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o
i was susnittad oa 10 ¢un i

e study ol the optlscal pro-srii:zz of molecules o a3
a ¢oasidaradle smount ¢ inrorzai.ca cOnceraing thalr st aree
xring tha invteractlea of ligat wita 4 suistants &9 are deedling
giuaitancously with a nusder of ;uens.eua in vhiek the optiful
Fopartica of molecules are munifestec. At the prasent
rany of toess phenamen: have .besn studied sufficieatly
widaly ussd in varilous seasitive analytical mataods. Su
Joenotan. include assarpticn and exission of light by mo 8,
refracticn of light wave, doflecticn of plane of polar
ing tho transmisaicn of ligns throuch a substancs, ctaers
e A simple intsrgretution oy bBe provided only in 7 ]
62 %4ne spcotrun vhere a4 substance is relatively trans;
Hovever withozt & douds more ialarmatlion adboul the propertles
of the mo-scules uncer study ¢an de Ottuained by arnalyzing the
ranges of sitrong resonance adsorption, since it is nazely here
%h1t the source of eflects 1a found., adsorytion in the visible
and wiircviolst runzes of the spectrun is conditicned by the
ateraciion of the lizut wvave wita electrons uhien are found in
the woleculess iplizd are the so=cdlled valszce eisgtons
waleh t.lo port in tha forration of crnoemical bonds.

Toe pursosc of tae prosent worit is €9 bring -3 atteation
6 invesiizator: ©ad are studyin; thc strusture of diopolyners
L0 Lo peoniliritlss In tae nenileztazica of tae o058ical Prope
ertioy i tnfze L.03izcules in too rangen of smla absorgticn of
veeursent linis in e polycer ¢nclne  in eoacection with this
$0 43 ncoeds .y 0 Laamin: thr Cu restirlistles of transitliona
Aot el munilessiilons Ln e 3 ecbra O wuacr,tlion tad
cassrt ol (7Ll 2T tiine 2had nLudiloBe
Loty degends cosentlnll® ot wa thy o)t

cehtinl 4451 dastrivitlion of
treassiclons $n tie mle@iid sl
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oficel €5 the optleald oS, vitana o0 Vi almluy tereflume
the 12luctr.tions c4sed relaty o Iniy 4 .l Jtuul«~} hLelleal
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In s . g, w3 Lont.orcactlion of molacules

Cwigh the .o e Lo dioat wave it is suflicical

£2 gonRL L Lo Lied » Satoa Lleetrie .l veetor of Tl wave.
mw BHCBLOTET S 0T LLE L Caewa o2dd L6 vaicace cliectrens

& a8 moleoade . 3@ L. L Wb .. GaLatod Staten., ToL8 S3xcs

PIRES ALY 8L 4 e b e oy OF ALgL3 OseiAllu.ions <34 A

gifis, in ressest 0 Lae pardloulad awoleculs, pdaitica of
Plase in rhowab oo e.cotmuctl vaeuoPr 48 ossillating; then
wo QJbgorve sirc; raur,tisn of Lizat 4in s substunco. The prode
4031ty o7 1o tof o itlon in A unit of time W., of a moleculo
frem o ziergy eonci . lun @ lato arother b wiia absorption o
emisgion of & quaniun of L Li% L3 70001 .lonald to tae squara ol
tho matri- elszsul ol the . .ole mowcnd 4 (it 23 alao eallod
tho momer: of traniit.or., o e sQuaTd 0 the elaetrical leicd
ingensity of the lizi. wkv: £ , and alsd depsndy on the duzroe
of population oI tas .evely datween vhigsn tho traersition tias
Plase /77, During tke o%udy of a = ceule with o3 help of
8p008r08copy for w3 13 la Lmport.nt to woow that tae dagree of
saeorptica is oportiotal o the valus

W iy £V wip 8. E8. cos’a

BEapo O = ihé sngls Lotueen the vector of roment ¢ sransition
Foad and vectaor S .
In & physica. sense tep moment o0 tran~itlion :cirespgonds to
ths ehango of the vectar of elsctricel &ipole swoacat during the
P00 trazsitico. Tas cepsndence o2 zbsorption cu the dirsction
of polarizatiun of %oas electrical vaoior of the f1.1d malkes 4t
possible o datermine the :patial dist_ioutica ol _adividaal
of atoms in the =olocule. Por th 3 it 13 rsceusary to
the d.reetion of the nomsat of Sransitica in tha siruciu
and tho linsar dichroism of the eorrsspeniling bani of absorytion,
000 in tae 8 sectrum Of a bend of adeorption relicots
$the t thet the moment of the given transition does not equal
ser® (under the ocniition taat the vestor of the fleld £ is not
perpendioular to the mozent of transition); such & transition s
oalled allowed o0r active in the spectrum of absorpiion. 1a tae
generel 6asd of an assymetrical molsousa all transiticas are
Sotive,

