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Abstrасt. It ьаs ьeеn shown that сЬemiсаl shift ofs o?еs
of сarьon nuсlei of ьеnzoyl fra8ment in satruаted
аlkуlьenzoates dеpends upon alkyl radiсal dеgrее оf
ьranоhin8 nеат o-саrьon аtom of аlkoхуl g.oup. Tпiсal
vа|uеs oг сhеmiсal sьiГLs oг f i\е nuсlеi  гor pгimаry.
seсondаry аnd tеrtiary alkylbeпzoates havr beеn aфnjttеd.

кеy words: NМR 'rC spесtra, сhemiсal shift' sаturatеd
alkytЬenzоates, ь€nzoyl fтagmеnt, alkохуl group.

1. Introduсtion

Еаrliеr I l ] wе ехaminеd pесu|iaritiеs of NмR |н

speсtra of benzoiс асid (I) апd sеveral аlkеlьenzoаtes
(ll-V), as wеll as ьеnzoуlfomiс aсid аnd its еstеIs:
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hеIе R' н or pтimаryаlkу| group: R,. R, . R _ pгijYmry
alkyl group.

This woгk d€aь with somе pесrrliaтities ofNМR ']с
sрeсtrа ofl v сoпрoun.ь. sonre sрсtга ofthe mеrrtioned
сorrрouп.ls wетe oьtainеd whilе determining ьу-рroduсts
sЕuсtrге of photoinitiаtors s}тthеsis suсh as 2,2.djalkory-
l -arylethаnols [2], some spесtral dаta wеre taken ftom the
speсiаl aссrrraсy invеstigations of spесtral оhaгасteristiсs
(inсluding speсtra NMR ']C and 1н) of a gтеаt aпцmt of
orgаniс сompоunds [3]. весause of the doubts [1]
соnсеming ассшary алd reliaЬi|iq, ofоbtаinеd теsults fiom
othеr sorгсеs where ьenzoаtеs sресtгa aте dсsсriье4 wе
prefered to сonfinе orrrsеlvrs to two litemture soшсes [2,
з], in sрite of dаta insufiсiеnсy for sесondаry (Iv) and
рartiсulаrly tеrtisry (Ч аlkylьenzoates. To our niind' the
rеliaьility of фrсtrаl investigatioпs is morе ifрtrtаnt thаn
their nuпйег.

Thе aссuraсy of d,сvаlues in NмRlзс sр€сtra
рIesented in [2], was spеciallу limited by the first sig!
аftег соIпrna, sinсe these sрeсtга wrте rесoтdrd as one
of аnal}tiс сhmaсtеristiсs of synthеsizеd сoпIpounds aпd
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somеtimes temDrrafuге аnd сonсеntration сonditions did
пot stand the paramсtсrs nсcсssа.y for aссrtасy invеs.
ligаtions' Аt thе samе tiпrе spесtral dsta wсrr thr main
oьjесts ofinvсsti8ations in [з] and thеsс pаramс1сrs wсrс
dеfinitеIy оontrolled Тherоforc, 4сvаluеs arе ргеs€nted
wilh tьe ассurасy of0.0l ppm.

тhr rrЕnliofled speсtrа wеrc rсtordrd оп thе iпslru.
mrnts with diffегеnt fтequenсiеs using twо сЬlоriпаtеd
solvent similar by thеir struсtures _ CDсl] and сD1сl,'
Thеir сhеmiсal shifts suьstаntially differ lrom thоsе in
spссtlа obtаined in DMso-d"' thепjfoтс hсrе wе do not
сonsidеr NМR|rс spесtгa rесordсd in DМso-d^. тЬе
wоrkiпg fteqцcnсy of an iлstruпЕnt aсtually doсs not
аffесt thе 4( vаlues оf сhсrлiсal shii (i= l 5) оf еасh
5 t}тсs of benzoyl fiаgпЕпt саrЬon nuсlсus- сonсeming
tье еffесt of solvеnt t}ре (СDC]' or сD"сl.) оп thе .'('
valuс it should ье 

"oЁа 
iьаt ttiis огfссi;i m;noт ьrit

sуstеmаtiс one [4]. Cаrьon пuсlеi оfthс samе tуpr аbsоrb
in lowеr fiе]d in dсulсromеtЬylenсhloride (MCh) in
сomPагison wilh dеutегосh]oroform (сhF) (.]6'.-' =
= Z6'ск\ 76'(a| >0). |\ mсаns thаl pаraпЕtеr dеsсriЬing
tьe solvent influеnсе (/4."", ) is usuаlly oflittlс р6ilivе
va|uе (tеnth pаrt ofрPm)-

