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AHHOTaNus
O030p mpeAcTaBiseT co0OH KOMIUIEKCHBIA aHaIN3 COBPEMEHHBIX HAMPABICHUH HCCIETOBAHUA M MPUMEHEHHUN
JTMaMOH/IOMJIOB — HACBIILIEHHBIX HAHOPA3MEPHBIX YTIIEBOIOPOOB € aIMA30II0JOOHON CTPYKTYpOH.

PaccmorpeHa mx KioueBasi pojib B KAueCTBE YHUKAJIbHBIX IC€OXMMHUYECKMX HHIMKATOPOB JJISI OLIEHKH
3peJIoCTH, MUTpali U Ouoaerpazanuu Hedreil. Tak, OTHOCHUTENBHOE COIEPKaHUE AUAMOHIOWIOB (HAIPUMED,
aJlaMaHTaHa, JMaMaHTaHa, TPHaMaHTaHa) ¥ COOTHOLICHNUE UX N30MEPOB MO3BOJISIIOT OLIEHUTH CTENIEHb TEPMHIECKOI
3penocTd HehTH. A TOBBIIIEHHOE MX COJIEpIKaHUE YKa3bIBaeT Ha TIIyOOKHH TEPMHYECKHH KPEeKHHT HeTH, 4To
TIOMOTaeT OMPEIETUTh UCTOPHIO €€ MpeoOdpa3oBaHusl B TUacTe. /IHaMOHIONIBI YCTOWYMBBI K MUKPOOHOMY Pasiio-
JKEHHIO, IO3TOMY UX HAJIM4ME B OMOJETpaIMpyeMbIX HETSIX TO3BOJISIET OLICHUTH CTENEHb Pa3pyLLeHNs IPYTUX, MEHee
CTaOMIBHBIX YITIEBOIOPOAOB. Y HUKAJIbHBIE IPO(UIIM THaMOHION/IOB IIOMOTAalOT COOTHOCUTh HE()TH U KOHJICHCATHI C
KOHKPETHBIMH MaTePUHCKUMH IOPOJIAMH, AAKe KOI/Ia TPAAULIMOHHBIE OHOMapKEPh! YXKe Pa3pyILIeHBI.

Oco00oe BHUMaHKE yIeNICHO JOCTIKEHHSIM B CO3JJaHAN caMoopraHu3yronmxcsi MoHocsioeB (COM) Ha ocHOBe
JIMaMOHJIOMIOB JJIsl HAHOTEXHOJIOTHMIA. byiaromapst HU3KOH 3HTPOIUITHON TUIATe IPYU CaMOCOOPKE JTMAMOHIOH/IBI U
UX pas3iM4HbIe NMPOHM3BOJHbIE 00pa3yloT Oojiee OXHOPOJIHBIC, IUIOTHBIE W CTAOMIIBHBIE MOHOCIOHW C MEHBIIUM
KOJIMYECTBOM JIeDEKTOB 10 CpaBHEHHUIO ¢ TMOKMMH ajkaHTuosnamu. Juamonpounansile COM OTKpBIBAIOT MyTh K
CO3/IaHHIO0 MOHOXPOMATUYECKUX HCTOYHUKOB JIEKTPOHOB C PEKOPHO HU3KON PabOTON BBIX0O/A M OTPULIATEIHEHBIM
CPOJICTBOM K AJIEKTPOHY /ISl SIEKTPOHHON MUKPOCKOIHH, BEICOKOIUTOTHBIX M CTAOMIIBHBIX MOJIEKYJISIPHBIX 3JIEKT-
POHHBIX YCTPOMCTB (HANIPUMED, MOJICKYJISIPHBIX BBIIPSIMHTETICH ) U CEHCOPOB, & TAKXKE, IIOMOTAIOT (PYHKIMOHAIT3H-
POBaTh MOBEPXHOCTH ISl YIPABJICHUS! UX XUMHYECKMMH U 3JIEKTPOHHBIMH CBOHCTBaMH B KaTallM3e¢ U HAHOTEX-
HOJIOTHSIX.

IToapoOHO omucaHo MPUMEHEHHE TUAMOHIOMIOB B KaTalli3e, I7ie OHU JOKA3aJIi CBOIO MCKIIIOUUTEIBHYIO
HIEHHOCTb, BBICTYTIAS! B POJIH JIMTAH/IOB, 00ECTICYMBAIOIINX OECTIPEIeZIEHTHYIO CTEPHUYECKYIO HarPy3Ky U CTaOMIIH-
3aIMIO 33 CYET CHIIBHBIX JIUCIIEPCHOHHBIX B3aMMOAEWCTBUI. VX MprMeHeHHne MPUBENO K CO3JaHUIO BBICOKOD(D-
(DEeKTHBHBIX KaTAIMTUUECKUX CHCTEM JUIS LIMPOKOTO Kpyra peakiui, BKiovas kpocc-coueranne, C—H-dyHkimo-
HaJIM3alUI0 ¥ ACHMMETPUYIHBIN CHHTE3.