The speed of l:zht in & msliua i3 4Qifferent fromz the apeed
ef 14gks in a vasuux, re.sc extrer. valuass clocse to resonanse
absspption, whiah 1s reflec in the dispersion ol the refrao~
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Fig. 1o Czanzes in tho 0092f4cieas of avsorption £ » Joidactive
iodex N, coeffislect of circulsr dichrols absor.tion A€, snd
optioal ratatica & 4n tao ares of an isolated va~d of absorotien
(deal cu.a). "+ " = positive Cot:ion effect, " « ¥ = negative
Cotton efi:ote.

cust as t-os absorztlion eoelficient, the refrssotiv.s index in the
cage ol aa anisotroplo mediwa takes veo_-lous vulues along various
directiors (doudblis rofractions), =ol the corresporiing aifference
Ansp =n, A7 85376 43 & nmsasure of tha asyrmsiry of molecules
«ad taadr erisntation relative to cas distinguasi:d direetionse
Sstueen tas phsnczaena of absorpiion sné dispersion of tne rolfiuge
tive indc:i thors is A urique dund makins it posalible, btuged on
0o eoefflicliant €7 &5sorption, to 2ind tne dejendenze of itag
relractivs index oen the frequeasy anid scnversely. Thls bead 43
cotermined by tia exprsasicas of Tronlgeelrunoa 5:2,.‘?'7. «n ordie
rary pr.esice 1i i3 wore convenleail 20 Doasurc Lo sjwltia of
shegpatlion, aitiougn sometines 45 48 wisg nuswiacar; S0 .asw tue
refractivy inccx,

Mok nere mirute Laterseticns ors wo nallvstid In tuw outieal
activity ol mgpur.te srancitions 4in i oulusule ,:-?-'__?',. v Sacal
sotivity ia exXiroszod ia edrcular cic:ralun {clivu. > cuable
refracticn), L. €., in dillerens ubo ptica o LAoS wavea, :
rosarisod Caciitdiee 3] &nd ccunterciosnaloe {L), cn s enu
pand, or In tae roi.tion €2 tue ;lunr i p.lerliiaticu of 1nno
polarized 1lizut on the other (Fiz. 1),
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m. tho p‘zcr.om:m unslyzed by us are preszated in Tsble 1, vhore
- o a0l iine ar reoor:’.ca tho ccrreszoniing cobtical properties
g of nhoulos. o

ouhip bo‘uen Oytic&l m,art 28 of molssulc

f}_ Glamnans @ Epatd iy,

E lpaatiotune coca /3
| g s & | st n;a;:::,..‘ @/
£ @ Kayreek spspomn ) = | Dpmmces nvwocts nere (Q
T | s yrea np%
.| e |

Y m of otmm A) Abscrption of light, fristent of
abanpuca B) Linesr dichroisn, éishrols r-tio- c) Circuiar
4) Ciroular dichrois adsorgtion cf elli; tlei.gs
8) ttul, 8) Hature of eflecty e) Refraction of lignt,
of pefestions £) Doudble refrsction, d:flereace ia
uh indices of a:rutf.ons 8) Retation of plane ol polariza-
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L A meagure esf cn\ hr Alenrolsm s the eircular dicarols
b »mm% m ellipticity 6 , expressing the

F oA 7 “w spansformation of linear s0larized
D ;‘1‘. into m polarised with ths correspcailrg ratle
P k) and 8‘11 of ellipse é. The ds ree ol
aaghnftunotmplaum;ohri.n-

£ ﬂ&. xnuyepunny sctive mediun both effects ary ranie
?,j fested sizltanscusiy. ZTherefore, npunng agcurately the

T question 1 of the :otntm of the lorge axis of tac elli,ze

 and aot of mucn the plane of poiarization. 2articularly

. davgs values of onm&oa.t: ma ¢ be manifosted in th2 c¢nds of

- the absegption bands ths suostance.