Similarto [] ] оuI аnalysis is basеd on the s}stеmatiс
investigatjons of thе еffесt of alkyl gтoup struсtufе on thе
sресtгal pJг.tmсrcтs o[ЬеrL/оуl Ггаgmелl whjсh ic сUm|nоn
for al l  сomDounds (I 'V)- |n tЬis wolk we сonsidсr
sрссtfal dаta onIy for ьеnzoatсs whiсh arе dегivаtivеs оf
unsuЬstitutеdsяlцта!еdalсоholsj prirnаrу сomрounds
II аnd IlI (firпhсr саllсd primаry bеnzoa!еs), seсondаry
сoIrцпmds [v аnd tсгtiary - сolтrрound v

so, thе aim ofthe prеsсnt work wаs to еstаьlish the
рrеsеnсe оf сhагaсtсristjс spесtral pammetеrs of ьеrЙoу]
fтagmrnt сorrЦrюn for allуlbеnzoates (Il v) in NМRlrc
sресlra аs it wаs iD PMR I l ], Тhis wоuld pеrmit to distinguish
'.С speсtrа of bепzоаtеs from sросtгa оf оtЬet
bслzoуlqntainiщ сornpoшfl s, for inslаnсe ЬеrЕФfопIвtes.

2. Еxperimeпtal

Thе vаluеs of сhеmiсаl shifls ofbrnzoyl frаgmепt
сafbon nuc]еi for I v сompounds jn NМR jrс spесtrа
ale rФrеsеntеd in Тable 1' тhе first spe€tral datа ьеiЛg
гесoгdеd iл сDс|, аnd olhег оnеs - in сD,сl1. Thеу аrе
сonsidered slpаratеly'

3. Results and Disсussion

3.l. Gепerаl prinсiples
Lеt us introduсе lhе fоllowiпg symЬo|s for

diffеrеntial раrаmеtеrs foг |rс speсlra аs well аs foт
NмRlн spссtrа [l ]. For instаnсe, ,! vаIur iпteгvаl will
ье defiпed ьy eхtre'пе hrcs 6n' and 6,ry| z6N = z6N' _

_d'e, whсте numbcrs of сoпеsрonding саrьon nuсIеi ilr
bеirzoyl liаgmеnt arе indiсated ьy subsсript ..i'' aпd Araьiс
numbсrs and сompound numьеrs aт €  indiсаtсd bу
suPеrsсript (Rornаn numьегs and lettсrs).

Iп order to sludy thс effесt of аlkyl frаgmеnt
struсturе оn,с алd.Z,,' pаramеtсrs lеt us divide all 12
Ftrimаry а|ky|ьrnzoаtеs (II' пI), thе spесtт6 of whiсh аre
reсorded in CDсlr, iпto two g'oups on thе ьаsis ofаlkуl
сhaiл stтuсturе. Thе first grouр will сonsist of еight еstеrs
(llа-IIh) with linсдr unbrаnсhеd аlkуl сhains flom с-I tо
с.8 and the sесоnd group will сontаin foшr сomрounds
(IIla шd) ьrаnсhеd nеar сarbon atorц whiсh is fа(hсr
thап с-аtom соrrneсted with oxygеп atorц i, e, псаг elthеr
даtom (IIIа, IIIb' lllс соmpоunds) or /.atom (llld
сompоuЛd). NмR |rс speсtrrцn for onе пюrе сoпрorrnd
of suсh а o?е (Illе) is rесoгdеd only in CD,CI,,

For thr sесondаry ьenzoatеs (Iv) oпе bтаnсhing
in alkf,l сhаin is obligatory Irаmсly nсal d-сагьon atom.
Fоr thе tетtiаry bсnzoatеs (v) two brдnсhings near
@.саrbon аtom аrr mахimuтn possiьlе,

so wе hаvе speсtra on|y for lhree sесondary
bеnzoаtеs (lvа-lvс) itt сDс|r, Ivс сompouпd ьеing a
derivаt ive of al iсусl iс sесondаry sаtuгаtеd аlсohol
(сусIohехаnol), and oлlу onr tсrtiаry bеnzoаtе .eлC
buty]bеnzoatе (Vа). NмRt]с spссtra for lvd Ivf
соmpounds аrе rесorded oflly in СD"Сl". suсh minor
аlтюunt of spесtral dаta гeсoгded Ь ChF loт сomрounds
(Iv) аnd сspссiallу foт соmporrrrds (v) сomрliсаtеs thе
сstab|ishmrnt оfгсliab|c rcgulаrities for thе wholс сlаss
of sесоndary and tertiаry Ьеrиoаtеs аnd rnаkеs pointlеss
thе division of sссondаry аlkylьeлzoаtеs iпtо gтouрs (аs
it has bесn donе tor thеir р.imary analoguеs II аnd lll).
wс а]so dесidеd not to dividе intо two mеntioned grouрs
speсtrа of thJeе primаry bеn?oаtсs (I|d' IIе and IIh)
reсordеd in CD.сl. ьeсause of infoпrrаtion laсk.

