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Summary 

The probabilities W , of the "- -meson 
capture by the fragments of ZJI nZ k H~ mole
cules of-different classes with hydr6geneous 
substituent group are measured;; Technique. 
of W determination is based on the use of 
ordinary and selectively deuterated compo
unds. It is found that· the coefficints a 8 _z 
in the frame and functional groups differ 
strongly due to the mutual influence of 
fragments. In .the row of CH3X and C6 H5X sl.lh
stitution derivates the correlati6n treat
ment ofa~~~ ·and a~~s is-performed with . 
the help of the Hammet-Taft type equations. 
The presence of the linear correlations 
with the induction a

1 
-constants of substi-

tutes and their absence when comparing the 
a H-C coefficients with other· sets of a -con
stants proves the dominant role of .the in
duction effect. 
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Panee npn nepexo~e OT. yrneao~opo~oa anu!lJaTnlfecKoro 
II apoMaTnlfecKoro pn~oa K ux ranon,UHbiM u nu'TponpouJ-_ ·• 
.!30~HbiM Hafimo~aiTOCb yMeHb.llieHUe IJCP,OHTHOCTU 3axaaTa 
rr--Me3oHoa ao~opo~oM C-It canJeii z7. 3To yMeHbmenue 
o6yCITOBITeHO OTPIIUaTeJibHbiM UH~YKUHOHHbiM :i!lJ!lJeiCTOM, npii
aO.IJ:HIUHM K CMemeHHID o6JiaKa aa!JeHTHbiX 3ITeKTpOHOa OT 
ao.iiopo~a: K yrnepo~y aHyTpu caH3H C- H no.ri ~eiicTaneM 
6onee 3neKTpooTpuuaTenbHbiX 3a-MeCTHTeneii: · O~Iia~o . :B 

·3THX OllbiTax JaMecTnTenu He co~ep:»mnu ao~opo~a u, ·cne
~oaaTenhHo, nx o6.oramellue 3ITCKTpoHaMu He Morno 3Kcne
puM:eHTanhHo Ha6mo~aTbCH uamiiM- M:eTo~oM. 

B HacTo»meii pa6oTe npe~npiiH»Ta no_nbiTKa II3Me'peHun, 
aepoHTHOCTCH 3axnaTa rr- -Me30HOa ao~opo~OM lPYHKUHO
HaJibHbiX If OCTOaHbiX rpynn a anii!lJaTH'IeCKIIX II ap6MaTH-
4eCKIIX cnupTax, aMnnax, 3lPllpax, Kncnol-a:f,. KeTouax II 

· ~pyrnx aemecT~ax c ucnonb3oaaHneM: o6l.I'IIihiX : z~ Hn Zk. a; 
II qacTH'IHO ~eiiTepnpoaamihlx coe~IIHeHnii •zjfnzi Dn·~. Ta

.J(aH M'eTO~IIKa II3MepeHHH OCHOaaHa Ha·.no~aaneHIIII a_' 10/3 -1-~ . . . 3 
10 5 

pa3 ~nH ~eiiTepnH/2,3 III ,npyriix 6onee cno»<HLIX H~ep 
xapaKTepuoii ~JIH nerKoro H30Tona ,-ao~opo~a peaKunu Jhe-:.:; 
pe3apH~KH rr--Me30HOa: 

- ( 0 0 2. 
1T + P -+ 1T + n; 1T -+ y. 

Bhi6op a Kalfe CTae JaMe CTHTeneii. ao~opo~/ ~e·ii~-epiiii/ co
~ep?f<amux cPYHKUHOHa~bHbiX . rpynn no3aonHeT npocne~IIT·b~ 
~~- pacn,J>e~~ne_HIICM ~e30H<?.!!_, a, cne~oaa'ienh~o,.-n nnoT-:. 
HOCThiQ .. aaneHJ:HhiX 3ITeKTpouoa_. caH3E!H /1- Z.o~noapeMeHHO 
II a· oc-ioalihlx, H: a !lJyn:KulfonarrbnLix rpyn.nax; · · · · · 

·· · PeaKT,IIahi, _ ucnonh3 oaaHuhie ·a 3Kcn,epnMeHTe, _IIMenii 
KBa.nu!lJnKa~IIIO ·' ''XlJ" . II~II '•q.n__A '', co~ep»<~mu~ ~eiiTepnH, 

.... ' ~ ' . 