Under speoifis conditicns it may ovea twrn cut that Alince

> £ind the general eoxpression for oniptio Ly in
. !rcqmnﬂ.y the ompeuug encountared in pructise

the ends of ths aba and of & gpecinen) is minoy
this eass ellipticisy is oxpressed sinyly tnrough tae
dent of adsorption Lor ecunterclockwise wund elockwise

polarised m., I‘-‘ .ts memnt to use the so=called

converts into light which is poiarized ¢ “ct.larly.
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(Ol = Elo (T =€) = 2350 A,

-~ .
whers & and € ars vho milooular ¢ elriclents €f a¥sorstion
€219 pam...n,,lr Sop ¥

11 3.5
-t A-A——v

15 poliarizid gounti.rclookuise and
clogiorise.,

Ciosiar c:.cl-”o’ ‘11 and ctiec) sotnltea axro e nm.cted Y
...rta‘-rave""a;e TPelabatns ,.,uc..x I8 WS ..c ous 45 tas rusistions
ef Eooaig=Cramsr for SLd va.ois ol € and W . Shcncfoms for the
v.\l'.:.ﬂs of @ cnc ¥ ; bota Jor il tho &0353 of tro spoctiva and
Der tae o 8ividesl Lzsls

Ynwd P o
_-—B-n—ve‘«— [S3c-gi oY

czsorytices wistidn vhlch @
&xd @ ora carricl, L2Llh AP3 DamS

znazed cordoaponiin iy perctioular
osvical »ctavion “od

Parsacular eizcular dic:n'ois..., i: is possidle
SO write (3, 4, I

&{v) = 3 - "‘,_ﬂé\".

5("‘ £ -—_s__ﬁ__ y‘
Jviet-m

vaere ¥ wxnd *J' she Ifrecuonoy oF the 1light ware,

4 %-a poeseant tima ia praetico ecual s
in usur‘*- ci:cm dichroisn ca dichro

o pol-arizzste”s. Sho Opticai agtivity cf ths absorpiloz bazd,
commec .ed with trancitioa a4-»
sion Rbb s

-
hn’.o“..d-“ . g.-?d‘h

.
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L J
lore 1,4 and Mg, sYe tho elsetrical azd ==gnetic merenls of

iransitios correspondinzlys Im 2adicases that 2t 13 Recessary
20 take toe minimun yars of tha sealder sroduact of tao aoxments.

In tro majority of cases ths p*ediction 02 the force ol
rotasion boare valy a cuclitativae natlur Ze, The

calcul.tion of
t:ansition mownints requires knowled; o of ths wave fansticus of a
-~oslecule thich i3 excited by ths lield of e 1.

;_;}z.. wavo,
accu:'at- exnrcsaion of isca 43 obiaii

an
+d gquite coap‘az..,. in the
one esn beco.a gcquainica wita 2tiigles € S5O theoe
408 cu.cm.un < the Lforco o rotatlion.

Se

cess is being achleved
gnpha or optical rotation

o i3 chiiracterizcd by strong rotas
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UP £ =~ eleotrons ol atoxs of JiTap SBITOnN, 21a altic cen
4 0cllactive systom of ILegle.i - -ng (Pige 8)¢ Taus 10
1 bonds of CO and Cii have a =lsi;lloity &oose 2 =eE,
by elaotrons ol e ST -z -3iea &3ar% Zooxm sincic
VALENMes of firtiy Lowd Geslastrsic, Thz abicri.lion tanfs
porddng 0 trainsitloas of O -clictoons ortd excizaed
18 ars found ia the far ultraviclet ranze of tie 3poesrus.
exnitation of the JT-:lectron syaten %the t.o2nsitlc. s
AA%e 1o83 energy and the 10nge3t Wave cfiss ¢OXPs.30nd to barnds

e S avemyma- .. - o - )
43 a riouaread Alrl « Tho poptids

e

of

P

tion

‘o ads

8

erpsion of crourd 2
JAve aromatic systens, tihs

33000 At long waves oF arouri $6

Poptids avsorptica and we will

n3e Soveral ol $a3 £x=ine acid

“Paszcdiions in waxlcen tale
C-830 . Eowaver tals iz not

not eonsider 4%,

a - - N

[

.

t&fm ¢l stoms of & poptide grovp.

tm’ oént‘
ll’-ybcac: ()

still wvory few works on the deterainaticn

z experinental

< o of transitions in & peptide group. hils i3 explained

- Ny W parely Sechnical 4ifficulties of apoctroscoj:y in tho shorts

-. WAYe range. However it is Enown that with X% trunsitions (ths
indlsatos exsitation) the follouing bands are connectod

“stoong dand arcund 150 ma = Ko RS,
swoni‘!:ndmno:m- e JTo,
- weak around LW azne poFe.