lrt us еiaйnе pссuliагitiсs of сhеmiсal shiils оf
аl| fivе qIP€s of benzoyl frag юn! саrbon nuсlеi in I v
сomPoimds. sinсе thе саrьon atom of саrboxуl gтoup
аьsoгьs jn thс lowest fiеld (aьout 165 l73 рm) and six
сaтьon аtoms of phсnyl ring in hiфеr fiс|d (moreоvеr'
фе intеrvаl is vеry nаrтow 128 1з4 ppm), let us сonsider
аt firsl ,lсрafamсtоrs, аnd thеn (J2.JJ.) paramсtеrs of
phenуl 8lоup саrbon atoms сojoint]у.

3.2. Paташeters ,,сof сarboхyl сarbon
atotn

signаls d,.]olall21 сотnpoшds (I_v) arе situаtеd
in thе intrrvа] сquа] to 7,12 ррiц ftоm d/l = l65.65 рpm
|j'|1 6]] = 112.1'7 pрm' тЬrте is а signifiсant shift of li,I
signal (for 6.7 pрm) in bеnzoiс асid to йс dowтfiеld in
сomрarison with similаr aьsоФion of сагboхy| саrьon
аtоm iп all t]pеs of alkylЬепzoatеs (ll-v). si8паls of 20
ьenzoates (J,,,-J,) aте witьin f,аrrow intervаl with thе
width оf l ,4 рprrl Мoreover, 1 8 of thсm аrе situаtеd in
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Tаb|е 1

Rаdiф| R
с. l с.] c4 с5

н сDсц t12.11 129-44 lз0'28 t2ta_49 1t3.E3
tla CHr сDсь 167.04 1з0-25 129.60 |2a-з1 |з2-9o

trb сн,сIll сDсlr 166.54 110.62 \29.57 128.34 132.80

l lЬ сн,сllr сDсl] 166.0 lз0.9 t29.7 128..1 lз2,8

IIc (сн,)1сн1 сDсlr 166.60 Ц0.67 t29.59 ]28,з4 \412.79

td (сщьснr сDсЬ 166.61 lз0'66 129.58 128.14 |з2,19

IIе (сЕ1Lсн1 сDсlr 166.64 1з0,8]+ 129.61 t28.14 |э2'72
trf (сti'!сIlr сDсtr 166.50 |зo-a 129.5t t24.27 |з2''7o
lIg (сн,йсI{] сDс|] 166.6r lз0.65 t29_51 128_t0 t32_75
Iш (сн,)]сtl3 сDсЬ t66.59 130_65 129.56 t2u.t0 |з2-74

IIh (сll2)7сIlз сDсl] 2 166.6 lз0'7 t29.5 128.2 t12.6

lUr сI]2сtl(сн1)) CDс|r 3 l66.4ir |з0-67 129.5E 129.15 |з2,79

Itt! сI],сн(сt]r)? сDс|] 1 l66'б 1t0.7 t29.6 128l5 1з2,75

lIlь сE,сIl(сщ)с'i1 сDс|r з l6б,б] It0.65 t29.57 t28.15 132.80
IIIс сll:сlцс,Ill)сfl9 сDсll J 166.65 lз0,68 129.54 l28,з3 |з2-75

llld (сrI}сI(сl]'r сDсlr J 166.56 t30.63 t29_56 |2a,з2 t12_76

сlt(сl]l), сDсl' l 165.9E l l t  05 |29.у t28.26 |з2.65

сt(снl)! сDс|} 2 r65.8 l3 l ,з t29.8 t28.6 |з2'9

сI (сI]r)с}I,сtl] сDсlr 3 166.14 lз0,99 r29.51 t28.26 1t7.64

cr(cl1,)r сDсl] 3 t65.92 131.28 129.57 tz8_26 112.60

с(сI1])r сDсЬ з 165.65 \з2,1| 129.41 ]28, lз \з2,з6

цd (сI]'rсII] сD,сl: 2 tL0 r29.8 128 7 1зз, l

пh (сIr'?'сllr сD,сl! 2 166.6 |з,|.2 129.8 128.6 П2.9

IПс сtl,с(сI13ь сD,сl, z t66.6 lt  t .0 t29.4 \24.1 It l . l

tvd сI(сzII5)сн(сtl])Ll сD,сl, 2 t29.8 t2E.6 ltl.0

с[I(снr)сl{fxiснlь сD'сl' 2 129.E t28.6 l l l .0

снtсl{trсlt(сlt',]r сцсь 2 129.E t28.6 l3з-0

* thс %lDe sееms to be inсofi!сl'

thе nаIrowel intervаl from 165'9 to 166.6 PPm еxсФt
6,п. and 6 Й.