. 3· 

~:-· 
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B !}JyHKUHOHaJibHbiX rpynnax KOHTpOJIHpOBaJIOCb C TOqHOCTbiO 

.no 0,10/o MeTo.riaMH Macc-cneKTpoMeTpHH Ii 11K-cneKTpo

cKonHH H cocTaammo o6hrqno 92-990/o npH npai<THqecKH 

nOJIHOM OTCYTCTBHH ,neiiTepHH B OCTOBHOH rpynne. 

3KCnepHMeHT BblllOJIHeH Ha nyqKe TT- ·Me30HOB CHHXpO· 

UHKJIOTpoHa JUIII 011RI1. CxeMa ycTaHOBKH H MeTO.U:HKa 

H3MepeHHH orrHcaHbi panee I 4. Ha onhiTe H3MepHJIHCh Be

pOHTHOCTH 3aXBaTa nHOHOB. BO.U:OPO.U:OM B 06bJqHOM coe,nHHe

HHH H qacTHqno .neii:TepHpoBaHHOM. ITo pa3HOCTH J!}J!}JeKTOB 

OT JTHX MHIIIeHeii Haxo,nHnacb BepoHTHOCTh 3axBaTa ao.no

po,noM !}JyHKUHOHaJibHOH rpynnhi. 113 3THX aepOHTHOCTeii: 

C noMOIUhiO !}JopMyJihl IS/ 

rrrz H· z'k H,' w m n n 

-2 -2 
a

8
_,z n Z +a

11
_

2
, iL'(Z') 

n+ml+n'+ kZ'· /1/ 

BhlqHCJIHJIHCb KOJ!}J!}JHUHeHThl a H _ z H a li-Z' .. !}JparMeHTOB 

zm Hn H z fcH~ /Ta6JIHUa 1/. . 
113 Ta6JIHUhl 1 BHJJ;HO, qTO onpe,nenHeMbie H3 OnhiTa 

KOJ!}J!}JHUHeHTbl a lf-O' a li-N , a H-C COOTBeTCTBYIOIUHX CBHJeii: 

B !}JyHKUHOHaJihHhiX H OCTOBHbiX rpyrriiaX B 1,5 - 3,5 pa3a 

OTJIHqaJOTCH B T.y HJIH ,npyryiO CTOpOHhl OT 3HaqeHHH a , 
BhlqHCJieHHhlX no BepOHTHOCTHM 3aXBaTa rr-·Me30HOB BO· 

• · H . r. H 11 ,51 
.nopo.z:t:OM B rH,npH,nax. H 2 0 'N 2 H 4 ' en 2n+ 2 'u 6 6 • IlpH 

. 3TOM B anmpaTHqeCKHX H apoMaTHqeCKHX CnHpTaX H aMHHaX 

HMeeT MecTo 3HaqHTenhiroe yaenHqeHHe. KOJ!}J!}JHUHeHTOB 

a8 _ 0 H . a H-N no cpaBHeHHIO C a JJ;JIH BOJJ;bl H rH,npa3HHa. 

CJie,nyeT OTMeTHTb, ·qTo yBeJIHqeHHe 3aXBaTa nHOHOB BO

.z:t:OpO.z:t:OM !}JyHKUHOHaJihHhiX rpyrrn COnpoBO)KJJ;aeTCH yMeHh· 

IIIeHHeM BepOHTHOCTH 3aXBaTa nHOHOB BO.IJ:OPO.U:OM OCTOB· 

Hhrx rpynn. 

