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CBEPXZIAJIbHUY UHAYKITUOHHEIN DOOEKT AJIKUJIBHBIX TPYIIIT

IlpunaTo CcuMTaTh, YTO OCHOBHBIE 3aKOHOMEPHOCTH BIIFSHES 3JI€KTPOHHBIX
addekToB 3aMecTUTeNIe} HA TOBefeHME MOJEKYJ JABHO M XOPOLIO yCTaHOBJIEHHI. B
YaCTHOCTH CYUTAETCS, YTO MHAYKIMOHHBIN 3¢ deKT 3aMecTUTe ST PaCIPOCTPAHIETCS
BJIOJIb LIeTIM aTOMOB He Jajibllie, YeM Ha HECKOJbKO (KaK IIpaBmio, Ha 2-3) o-CBsa3ei
Mosekynsl [1-6]. HaraagHeiM IpuMepoM TOMYy — pe3KOe CHIDKEHHe KHCIOTHBIX
CBOICTB TaJIOT€HATKAHOBBIX KHUCJIOT IIO Mepe OTAAJeHHA rajoreHa OT YTJIepoza
KapOOKCHIBHON rpynmsl. Ha 5TOM OCHOBaHMM CUUTAeTCA BO3MOXKHBIM Ge3 0co60ro
yurep6a AJs TOYHOCTH IIpeHeOpexkeHHe TOH “HeGOIBLION” IONSPHOCTHIO, KOTOpas
MOpOXJAeTCs  3aMeCTUTeJIeM,  OTCTOSAIUM  OT  PEeaKI[MOHHOTO  IeHTpa
(byHuximonanxsHoOil rpymnmsl) gansire 2-3 ceaseit C-C. XoTd OTCYTCTByeT CIleHaIbHaA
OTOBOpPKAa, HO aHAJOTUYHOE OTpaHHYeHHe NaIbHOCTH AeCTBUA NPUIIKUCHIBAETCI U
QIKWJIBHBIM 3aMeCTUTEIIM MOJIEKYJI THIIA IaJIOT€HATKAHOB, aIKAaHOJIOB, aJKaHOBBIX
KHUCIOT ¥ T.4. [7-9]. VlHave roBops, ¥ B rOMOJIOTMYECKOM DALY aJIKMIBHBIX IPYILI
HACTyIaeT Ipefes, IIOCIe KOTOPOTO BJIUAHUE BHOBb BCTYIAIOWETO AaIKUIBHOTO
3aMeCTHTeIA He OTpaKaeTcsa Ha IIOBefeHUM MoJeKynsl. Hampumep, 06 3ToM roBOpUT
TOT (aKT, YTO IOYTU BO BCEX PYKOBOACTBAX II0 OPraHUYECKON XUMUU PSf, U3MEHEHS
MHAYKIUOHHBIX 3Q(eKTOB TPyII OTpaHHUYMUBAETCA BCETO JIUIIb TPEXYIIEPOIHOI
cucremoit atomos (Me<Et<i-Pr<tert-Bu) [1-9]. Ka3zanocs, Hu4ero He0GI9YHOTO B 3TOM
IOIYLIeHUH HeT, IIOCKOJIBKY TOMOJIOTH3ALMA — BCETO JIUINb 3aMeHa TeTepOaTOMHOTO
3aMeCTHUTeNs YIJIEBOJOPOAHOM IeMM MOJIEKYJIbl HA METUIbHYIO (QJIKUIBHYIO)
rpynmy. OpHaxko, paccMaTpuBas TaKWe [aHHbBIE JIUTEPAaTypsl B CBeTe HOBBIX
IIpeJiCTaBIeHUN O NPUPOAe ABIKYIIUX CHJI OopraHudeckux peaxuuii [10-15], mbr
OGHAPY>KUJIN, UTO TIPeJCTABIeHNEe O HUBEIUPOBAHUU 3P (PEKTOB IPYIII IPUBOAUT He
K YIpPOLIEHUIO, a K 3aIlyThIBAHUIO IpobaeMbl. COIIacHO 3TOI BepCHU, afeKBATHYIO
nHGOpPMALMIO O  IPUpOZe  ABIDKYIIUX  CHJI  PEAKUMH  [JaeT  TOJBKO
3JIEKTPOOTPUIATEIFHOCTh aTOMA; MHBIE CIIOCOOBI OIlEHKU TIOBeJE€HUI MOJEKYJIBI, He
YYUTHIBAOLIYE CPOACTBA ATOMOB, MOTYT IIPUBECTH (M YaCTO IPUBOAAT) K UCKAKEHUIO
peaIbHOM KapTUHBI PEaKI[MOHHOCIIOCOGHOCTH MOJIEKYIL.

