apical acetyl derivatives
for both lower and higher diamondoids with over 80% selectivity. The unique regioselectivity of photo-
acetylation reactions towards apical tertiary C—H bonds is explained by the increased polarizability of the
diamondoid molecular frameworks in the apical direction in solution.

» Electrophilic substitution (Brz, 100% HNO3, H,SO4), where an inversion of selectivity towards tertiary C—H
positions is observed: bromination selectively functionalizes medial tertiary C—H positions of diamondoids
due to the stability of the corresponding carbocations, while nitroxylation targets apical positions due to
steric constraints.

» Oxidation (photochemical/electrochemical), where selectivity is determined by the structure of the cation
radicals and the delocalization of charge and spin in apical positions.

The reaction mechanisms and factors influencing product yields are discussed. Published research findings on
the synthesis strategies for monosubstituted diamondoid derivatives are summarized.
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