)];nH KOJIHqecTBeHHOH xapaKTepHCTHKH JJieKT.pOHHbiX J!}J· 

!}JeKTOB, ··o6Hapy)KHBae·MhiX c no:MoiUhiO Me3oXHMHqecKoro 

MeTo.na~ 6bma npoae.nena KoppenHUHOHHax o6pa6oTKa ,naHHhix· 

no KoJ!}J!}JHUHeHTaM a 8 -c MeTHJihHhiX H !}JeHHJihHhiX rpynn 

/Ta6Ji:nua 2/ C nOMOIUhlO COOTHOIIIeHHH'THna raMMeTa·Ta!}J

Ta. IlpH 3TOM HCnOJih30BaJIHCb KOJ!}J!}JHUHeHThl a H-C KaK 

JJ;JIH H3MepeHiihiX B HaCTOHIUeH pa60Te COeJJ;HHeHHH /TaO.JI • . 1 
u·3/, TaK H ,naHHhle pa6oTi.r /1/; HanHqHe nHH~ii:Hoii 3alm-
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CHMOCTH /pHc. 1 H 2/ KOJ!}J!}!HiJ;HeHTaMH aH-C ·.H HH.U:YKUHon

HhiMH .. a 1 :: nocTOHHHh£MH. B. px.na£ 3a:MerueHHhrx MeTanoB H 

6eH3cmoa !CH 3 X H C~H 5 X /: · ' . . . 

a CH 3 = [ 1,93 ± 0,03]- [ 2,26 ± 0,07] • a
1 

, /2/ 
H-C 

a C(;Hs= [0,83 ± 0,03]-[0,68 ± 0,09]-a 
H-C · . I 

/3i·. 

H ee oTcyTCTBHe npH Hcncmh30BanHH na6opoB a -nocTOHH;. 

llhiX, yqHTbiBaiOIUHX pe30HaHCHOe BJIHHHHe 3aMeCTHTeJieH 

X CBH.z:t:eTeJihCTByeT o ,noMHHHPYIOIUeii ponH HH.U:YKUHOHHoro 
' , ' , ·. r 

BJIHHHHH B no,naBneHHH BepOHTHOCTH H.z:t:epHOrO 3aXBaTa 

nHOHOB BO.z:t:OpOJJ;OM B MOJieKyJiaX. 

KaK BHJJ;HO H3 pHC. 1, OT KOppeJIHUHOHHOH npHMOH pe3KO 

OTKJIOHHeTCH TQqKa; OTBeqaJOIUaH TeTpaMeTHJiaMMOiiHHHO· 

.z:t:HJJ;Y. AHanorHqHaH aHoMa.J]HH Ha6niO,naeTcH H a noae,neHHH 

HeKOTOphiX CTieKTpOCKOnuqe,CKIIX xapaKTepUCTIIK Ha3BaHHOrO 

CHJ 
aH-C 

.. 1,60 

1,20 

0,80 .>: 

0,,0 

16? 
. 13.' 

~. 
14 15 

CH3X. 

. :,,,,,27_ 
:...-~. 

o~~------L-----~~~~~~----------~--
0 0,20 . O,QJ .. 0,60 . C$J 1,0061 

' 

~' ~_. .. 

Puc •. , 1. Koppenxuux. KoJ!}J!}JuuuenToB _ a ~1~3 c ·. Me.TIIJihHhiX 
rpynii C IIH.U:YKUIIO!IHhiMII nOCTOHHHbiMH a I . B 3aMeiUeHHbiX. 
MeTaHax. /HyMepauux ToqeK no Ta6n. 2/. 
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u,npyrn-} "oyeBLix" coe.nnnen.nii Tnna [CH 3 ] 4 M+x-19(Co
rnac~o 9• 

10 
, Bep~.SITnoe o6'b.Sicnenne anoMannn cocT~HT 

B KOMnencaunw nono:>KnTenLnoro 3ap.SI,na uenTpanLnoro + . . 
aToMa M . 3ap.SI,noM BneumecdJepnoro annona X7Bcne,ncTBHe 
qero nn,nyKunoHHLiii. 3dJdleKT N+(CH 3} 3 -rpynnLI yMeHLllla
eTc.SI .no 3naqenn.SI, noqTn coBna.naroruero c TaKOBLIM ,nn.SI 
"neiiTpanLnoro'' (CH