Let rrs сoпраrе J,l,, 6,i,1 d,,, аnd d,,laluеs for the
4 types of еstеrs (II \). Il is inlerestiщ tо oьsсrvс lьe
еffесt of plасeпЕnt and сhаfаcter of ьгaпсhщ in allyl
сhаin on the сhemiсаl shift of сarьoхyl саrьоn atom in
thеsе сoпlрounds. siпсе wе mаrked out two 8roups _
lineaт (|l) aпd Ьrапсhеd (Ill) gтouPs bеtweеn pгimаry
alkylьеnzоаtеs, jt is nеоessary !o ехaminе thеm separatе|y.

we usе tho kпown [4' 5] and fruitftrl apрrоасh'
whеn the сhаitr lrngth in linеar alky| groups esseпtially
аffесts lhe сhеmiса| shii of сarьon аnd/or hydго8rn
ostаnt аtoшs.

All liпеar alky| grоuр6 ale diйded inio tьтеe o?es
dеpeпding upoп сhaiп lcn8lh, ie. ,, vаluе in gеneral
formula. (сн,)-tl. тhe only grouр йth a short сьаin is
a mеthyl grouр (Й = l)' Its Prop€rties diffel aom other
linear alkyl grощs; thеrеforе it оan bе оonsidеred аs non.
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typiсаl аlky] group, stаfing from butyl grouр (n = 4) аlkyl
8roups атc сonsidеred lоng.сhаin groups aпd their
propеrtiеs ате typiса| fo. thе whоlс с|ass of сolrрounds
wilh lйeаr alkyl 8тouPs, Usцдtly еthyl and proРyl gтouрs
arс intrгmоdiatе (r, = 2 аnd з' сorrespondin8ly) and thсi.
proРегties are inteгmеdiаle bсtweеп the proрегtiеs of
сompounds with mеthуl grouР апd long.сhаiп аlkyl
groups. Howevcr! somсtimеs pгopсrties of сompоunds
with long.сhаin аlkуl gloups аrr t}рiсa| for еthyl group
and Pаrtiсulаrly for pгорyl g.oup.

Fгom this рoint оfviеw we сonsidеr d]//valuсs of
|ineаr рrimаry bепzoаtеs (Ilа Ilь) рresentсd in [з]' пot
taking inlo ассoont lеss ассulаtе analogous PаrarrЁtеrs
prеsепted in [2], vаluе d,/?. = 167'04 рРm, ofshon.сhаin
mоthylьеnzoatе (IIа) is sufnсiеntly gтеatег (for about
0'Ц)'5 рpm) thаn (а,,,,J,r]') parаmеtсrs of lопg-сhain
ьenzoаtеs (lld llh), whiсh аrе within tЬe rangе from
lб6.50 рPm lo l66.64 ррm Pаrarnеteгs d,I/, = l66.54 mm
апd d],. 166,60 pPm of еlhyl апd pгoрyl gтoul's arе in
thс mrntionеd iпtсгval аnd in suсЬ а сasе thcy aтr not
intermediаtс gloups, Thus. sеvеn from еight a.l/l раra.
meters arе in the very nаrrow (0,14 ppm) interval of d.
valuеs' whiсh hаs s}rnьol /,,//,i. wе admit аveга8iпg J,,,""
vа|uе саlсulаlсd for thosе 7 сomРounds (llа llh) аs
сhаrасteristiс pагametеr for аll t}Tiсаl рrimаry lineаr
alkуlЬеnzoаtсs (I I) and indiсate it as J 

''l.e. 
(hcre aпd flгther

аvсrаge (6'l.") and оharасtеristiс (d,,"'.") paтаmetеrs aге
саlсu|at€d wilh the ассшaсy of 0.05 pрm): d,,*=(',',.=
= 166.6 ppfi! тhe sаme vаluе d,,,i = 166.6 Ppm is са|сu.
lated bу us for oktylbеnzoаle (IIh) iп [2]. нowеver, for
thс еthylЬеnzoаtс (IIЬ) wе гeсеivсd lowет valuс (.ir,'6 =
=166'0 ppm) whiсh fa]]s out from thе row Taking into
aссounl that our invсstjgations had lсss ассuraсy wе
assrцDe thаt lhe last пumьсr пrаy ье errorrcous aпd leeds
аdditioпal ехаminаtiоп.