INosTomy, ecnu ymacTcs HaWTH SKCIIepUMeHTATIbHbIE [OKA3aTeIbCTBA B IIOJIB3Y
KOPPEeKI[UY TPASUIMOHHbIX IIPEeICTaBIEHUI U B 9TOM BOIIPOCE, TO 3TO CO3LACT HOBBIE
IIPeANIOCHIIKY AJIS IIPeACKA3aHUsA [TOBeIEHNs MOJIEKYJI U IIAHUPOBAHUS CHHTE3OB.
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OTMeTHM LI, YTO HA OCHOBAHWM JINTEPATyPHBIX JAHHBIX CIeJaTh OJHO3HAYHBIN
BBIBOJ, O HAJIWYHUM HJIM OTCYTCTBUM OTPaHWYEHHUS JAIBHOCTH BIUAHUI 3(deKToB
QIKWIBHBIX IPYIII HEBO3MOXHO; IIO OJHUM JAHHBIM TaKOe OrpaHUYeHHe UMeeTcs, a
IO APYTUM — HeT.

ITo Hamemy MHeHMIO, HAM YJaJIOCh BHECTH HEKOTOPYIO SICHOCTD B 3Ty IIPOGIEMy.
Takue maHHBIE yZAlIOCh OOHAPYXKHUTh IIPH AMUHOMETHJIMPOBAHHH aJIKAHOJOB IIO
ManHuxy (cxeMma ) [16]. PesypTaTsl peakuuy OKa3aauCch HHTPUTYIOLWI M.

Cxema
5-30%
Me(CH2)mCH,OH ———"—> CH3(CH2)mCH;OCH,N(CzHs),
1 HNEt, 3
+ m<n
— -700
CH3(CHa)n CHZ0H + CHp=0 L 9570% _ Me (CH2)aCHROCH N(CHs):
2 4

BeLACHMIOCH, YTO IpPHU B3aUMOJEIHCTBMU cMecH GOpManbIeruza MU Iap
IIpefiebHBIX criupToB 1 u 2 (sTaHONIa M GyTaHOA, STAHOJIA U OKTaHO/a, OyTaHOIA U
OKTaHOJIA, 3TAaHOJNA M [eKaHOJa) C IUSTIJIIAMUHOM Bcerfa C Goyiee BBICOKUMU
Berxogamu (mopszka 70-80%) u cenextuBHOcThIO (3:4=30:70 mo 5:95 u Goiee)
o6pasyeTcs nMeHHO aMmuHO3GuMp 4 cnupTa 2, nMeromero 6ousiree yucio cBaseit C-H.

V3 »oTux [JaHHBIX CJenyeT, 4UTO HaOIIOJaeMOe BIUAHUE aIKUIBHBIX
3aMeCTUTeJIe CO CTONb OOJNBIINX PACCTOSHHII He MOXeT OBITh IIPUIIHCAHO
IIPOCTPaHCTBEHHOMY 3aTPyAHEHUIO IIOAXOAY peareHTa II0 IIPOCTOii mpuunHe: adpdexT
pacTeT mapajlebHO YBEeIHYEHHUIO IPOCTPAHCTBEHHBIX 3aTPyJHEHWH IIOLXOZY
pearenra. I[losToMy Hazmo moiaraTe, 4TO OH (3TOT 3ddeKT) 06yCIOBIEH HMEHHO
Imepegadeil TOi IMOIAPHOCTH, KOTOpas MHAYLHUPYETCsS aTOMaMK BOZOPOJA Ha aToOMax
yriaeposa aaKuiabHOTO 3aMecturens. CieZoBaTeNbHO, BOIPEKU OOLIETIPUHATOMY
muenwuio [1-9], monsprocts cBa3u C-H me nactonsko mana (0,35 egunui mOHHOTO
Xapakrepa), 4ToObl MOXXHO OBLIO OBl €0 mpeHeGpeus Aaxe mociae 8-10 mpocTsix
ceaseit C-C; Ha caMoM fiefle, OHA [JOCTATOYHO BEJIMKA IJIA TOTO, YTOOBI OTPAsUThCSA Ha
XeMOCEJIEKTUBHOCTH (PYHKUMOHAJIBPHOM TPYIIBl IOMOJOTHYECKOTO PALa MOJIEKYJI
ZiaXke CO CTOJIb GOJIBIINX PACCTOAHUI.