3
)

2
N ·3aMecTnTen.SI. 11pnqnHbl BLma.na

HH.SI H3 ycTaHOBneHHhiX 3aBHCHMOCTeH /2/ H /3/ ToqeK 
N'2N'213-15 He . .SICHhl. Ho cy,n.SI no TOMy, . qTo TOqKa N'215 H 
"HOpManhHble" TOqKH OXBaTLIBaiOTC.SI e,nHHOH 3aBIICIIMOCThlO 

CH3 C 6 H5 · · • 
[a · -a ·c ]= [ 1,02 ± 0,06]-[1,81 ±0,1S].a-1 , /4/ 

H- C H- · . 

IICnOnh3YIOmeii B KaqecTBe nepeMeHHOH pa3HOCTh -K03dJdJII· 
UIIeHTOB a_ H- c ,nn.!l CH 3 II c6 H 5 -rpynn, MO:>KHO npe,nnono
:>KIITh, qTo na6nro,naeMhle OTKnOHeHII.!I He CB.!I3aHbl C IIH,nyK
UIIOHHhiMII B3aiiMO,neHCTBII.!IMII. 

B npiiBe,neHHhiX Bblllle ,naHHhiX ne yqiiTLmanocL BniiHHHe 
.1I30Tonnoro 3dldJeK~a. KaK BII,nno II3 Ta6niiUhl 4, r.ne npii- ' 
se,nenhl sepoHTHOCTII 3axsaTa ,nn.11 ,neiiTepo3aMemennoro 
MeTIInosoro cnnpTa n qacTnqno .neiiTepiipoBaHHLIX 6en3o
nos, seniiqiina 3Toro 3dJdJeKTa ne npeBbllllaeT. 15- 30o/o Ii ne 
MO:>KeT cymecTBeHHO IICKa31ITh nonyqeHHhie pe3ynLTaTbl. 

Cne,nyeT orosopiiTL, q1-o ycTanosnennoe B nacTOHIUeii 
pa6oTe npeo6na,naHIIe IIHAYKUHOHHOrO 3dJdJeKTa B MeXaHII3Me 

'3ileKTpOHHhiX Bnii.!IHIIH Ha JiepO.!ITHOCTh 3aXBaTa ir --Me30HOB 
.!l,npaMII Bo,nopo,na. CH3 H c6 H 5 -rpynn MO:>KeT. He IIMeTb 
Me eTa ,nn.11 3aXBaTa Bo,nopo,noM OH II NH 2 -rpynn. )':(eiicn~n
TenLHO, na6nro.naeMoe B aniiniine II dJenone OTHOCIITenLnoe 
yMeHLllleHIIe K03dJdJHUIIeHTOB a H-N ~ a H-O no c_paBHeHIIIO C 
MeTIIaMHHOM II MeTaHOnOM. MO:>KeT 6biTh CB.!I3aHO C HeKO· 
TopLIM BKna,noM pe3onancnoro 3dJdJeKTa, BLI3Bannoro cMe
meniieM p - 3neKTponoB no Mexann3MY p 11- conpH:>KeHII.!I c 
KOnhUOM. B COOTBeTCTBIIII C TeM, qTQ 3neKTpOHOa~uen
TOpHbie 3aMeCTIITenn cnoco6nLI niilllh K cna6oMy pe3onanc- _ 
HOMY B3aiiMO,neHCTBIIIO C apoMaTIIqecKHM KOnhUpM, OTCyT· 
CTByeT 3aMeTHOe II3MeHeHIIe K03dJdJIIUHeHTa ·a· CH_3 COB aue-
TodJenone no cpaBnenniO c aueTOHOM. H- c 

'B 3aKnroqe:Hne 3aMeTIIM, qn) .H3Mepennhlii .na npnMe
pax nap ·coe,niinennii CH 3 COO~ · n CH 31COOH , CH 