Тhе vаlце ofJ,,?.,." DaIamеtеr for thе foцr ьтаnсhеd
primаry аlkylЬепzoalеs is аlso еqual to 166'6 Pрm аnd
м,xk,d - 0.|7 Pрm, тhis iпtсrvаl ful|у схсeеds аbovе
rrЕn(ion€d /J,//* iлtегvаI foг Iinеar аLkуlЬспzoаlеs (lt),

Еqualiiу of сharасlеristiс paтametеrs ('ll/e. =
= J,,,,.-) of сarboxyl gloup саrbon аtom in the t}piсal
Фmary аtkylbenzoаtеs (II and III) аllows l,o аdmit that
/,,&i.. рarаmcter (N = II' III) рraсtiсаllу doеs nоt dеpend
uрon pгеsеDсо oт aЬsеnсе of ьranсhiпg in alkyl сhаiд.
тhe йdth of i erval, wЬеre l l d,i !аluеs of l 2 Фmаry
аlkylьenzoаtеs (II and [I) аrе kept йthin, i€. /d,,,",,,
paraтrЕt€r, is dсfinсd ьy thе valuе ofwidеr intстvаl /J,??lй,
whiсh is сqual to 0.1? ppm.

Parametеrs /d,,, for the thlсе sесondaгy alkуl.
ьепzoаtеs ьavе пotiоеaьly lowоr vаlues: from J,,,? =
= |65.92 wm to 16'lЙ = l66.14 pprц aпd theil intеrva|
z6,П." = 0.22 Ppm is wider tЬaJ\ z611lь.lII ifter\a|
(0.17 ppm) for фе plimary alkylbеnzoаtоs. wе admit that
6 !0d"" - |66'05 ppm is сharaсtrтistiс parometrг for the
sесoпdаry alkylьстzoqtсs (П0. тhr vаluе dlly. = | 65.8 ррrn
саlсDЬted ьy us in [2] ь сofrеlаted with aьove rлentioned

valuе, Takiпg iлto сonsidеrаtion the рossiblе соrrесtion
for sсаlс shifl', the соrrеlаlioп shфld Ье ьеttсr.

still |esser valuс was dе1еrmincd fof thе single
rcprеsеntativе oftеrtiaryalkylbеnzoаtе (d,".= l65,65 ррrn).

Thus' thе теgular monotoniс rеduсtion of d,(
pafamеtеr is oЬsеrved jn lhс trапsition ftom ьеnzоiс асid
(I) through primэry (II аnd III) аnd sесondаry (lV) to
tefliаry (v) а|kylьепzоаtes. Fig. l presепls thс сhange ot
d,с pагаmеteг in a row of l_v сomрounds' We mentionеd
aьove аbout a 8reat jшnp ofzаl,, values ьсtwееn Ьeлzoiс
aсid (I) and its еstеrs (II_v)' This jumр is oъvjous in
Fig. l. Aftсr thе aьruрt rеduсtion onе оап obsеrvе tho
fi|опotoniс. prасtiса||y Ihе linеа г dестeаsс of6,. Pатаrnсtеr
in еsters тow ( II \) and thс slopе anglе ьеtwсеn the сurvc
and аьsсissa аxis is lеsseг. valuсs .'r,. аnd d//" ате thе
grсatсst and thе least valuсs ofd,. pаramеtсIs in sресtrа
of 16 alkylbсnzoates (II v) obйinеd in сDC]., whiсh
dс|еrminr thе width oгlJ/,.i. in|еrиI (t l.4 ppm).

сompo!пd5

Flg. |. The сhаnge ofd-с iл thс гow|

I э lla э llb ..+ Ivа э va

Раrаmеters 4. : | 66.6 pPm arc prеsепtеd only in
two sре€trа of а]kylьеnzoatеs obtаinеd in сDрl, for IIh
аnd IIIе сornрounds [2]. тhis valDe is еquаl to the аьоve-
mеntionеd сharaсtеristiс valuе of pаrаmеters in
dеuterосhlorofoгm: а?,,d. = dl,,,.ь : 166.6 pрIn In spite
of lасk of dаta wе mаy assumс that just for сaтьохyl
сalъon atom one сalr sее the p6rtiсu1ar саsс whrn /4,-' =

3.3. signals of phenyl group сaгbon
atoms (d,с_d.с)

Аl| rеgularitiеs mentionеd aьovo foг ,lx and /J]N
psrаrrЕt€rs rmy be refеrrсd to thosr ofрhеnyl group (hеrе
i:2 5' and N = l-5). тhe rеsults аrе prеsented in
тaьlсs 2-4.
-Чt 

."y Ь" 
"*u-"с 

ш"t in lhс isщropylbеnzoatе spесtum
(lv.) thе sаlе sl.rtЬg shi]ts to thс uPfield by0,lj'2 PРm,Iп sцсh
в с6е ш introduсtion of systеmltiо сoretion of 0.| 5 ppm is
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viluеs ,l'(l - 2 5) for lla-llh сompounds in сDсlз 13|

