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PaccmoTpena xumudeckasi peakiiys B3auMOJIEHCTBUS MOJIEKYJIbl CHHUIbHOU KucaoTel (HCN) ¢
METUIMANHOBBIM pagukanoM (CH). Peakius uHTepecHa Kak MOTEHIUAIBHO OJIMH U3 KJIIOUYEBBIX I11aroB
B 00pa30BaHMM OMOJIOIMYECKH BaXKHBIX MOJIEKYJ]. B uyacTHOcTH, B XOJ€ peakuuil ¢ [UaHUCTHIMU
MOJIEKYJJaMH BO3MOXHO IIOJIy4€HHE a30THCThIX OCHOBaHMM yuactByroummx B uenoukax JIHK. [1]
ABOTHCTBIE COCIMHEHHS, B3aMMOJCHCTBYIOUIHNE CO CBOOOJHBIM METHIIMAMHOBBIM PaIUKaIOM,
cojepkarcss B OosblIOM KoiuuyecTBe B aTMmocdepe cmyTtHuka CarypHa — TuTaHa, a Tak ke B
MEK3BE3/IHBIX MOJIEKYJIIPHBIX oOiakax. [2] Hamwume OonbpIIoro koimyecTBa a3ota B arMocdepe
Turana oOyciaBiaMBaeT BO3MOXKHOCTb MOSIBICHMSI LEJIOT0 KJIacCa OPraHWYECKUX COEIUHEHHH —
HUTPHIOB, GOpPMAITbHO sBIIsTIONIXCSt C-3aMeIIeHHBIMU POU3BOAHBIME CHHIWIIBHOM KucinoTel HCN [3].

Lenb nanHOM paboTH! pa3paboTKa MeEXaHU3Ma PeaKLUU MOJIEKYJIbl CHHUIbHOM kuciaoTel HCN ¢
MeTHIIUIMHOBBIM pajgukagoM CH. C moMoIipio KBaHTOBO-MEXaHUYECKUX PACYE€TOB BHICOKOI'O YPOBHS,
HO3BOJISIOIINX O00ECHeYUTh XMUMMYECKYI0O TOYHOCTb IIOJy4YaeMbIX OSHEPruil M B JaibHEHIIeM
KAHETHYECKYI0O TOYHOCTh KOHCTAaHT CKOPOCTEH, OBLIM HaiIeHBl ONTUMAIIbHBIE TEOMETPUHU IS
IPOMEXYTOUHBIX M MEPEeXOAHBIX COCTOSIHMH, PEareHTOB M IPOAYKTOB peakUH; KoJeOaTesbHbIe
4acTOThl M 3HA4Y€HHUs] OTHOCUTENIbHBIX JSHepruil. ['eoMeTpuu pas3iIWyHBIX COEIUHEHUN ObLIM
ONTUMHU3UPOBAHBl C HCHOJIb30BAaHWEM THOPUAHOrO MeToja (pyHKIMOHana mioTHocth WB97XD ¢
6a3ucHbpIM HabopoMm cc-pvtz B mporpamme Gaussian 09 [4]. i yTOUHEHHS MOTYyYEHHBIX METOJIO0M
wB97XD sHepruii 6bu1 npuMeHeH Meto] cBsizaHHbIX KinactepoB CCSD(T)-F12 ¢ xoppensunoHHO-
COIJIACOBaHHBIM 0a3ucHBIM HabopoMm cc-pVTZ-F12 B nporpammuom nakere MOLPRO 2010 [5].
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Puc. 1 — IToBepXHOCTh MOTEHIINAIHLHOM SHEPTHH PEAKIINH MOJIEKYJIBI CHHIIIBHOH KucIoTel HCN 1 MeTHIIHANHOBOTO
panukana CH

AHanu3 NoJy4YeHHOW MOBEPXHOCTH MOTEHIMAIBHON 3HEPTrUU MO3BOJIAET BhIOpaTh Hambolee
BEPOSTHBIC IyTH PpEaKIMH. DHEpreTuyecku OoJjiee BBHITOAHBIM OyIeT TEYEHHE PEaKIHUU MO IMyTH
w2-wll-w6 u w2-wl1-w0. [lonydeHHble B pe3ysbTaTe peakiMu IeMoYKka aToMoB W0 M KOJIbIEBast
CTPYKTYypa W6 MOT'YT B3aUMOJICHICTBOBATh C HOBBIMU PaUKaIaMH, 1 00pa30BBIBATh BCE O0JIee CIIOKHBIC

CTPYKTYPBHI.
Cnucok aurepatypsl
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The chemical interaction reaction of a hydrocyanic acid (HCN) molecule with a methylidine
radical (CH) is considered. It takes place at extremely low temperatures. Under such conditions, the
molecules interaction with the formation of aromatic compounds can lead biologically important
molecules formation. In particular, in the course of reactions with cyanide molecules, it is possible to
obtain nitrogenous bases participating in DNA chains. [ 1] Nitrogen compounds interacting with the free
methylidine radical are found in large quantities in the atmosphere of Saturn's moon Titan, as well as in
interstellar molecular clouds. [2] The presence of a large amount of nitrogen in the atmosphere of Titan
gives rise to the appearance of a whole class of organic compounds — nitriles, which are formally C-
substituted derivatives of hydrocyanic acid HCN. [3].
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