JuamoHzoNAbl, U B MEPBYIO OYepelb aJaMaHTaH, MPOYHO BOLLIM B apceHal MEAMLMHCKOW XMMHH Kak
YHUBEPCATIbHBIE JHMOPHUIBHBIE KapKachl JUIsi MOAM(PHUKAIIMKA U CO3/IAHWSI HOBBIX JIEKAPCTBEHHBIX cpencTB. WX
NPUMEHEHHE BBIXOIUT JAJIEKO 33 PaMKU IPOCTOro «OycTepHOro» 3ddekra, oxBarbiBas Au3aiiH IENTUIOMHUME-
THKOB, IIPOTHBOOITYXOJIEBBIX aT€HTOB, THTHOMTOPOB ()ePMEHTOB U YHHKAIBHBIX OMOIOTHYecKHX 30H10B. Mccneno-
BaHUs BBICHIMX JUAMOHIOHMIOB M TeTEPOAMAMOHIOMIOB OTKPBHIBAIOT HOBBIE TOPHU3OHTHI JUI CO3AaHMs Ooree
3 QEKTUBHBIX U CENICKTUBHBIX TEPANCBTUUECKUX COCTUHEHUH.

B obOnmactu marepuanoBeneHus MPOAEMOHCTpUpOBaHa A(PGMEKTHBHOCT BKIIOYCHUS THAMOHIOHIIOB, B
YACTHOCTH JIMAMaHTaHa, B IOJIMMEPHI JUIA NPUIAHUS UM PEKOPAHBIX TEPMHUYECKUX, MEXAHUUYECKHX U ONTHYECKUX
XapaKTEPUCTHK.
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JlaHHas CTaThsl IEMOHCTPUPYET SBOIOLUIO TUAMOHIOHUIOB 13 00BEKTOB (PYHIAMEHTAIBHBIX UCCIICIOBAHUI
B KJIFOUEBbIE KOMIIOHEHTHI MEPEIOBBIX TEXHOJOTUYECKUX PEIIEHUN B HAHOIJIEKTPOHUKE, KaTalu3e, MEIULIUHE U
CO3[IaHUM HOBBIX MAaTepHaJIOB, OTMEYas, OJHAKO, YTO OCHOBHBIM OI'PaHUYEHUEM JUISl UX IIUPOKOrO IMPUMEHEHHUS
OCTAETCS UX BBICOKAsI CTOUMOCTb.
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Abstract
This review provides a comprehensive analysis of current research directions and applications of diamondoids —
saturated nanoscale hydrocarbons with a diamond-like structure.

Their key role as unique geochemical indicators for assessing the maturity, migration, and biodegradation of
oils is considered. For instance, the relative content of diamondoids (e.g., adamantane, diamantane, triamantane) and
the ratio of their isomers allow for estimating the degree of thermal maturity of oil. Their elevated concentration
indicates deep thermal cracking of oil, helping to determine its transformation history within the reservoir.
Diamondoids are resistant to microbial degradation; therefore, their presence in biodegraded oils allows for assessing
the extent of destruction of other, less stable hydrocarbons. Unique diamondoid profiles help correlate oils and
condensates with specific source rocks, even when traditional biomarkers are already destroyed.

Special attention is paid to advances in creating self-assembled monolayers (SAMSs) based on diamondoids for
nanotechnology. Due to the low entropic penalty during self-assembly, diamondoids and their various derivatives
form more uniform, dense, and stable monolayers with fewer defects compared to flexible alkanethiols. Diamondoid-
based SAMs pave the way for creating monochromatic electron sources with record-low work function and negative
electron affinity for electron microscopy, high-density and stable molecular electronic devices (e.g., molecular
rectifiers) and sensors, as well as for functionalizing surfaces to control their chemical and electronic properties in
catalysis and nanotechnology.

The application of diamondoids in catalysis is described in detail, where they have proven exceptionally
valuable, acting as ligands providing unprecedented steric bulk and stabilization through strong dispersion
interactions. Their use has led to the creation of highly efficient catalytic systems for a wide range of reactions,
including cross-coupling, C—H functionalization, and asymmetric synthesis.
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Diamondoids, primarily adamantane, have become firmly established in the arsenal of medicinal chemistry as
versatile lipophilic scaffolds for modifying and creating new pharmaceutical agents. Their application extends far
beyond a simple "booster" effect, encompassing the design of peptidomimetics, anticancer agents, enzyme inhibitors,
and unique biological probes. Research into higher diamondoids and heterodiamondoids opens new horizons for
creating more effective and selective therapeutic compounds.

In the field of materials science, the effectiveness of incorporating diamondoids, particularly diamantane, into
polymers to impart record thermal, mechanical, and optical properties is demonstrated.

This article demonstrates the evolution of diamondoids from objects of fundamental research into key
components of advanced technological solutions in nanoelectronics, catalysis, medicine, and the creation of new
materials, while noting, however, that their high cost remains the main limitation for their widespread application.

Contents
1. Natural occurrence of diamondoids and their use in geochemical research
2. Self-assembling monolayers and functional materials
3. Use of diamondoids in catalysis
4. Use of diamondoids in medicine
5. Use of diamondoids in polymers

© Bymaepoeckue coodouenus. 2025. T.84. Nell. E-mail: journal.bc@gmail.com 57