8l

Tаblе 2

мa & mjn и!uвotа7 stipulatod lhe low- and
hishfiеld limits of вnse

No. ot

No. of

2 \29,ц 30.25 Ilс. 110.67 rIb,f t10_62 0.05 30.65
з 130_28 29,Ф llс 129.59 IIf |29-5з 0.06 29.55

t2a_49 28.э1 lIь.с.d 128_14 Itt 12E,21 o.o1 28.30
5 Iзз,8] э2.9o liь 132.80 It f |з2,,|o 0.10 э2'75

* - 4,L valuе sефs to ьс inсonесt, ю we don'l consiфr il,

vr|uв ,,,z (j = 2-' for Пl.-llId сompoundз in сDсц [3l

сarbon аtоm Maх & minva]uсs ofdl,, stiрulatсd
thc low. аnd hiдhfie]d limits оfranse Width of

the dr"'

pPm
ppmNo' ofatоm

formula

Pоsilion downfiеld uDfiеld

Nо. оf 6!",w- No. of

2 lIIс 110.68 IIId |30,6з 0.05 130.65
з llla 129.s8 IIIс 129.s4 0.04 129.56
4 IIIа.b 128.з5 llId t28.32 0.0з 128.34
5 IIIь 132.80 lllа-b |З2'.т5 0.05 1з2.,7.7

тoble J

Tаblе 4
valuФ dlry(j= 2-5) for lva_lvс сompouпds aпd dlEiп сDCl' 13|

сaгbоn atom
Мax & miп vаluеs of4'' stipulаt€d

thе low. aпd hichfiеld limits of.ansе width оf
rhе а.r//

ppm
No. of

thе

Position downfi€ld uDfiсld

No. ot No. of

2 I31.28 110.99 o.29 l3 l l0 |з2'11
|29'5,т t29 _51 0.06 129.55 \29.41
129.26 128.26 0.00 129.26 128.13
l12.6s Ivс |з2.60 0.05 в2.65 |з2'з6

v6luоs . ' .r  = lзз.0 рpm and,J/ = lз5.0 рpm
Prеsеntrd in [2], sееm to ье rlrоneous and furthеr will
not ьe disсussеd,

In Fig. 2 there is a chал8е diagram old,! (,:2 5)
whiсh is similаг to thаt foг carboхyl саrbon atom
(Fis. 1).

Nuоlеi аьsоrPtion of a]] 4 бpеs of Phеnyl goup
сarьon atoms 6N (i = 2-5) tаkеs plасе iп hiфеI fiсld
(^ |з0 ppm) iп сorпparison with саrboхyl сalbоn. The
signals of саrbon аtoms in Pаla posilioп (с-5) aте
oьsегved iп the lоI'еst fiсld and [ho6e in ,''e,a.Dоsition
(с-4) _ in tlrc hiфest field.

It sЬould bе nоtеd the atyрiсal direсtjon of
6,, .эD,/ сhаnge. In сoпtrast to other four Paramеters
.,,/ э4'(inсluding аbove rпentionеdа,/ +Jlr param€tеr,
tьe ьеnzoiс асid signаl (I) hаs lhe |еast vаluе (d?, =
129.44 ppm) and thr 

'er,-ьutуlье.lzoаtе 
one has the

gгеatest valuе (61у = |з2.|I ppm)' тhе aьsеnсe of
abrupt jumps is сharасteristiс fol mеntionеd ошve ьut
two eхtтсme zоnеs are stссpсr thaп thе middle onе. It
is iпterеst iпg that upf iеld zonе dеsсr ibed bу
6, l".  э6,у is s lеePет thаn we eхPeсtеd sludying
6-l э6'1I. zoпe.
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в ]з0.
Е
6 tэз

сomрouпds

F|8.2. Тhe сhaпgс ofd. i. tье гow|

l.э l|a -' II.".,'э lv.i'. -э V (i= 2-5)

Zones 61l -э 6з| a|\d 6\l > J'r аt lьс trаnsfeг fmm
ьеnzoiс aсid to its еstсrs afe similar to 0,I э 6,, of
саrЬохyl аtom of C- l саrьon Fсsсntеd in Fig' l,ехсФ
those fасt that d.,-э d',. (j = з, 5) z0res аre less stееpеr
\han 61] э ёll1". ТЪс сrrrvе d..l -.,4,' whiсh is аimo6t
Parаllеl to аbsсis€ ахis, is similаr tо j'l э а., сurve (if wэ
don't tаke into сonsidrration thе opроsitс sigп of.]4N),
ьесausе its highсst and lowеst fiеldzonеs аrе stеереr than
thе middle zonе.