3
COOCD3 _I! 

6 
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CH3 COOCH3 Ko3dldJnuneHT a ~"J.{00 := 0,51±0,05 B npe,nenax 
OlliH60K II3MepeHHH COBna,naeT CO Cpe,nHHM 3HaqeniieM, 
KoTopoe MO:>Kno BLiqncmiTL no ,naHHhiM /11/. 11ocne,nnee · 
o6CTO.!ITenhCTBO no,nTBep:>K,naeT BhiiJO,n /1 2/ o6 OTCYTCTBIIH 
3dJdJeKTa To:>K,necTBeHHLIX _rpynn /u/ B ,niiaueianl.x Me-· 
TannoB. 

ac,u, 

H;~H'· C6HsX 

01$0 y2o 
0,,0 

Q2o 15+ .... 

0 o · 0.10 0,20 aJO o.'o aso 0.60 : 61 

Pnc. 2. KoppenHUH.!I Ko3tlidJnuiieHTOB a ~6_8tf dJeniini.ni.rx 
rpynn C HHAYKUHOHHhiMH nOCTO.!IHHhiMH a1 B 3aMeiUeHHhiX 
6en3onax. /HyMepaun.SI Toqf!K no Ta6n. 2/.· 

e. 1· 



..; · Jlumepamypa 

BuAbZe/lbMoea, II.3uMpom, B.H.IlempyxuH, B.E.PucuH, 
JI.M.CMujmoea,B.M.Cyeopoe,H.A.JQm/laHooe. IlpenpullT:z 
OH.HH, P1-6854, ,l{y6Ha, 1972. .: . 
W. Chinowsky, J.Steinberger. Phys.Rev.; 95, 1561 (1951). · 

. V.I.Petrukhin, 'Yu.D.Prokoshkin. Nuci.Phys., '54, 414 (1964). 
B.H.IIe.mpyxuH, IO.,l{.IlpoKomKuH, A.H.c!Ju/lunnoe: .H<J>, 
5, 327 /19671~ / 
B.H.IlempyxuH. Tpyobz IY MeJK:oyuapoouoii KoH(fiepeHlJUU 
no fPU3UKe Gb!COI<UX :mepzui'i u cmpyKmype JIOpa. ,l{y6Ha, 
cellT[l. 1971.H3o. OHJ/H, ,1{1-6349, ,l{y6ua, 1972. 
c. c.repwmeiill, B.H.Ilempyxuu, JI.H.IloHOMapee, 
IO.,l{.IlpoKomKuH. Yc!JH, 97, 3 /1969/; JI.H.IloHoMapee, 
.Hc!J, 2, 223 /1965/; .H<J>, 6, 388 /1967/. 
IO.A.)J(oauoe, B.H.MuHKUH. Koppe/lJilJUOHHb!ii · aHa/lU3 
e opzauu1.1ecKoii xuMuu. H30. PocmoecKozo yuueepcu.: 
mema, 1966. 
K.,l{.Pu1.1e; Y.c!J. C30JK:ep. B c6. "CoepeMeHHbZe npo6Ae
Mb! fPU3U'leCI<OU opzaHU'leCI<OU XUMUU". H30. "Mup", 
M., cmp. 498, 1967. . . 
Cnpaeo'IHUI< xuMuKa, m. 3, cmp: 958. H30. "XuMUJI", 
M., 1964. . ··. . . 
A.1(.3at~enuua, H.c!J. TynulJbZH, A.B.Kupoea, A~H.EeAJI
woea. PeaKZJUOHHaJI cnoco6Hocmb opzauu'leCKUX coe
OUHeuuii, 8, 787/1971/. 
C.$_.chimenz. Angew.Chem. lnteni.Ed., 7, 544 (1968); 
G.Frankal. J;Chem.Phys., 39, 16/4 (1963); 
G.Aksens, J.Songstad. Acta Chem.Scand., 18, 655 (1968). 
3.B.KpyMmmeiitt,. B.H.IlempyxuH, · JI.H.Ifo1toMapee, 
IO.,l{.IlpOI<OIUI<U1l. )J(3Tc!J, 55, 1640 /1968/. 
3.B.KpyMmmeiiu, B.H.Ilempy;xuu; ·B.E.PucuH, 
JI.M.CMupuoea, B.M. Cyeopoe, H.A.IOm/laHooe. 
OH.HH, P1-.6853,.,f{y6Ha, 1972. 