DKcIleprMeHTaIbHasA JacTh

Cwmecs 1o 0,1 amozg xaxporo us cuupros u 3,0 r (0,1 mo.z9) mapabopmansaernia
HarpeBaloT c o6paTHbIM xomommubHuKOM (70-90°C) mo moIHOTO pacTBOpeHHI
aNIbIeruza, peakKIMOHHYI0 MacCy OXJIaXZaoT A0 25-30°C U HeCKOJIBKUMU IOPLUUIMHU
K Heli npunusaioT 7,3 r (oxono 10 mz) gustunamuna. CMech peareHTOB OCTAaBIIAIOT
CTOATH IIPM KOMHATHOM TeMIlepaType Ha HOUb, Ha CJIeAYIOMUI eHb HAarPeBaloT IIPU
80-120°C B TeueHue 1-2 g, OTFOHAIOT He BCTYIUBIIME B PEAKIUIO CIUPTHI U
PasTOHKOHM BBIZENAIOT NPOAYKTHL peakumu. OO6mumit BbIxon amuHOB 75-85 %.
CooTHolIeHUA TIOCTEJHUX OIpeflesNeHbl PasTOHKOM aMuHO3dupoB 3 u 4.
CoorHomeHnue BeIxozoB 3¢upoB 3 u 4 Ana mapst cnuproB Et-OH+Bu-OH cocrasger
30:70, Bu-OH+CsH17-OH — 10:90, EtOH+CsH17-OH — 5:95 u moxozut mouru 0 HyIL
mpu B3aumogeiictBun EtOH+CioH2-OH. Amamoruussie pesysbTaThl HaGIIOAAIOTCS
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IIpY CMeIleHWY KOMIIOHEHTOB PeaKIUM W BBIIEP>KMBAHHUY PEaKIMOHHOHM CMecH Ipu
KOMHATHOM Temmepatype (3-4 Z17) 6e3 KaKOro-1160 JOMOIHUTETHHOTO HaTPEeBAHUA.
A cpaBHeHHI (GU3UKO-XUMHYECKUX XapaKTePUCTHUK aMHHO3pupel 3 u 4
CHHTEe3HMpOBAaHBL 10 M3BeCTHOH cxeMe [17]. VX upeHTHYHOCTH AOKazaHAa AAaHHBIMU
¢usuko-xumMmudeckux xapakrepuctuk u IIMP crextpos.
ITpuuuHa 06HAPYKEHHOM 3aKOHOMEPHOCTH BBLACHIETCA.

ULYPL URGCP PLINRUSPNL EDBUSE QEL2E0UZUL ULNTESNRE3NRL
U. Z. ¢64Nrasuy, U. U. UNULBLEUL, U. 2. 16S/NUSUL b U.6. FUPN3UL

Zudwduyt hwudpinhwinip fwtwgnid guws wuwnljkpugnidubph wilhy
hudptph hunnijghnt EEYnubpp winpunwunund Eu $niuyghnbwy jaupkph
hwnlnipmitutph ypuw (U hwjunwlp) ny wykh dbé hhnwynpnipjub Jpu,
pwb Uh pwbh (npybu Yuint 2-3) wwpq Juwbpb b Uy gundwunny
punpmidws E o Qupdk), pt wdlh JES hEnwynipmitiubph Jpu quinng
nbnulwhstbph wqnbignipmitubpp jupbh B wbwnbul) hpkug stshunipjui
wuwwndwnny:

Unyt hunnppdwt dke puuguhwjnyt) tu thnpdtwljubh wmuywugnygubp, npnup
gnyg L mwhu, np gpujuinipjut wyn yunkpugnidubpp jud hpunbu sk,
jud Yuphp nibubkb ulqpmiipughtt hpwbwydwi: Uywgnygubpp qunudb] B
niunidbwuhplny wiwin|ukph dpguljgujhtt wdhundbkphjugnidp Uwuhjuh
ntwlghwyny: Mwpqby & np wyn gupuguynud $npdwinthhnh, nhtphjudhuh b
uyhpunttph nbwlghwt hwbghgunid k ghpuquiguuytu Uwuthjuh wyt hhuph
gnyugdwiip, nph uyhpuuyhtt phlnpt nith wykjh owwn b ny ph phy wshuwsuh
wwnndubkp: Uwnnpl phpynn  uwyhpunibph gqonuyqbpp b tpwbghg uwnwgyng
wlhbubph pwntninubph hwpwpbpnipmniuubpp (nku vnnpl) gnyg ki wwghuy,
nn wilh) pudpbph Eyunpntughtt Epbnljubpp winpununind & uyhpunwgh
fwiph  qupph  {pw  wbqud 10 (gmgk b uwk) wwpq Yuuughb
htnwnpnipiniihg: Ujuybu, Epwbni-pninwbng, pnitnung-ojunwin), tpwuni-
ojtnwin] b Epwln-pijwun] uwhpuuwghtt qonuyqbph hwdwp Jhpnhhojuy
wnwybnipniip hwdwywunwupwind £ hknbju; pduyhtt wpdbpubpht
30:70, 10:90, 5:95 1 ~0:100: Uju wnjwjubkpp Yupnn thu ykpugpdt] nupuswuljut
EStluntbiph, bpk dhwyit w&bht hwlwpwl mnnmpjudp: Zknbhwybu” thun]ws
EdEYup Jupnn E niuktwg dhdhwyt HEYunpntught Swugnid:

THE SUPER LONG-RANGE ALKYL GROUP INDUCTION EFFECT

A.A.GEVORKYAN, A.S. ARAKELYAN, K. A. PETROSYAN and A. T. GAPOYAN

It is believed that the regularities of the substituent induction effect reflection on the
functional group behavior is well known. In particular it is assumed that the induction
effect influence aptitude is not longer than several (commonly 2-3) simple bonds. The
spectacular example on the subject is the acidity lessening in the going from apha-
chlorobutyric acids to the omega chlorinated ones. On this reason it is believed that the
alkyl group reflection on the functional group in the distances more than 3-4 bonds may
be ignored due to its very negligible value. In other words in the akyl group the
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threshold exists, after which its effect may be ignored amost completely. In all
probability on this reason in organic chemistry textbooks and manuals the range of the
induction effect alteration is limited mainly by three carbon atom systems: Me<Et<i-
Pr<tert-Bu.

However the problem examination in the light of the recent view on the chemical
reaction driving forces brings us to the conclusion, according to which the well
recognized version on the subject may disorientate investigator rather serve as the
guidance for predictions. This point of view is conditioned by the fact that more
important information on the chemical reaction driving forces may be revealed by the
molecules chemical reactivity, rather than by physical method data comparisons, as it
was done up today.

The proper evidences on the validity of this view we could revea in the Mannich
aminomethylation reaction of a range of akanols. It was shown that in reaction of the
reactant mixture consisting of equimolar amounts of paraformaldehyde and diethylamine
and each of two alkanols, the intriguing data are observed. Mainly the higher but not the
lover alcohol is consumed into reaction. Correspondingly the mixture of Mannich bases
(alkoxymethyl-diethylamines) are detected mainly (95-70%) consisting of higher boiling
amines. This relation was observed in the case of the following couples of alkanols (in
the parenthesis the proportion of corresponding Mannich bases are given): ethanol-
butanol (30:70), butanol-oktanol (10:90), ethanol-octanol (5:95), ethanol-decanol
(~0:100). The similar proportions of amines are observed in the reaction mixture
refluxing, aswell asif it stands at room temperature during several days.

Therefore one can come to the conclusion, that contrary to the well recognized
literature point of view alkyl group induction (electronic) effect is reflected on the
hydroxy! group reactivity even from the 10 (may be over) single bond distances.
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