Intеrva|s /dv (i = 2 -5) in whjоh si8nаls of 2l
сoпрoUIJs (l-v) foг э|| four lypсs of сафon atom аre
situаtеd arе пrorе пarrоw th6n .''r', (-7 Ppm) inlстval for
сarboxУl сarbon аtom. Thе nаrгowеst of67? / intеrvals is
аn intетval of Ьi8hest fiеld signals for с.4 иrera-сaтьon
atoпs (d,r r = 0,з6 ррm) аnd thе widеst onс is an lnterval
ofс.2 tрJo.сaIbon аtoпLs (n:, = 2.67 wm).

All fouI pаmпЕtеrs 4,, (i = 2 5) are also аdйsаblу
divided into two grouрs, тhе first group сonsists оf thе
singlе ,.," pararnсtel for short.сhain mоthy!ьenzoаte and
thе sесond group сontаiлs other sеvеn parameters dr]bj
foг long.сhаin еsters (I!ь l lh) '  staтl ing frоm
ethylbсtЕoаte. тьеrе is praсtiсаlly full сoйсidenсe Ьеtwееn
сoтrеsрoпdin8 d,,,й аnd,',',.й раrarnеters for аll ivаluсs
(l = 2 5) for t}T'iса| long.сhаin, |jnеar and ьranсhrd
рrimаry Ьеnzoates (IIь II]). тhе intегvals width (,jd!)
vаries ft(,n 0.0з ppm (/,.-) to 0.l0 Pрm (zdJ' jf thr
vаlue d,,]. = 130'8з ppm is not iпсluded inlo саlсUlation
/,2,,. Thеsе valuсs aте сompaтаble й!ь ехpеriпЕпt error,
whiсh is -0'02 рpm ассording to orrr сst1rnаtion' Мorcovеr,
foт саrЬxyl carbon аtоm thеsс va|uеs arе notiсеаblу lеss
than lij 

'1l 
afld z6 ,пI (0.|4 т0 0. 1 7 pртц соrтespondinglу) '

CoinсidеDce of d,d." апd J,///",". раrarnеtеrs, as wеll аs
nаrrowтеss! of meпtioпеd inteгvals (/,\) lеsrifiеs to thе

" ыl ь1,'1i = z 5) p@m.lе6 аre ехrеmс, h frеas шеу
dеtегпinе lhс width of еvr.у z,1, intепa] aoп tЬе side of uPiс]d,
тhdеf@. it Ь Poisible thaldDгiлg rссording ofNМR |lс sp€сtrom
of llf ФmPound фerc w6 ! sh ill of яle zсю liп. to the uPfiсld ьy

ассuгaq| оfrrЕзsulements in [з] аs well аs to thе aьsеnсе
of еtrесt of alky| group structurе iп Prirnary bеnzoаtrs
(II, III) оn the аьsorption of рЬelryl гing сarbon atопrs.

ff 6]]"h"" and 6зIII.$", уa:|\es arе given with 0.05 рpm
aсоurаси thеy are similar апd equаl to 129'55 ppm Ьut if
the aссuтaсу is oпly 0.0l рprц the mепtiоnеd vа]uеs aгe
sliФt|y diffeгent: ё]lkb. = |29.51 ppn\ and 6 лkro.
= 129.54 ppm.

Another situаtion is oьsсavеd iп the саsс of ,jr аnd
z6'l' |i - 2-5), parаmetеrs for se{rondxrу alkylьсn,/oаtes,
Тhеrе is а сonsidегаblе sрrеаd in 6]/, vаlues fоr.' l,,

раramеtегs! similаr to 4//*' whiсh rеsults in thе foпnation
of tЬe widеst /dя intе'vs|: .44i,.". : 0.29 ppm' It is
iлtеrсsting that for othеr tfuеe pararDсtеrs /J,,r^ (' : з 5)
tЬе intеrvаls аrе аgain vеry nаrroщ ]еss thаn 0'06 pprrl Wе
may assumе that uDlike to the Pгiпrary аlkyl 8rоuP tЬс
seсondаry onc cssстtiа|lу аffeсts oЕ сhеrniсаl shift оf lhе
псaтеst lo ihis gтouр с-l аnd с-2 аtorrБ. Тhe йdtlt оf
16]]'* Й 16,]у^ 

'I\|еIуals 
сonfiпrБ this fасl. Аl thе saпIe

timе lhе сhemiсal shjfls of d]s|Аn| or|ho-, mеk]. and pЙа'
сarbon аtoms aсfually aте insеnsitivе li) suсh an effссt-

spесtrаl dаtа оfthe 4 аlky]ьеЛzоatеs (IIъ, IIь IIIa
алd [va) rесordеd in сDсLt arе prеsеntсd in таьlе l and
dcsсгiьсd in [2' 3]. тhr сomparisоn of 16 аnаlо8оus
рarаmеters d.l (i = 2 5) of рhепyl ring саrьon atoms
shows the suf}iсiсnt сoinсidеnсe of thе rеsults with thosе
prсsеntсd in [2], Iп 9 fгom ]6 ехpeгjmсnts thе
disсгераnсy in valuеs of 4n pаramеtеr does not ехсeed
0.l0 ррm апd 0.30 pрm in othеr ехpегirYЕnts' we пrдy
аssumе that shifl оf sсаle bс8inniпg (by -0.25 ррm)|
towards dоwnfiеld iл thс isoproPylьепzoatс (lva) spесtlа
[2] is thе rсason foт suсh disсfеpanсy,