.. t 

PyKonu~b nocmynu/la 6 U30ameAbCI<Uu omoe/1 
25 u10/IJI 1973 2ooa. 

.~ 

1•· 

t:ocr,;me-
n11e 

CH30JI 
cr~o.n 

CzH50H 
t:zHsC!l 

c3~oH 
a,u?Oq) 
CH:f'ni 
CH3/Vq>a 

c6rr5oH 
c6Hso;:r. 
c6H511H2 
C5H5NAz 

c6H5CH3 
CsHsC.ll3 

Ccl!50CH3 
c6H5oc~ 

c6H5COClls 

c6H5COC.l(3 

CH3COOH 

C!I3C00;I: 

Cll:lCOOCE3 
CH3COCC,I;3 

T:o6mup I 

w:mcn ~rHK!U! a/f..z :;y!!Kn;!ol!allli- 0CTOI '0 It OC'f:JiliiOii 
HOJlliH • HOI-l rrnnnu · Hf;.fl H-Z rPlflllll 
pynna 3Kcnepi!M, .l(JIJI npo- rpyn :3J(cnep:m ]!JIJI n poe-

• 103 .X CTOrO na Toro rll.~t-

ri!J4!lii.Qa R pr:.u,a 

8,35±0,30 0!! 2,'58±0,·18 1,12±0,20 
6,II±0,30 C}L.:l 1,32±0,06 2,05±0,04 

g,90j;0,30 OH 3,88±0,63 1,12±0,30 
?,55±0,~4 CzHs 1,44±0,04 2,05±0,04 

., 
9,61±0,32 OH 2,50j;1,20 1,12±0,20 

~8UO,Cf.5 . C3H7 1,47±0,08 2,05±0,04 

13,20j;0,3G NII2 3,II±0,22 1,30j;0,15 
f,34:t;O,O? 6.20±0,31{ 

cr13 2,05±0,01 

1,85±0,p OH a,98±0o65 1,12±0,2 
CGH5 

0,56±0,05 0,98j;0,08. 

3,&S±0,15 t/'.!2 2,18±0,29 1,30j;0,15 0.98±0.08 
1,88±0,1? CsH5 O,SC±0,06 

5,35±0,20 CH3 1,5G±0,2I 0.95±0,08 
2,75±0,23 ~.os ± o,M c6rr5 0,:"~9±0,!0 

3,34±0,17 OCH3 1,10±0,17 0,'18±C.•;£ 

I,?G±O,l7 2,05±'),01 C~!ic-: Q,7-1±0,C7 
- OJ 

2,7?±0,16 cOCH3 1,09±0,!5 0,9Cj;J,08 

1,35±0,12 2,05±0,01 CsH5 0,62±0,0':5 

1,92±v,II coon 1,23±0,3? 1,12±0,20 2,05±0,0·1 

1~32±0,11 CH3 O,tii±0,05 

-i,OOj;0,17 CO'X:l!;: 1,40,t0,09 :!,C'!J±0,0-1 

1,0fi±:,09 2,05±8,04 CH3 
0,~2j;0,0.12 
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Ta6mma 2 

NN - :ac"'3 C~HS" cr.· 3aMeCTHT8JII, H-e aH-C I 

I. H /IJ 0 98+0 08 If/ 0 . ' 2,~5±0,04. ' - ' 
2. (CH3}3 Sn 2~02±0,15 - 0 . 
3. W6H5>3 Sn - 0,80±0,07 0 
4. CH3 ·- 0,99±0,10 ... -0,03 -
5. NII 1,30!0,15 0,68±0~6 0,10 

.. 
2 

·6. C6H5 1,56±0 .. 21 o il2+o o91121 ' - '· 0,10 
_7. c2n5 S 1,59±0,06 - 0,20 
8. CH3 S 1 24+0 osm , - , - C,20 
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