In spесtra of 6 alkylbсnzoates (Пц IIЬ' IlIe' IVd
lvO rcсorded in сDlсl, [2] thе сorrеsрrхting ri,! (i = 2 5)
pаrапюtrrs for pгilrlаry (II аnd Iп) аnd sесondаry (lv)
a|kуlьеnzоatеs aгr Pтaсtiсаlly simi]aт (sеe тablс l) аnd
situаtеd in quitе nаrтow intеrval (0,2{,з рpm). тaking into
aссoшIt thе insufБсiсnt measurепrent aссumсy ofd ry vа]ues
in [2l' wе wou]d пol сoпlраrc lhсm аs wе hаvс d;nе wiй
рaвrrЕtеrs from [з]. It shou|d ье поtеd thаt (',! (i:2 5)
pаrаmе1еrs obtаinсd in сD2сl1 [2] arс shifted towатds
downfield in схрссtеd vаluе [4] of 0.з_0'6 pрm in
сomparjson with thоsе оЬtаinеd in сDС1.. тhis shift is
deteгminеd ьy thе аьove-пЕnlioned solvеIt rffеct (/.',л"'' ).

Adduсed results al|ow us to assume that the follo-
wing pагamеlсгs of bfltzoу| frа8rrrеnt сатbm аlorБ аге
сhаrасter ist iс foт t)Фiсаl pr imаry аlkylЬenzoatrs:

wrл:6ij.t'' = 128.з.pт,lт' and 6l,1,'"' : 132'75 ppm. тhe
fol|owing values fо. thе sесondаrу atkylbеnzoates (Iv)
are oьtаinеd iл сDсlr:6,,/.'. = |66.05 pW\ 6,lуа- =

0,05 PPm [з], rjl ь tгuе. thе intюduсtioд of s}ъl$natiс сoпс]аtion
+0,05 Фл for еvсгy 6,l, value will геsult in lhе еsсntial nаmwing
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= lзl. l  !pщ,]lk'* = |29,55wmi61&\- = |28.25 pРm.
6'],"Й" = 1з2'65 ppm Thс сопlPагison of thеsr vаlues ь
reрrеsеntеd in Fig' з using the samе mоthod as for NмR 'н
spесtra [1]' сhaгасterist iс раramеters dl.,- '  for
mеlhуlbелzoatе ([Ia) аnd lPr1-ьutylьеnzoаlе (Vа) аге
prеsrntсd in Fi8. 4. М€ntionсd сomPounds diffсr
аIkуIbetrzoаtеs (| l-v).

4. Conсlцsiоns

тhus, joint spссtтаl раrаmеlfls ofbеnzoyl frа8ment
fot thе saturаtеd unsubstitutrd аlkylьеnzoates (II v)
сhаrасtеrizing this сlass, do еxist. Мost of thеm hаvе
valuеs similar 10 lhс pamm€leтs ofinitiаl ьеnzoiс асid апd
thcrе arс deflпite difrorепсеs ьеtwе€n thеm duе tо thе
stгuсturс of alkyl group'
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oсoБ'ливoстl сПЕкTPIB ямP вC
БЕIТзoЙнol кис-rIoТи TA IlAсичЕIIиx

AЛIсIIБЕHзoATlB.
I. хIМlчtlиЙ зсУB ядЕР вУпIЕцЕBиx
АТoмl в БЕtlзoiЛЬIIoгo ФPAItr,tEнTУ

Апoйaqiл. Пoкa'нo' цo х.qiчti зcувu 5 nuaiв яoеP
cу?'eцю беыiль|o,o фPфФln| в нocuчеnu' a1Е|6аlэodЙФ
лкоhоriPнo lФе\oЙь аia сЙЙ?ню PoPa1уt\цш Ф|l,Iьнo,'
Рanuroл! 6itrя с|.вуI1ечеоo,o аЙovу .лкoк.u'ьnoi zPуnu
ПРunмпo nunoвi зnaчеNя' хiмiч|uх зcувiв цuх п'япu пuпio
я0еp.'в rеPвuнl^' вdopuннЙ no ЙpеЙulluх ФкЙ6еюoаniв

ключo.i ao.o: слфpl яMP,,С.'iчiчNui] n'в, |ЙчPн|
ФкiлбеюMnu' бензoL1ьNun фaвеEn' ФюrcФИ 2w1L