2ivst two transitions are polarized in tas planc of the

D, 8inco it is manelr in this plans, shieh passos

atons 0f O, 0, and ¥ that recisiributicn of tae donzity

:"rc &
. o8 Ke-eleotrons takes

- Spansition of unshared oleotrons

200

¥ dlonrolsm of
SIS B
e peptide group

L

she Muig;qn is

Place with the given exsitaiicn. The last
(M) of the 8Py =crbit of tha aton
s houcver an .iperimentzl stud7y
band in a erystal with a kaowmn

Quive s rong ecomperent directed
e This 1g eonnected with indue~

In comparison with the XN setransie
mnifesod very weaXly in the spectrun

ghould be
the f‘e’rﬁ.

transition,

A : : S
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a tronsition

- A
Tluicle Ca

. - - - U Y
L R LR Y Vineasoad ns r'Y

In thie priscniti eaeac3itls poolza of 2 spicisi: from 180 nm
£56 Bigher Polypcpiials anl TouTilms L osull tlos give tvo bands of

IR 4 L N . A . - o - - - H % il
SUSSIeal s Wil & xoiic el arynd < L

L oni REu s Too latter !
Sand Is Gl veLr and W 2 8 ays S tustedl, T Tioma & !
ES8 gilLon Tha 82ietsa ol polv-Lelyglin: Itdmeelllrli_oa in agquedus
solution vnicy

2 vaATLoUS S0nALLliT, dor.niing on wallca tad mole-
cula has . varisas structuze JiZ/.

‘
- 23 viska o~

Filzgrre S. Ult»vliolst spectira of atscrption of polren-ljysine
ayapocaloride in agquecus saludtlon {!'175 1 - g=holir, i 1C.S,
2§: C, 2 - Lomoguldan codl, 2H €08, 23V €, 8 = {=Tom, i 0.3,
92V ¢

wve
C=oh 02 ti3 cirussures: stretelcd - @, colled 2n ¢ Lclix - &,
ox irregulal h2s A corrasponding spectral curve wiii spocilic
cuarsoteriatics. Tiud eonsiderudble l:csscaing of adlorptica in
the helicil stuciure 15 ¢éalled the r-mrshromle sfi'ect /20, 217
and pellecis tze interacticn of thae zavesn mouont o4 transitdon
vith othesr memsmis, in our case with a transition having a
lsazth o wave around 150 nm, S0 stoted Lntoructlion ol éipoles
dsperds boith o0 tis mutual lodsticn in aszace ¢£ tue groups an

W 4alo place and o tioo

|4

alch the transisions under eonsidarati
orce of “he tremsizion ard thelsr frequency (lengih of wave).

. oalemlaiiod of the kLijpocaromic effact showas fEC/ taat a
sructurs ol ths a&-hslix trpe saoculd hevs apsroxiz-icly the same
. ~gnituds ol Lypochre.iis elfect tiat ls obsarved in cxrerizsit.
Ts8Y assu:3 that tho indreass 4n oSdscrptlon for tis &-ndlix in
.3 pange of transition wita a lerzta of vave of ar urnd 220 na
ioTercar-misz) L1s conditioned in tho Lollecd scruciurs by the
sAfoTEcTiln (b7 & berrowin; ef Aiatensity) with a sisong transie
T-22 of arourd 190 i, those £70040ic iateraction: w_e
averaged to a considsradle dogree in th3 Irregular sonforzatlons

&)

»

15}

2ae Ceteoted difforences may be useld in prinelpls for a
study of thao eonplex struocture of xolecules ¢f glotulir proteins, ‘
::cmveri Lare 4it is necessary to iatreduca corroctiona for

s3scrption. of different side groups of auino acid radicals. 7This
wis meationod abOVe. .
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P 4., Absorpticn speetrn O orisvied filns of )
po Yemstuylel-zlutanio ac:id (&) a:d polyeysidriic acid (3);
dace from woris /127 and /837 respectivaiy. .
, 1 « eleotrical vestor of ligat wave 3 porpendiculsr= %0 ke
& ‘direction of arientation, 8 « parallel. axis ¢2 ¢cxdinciss e
k. D = opticel density.

O In exdered sirustures 1e€80nande interaction of isxeited eone
*6itdons of Sdentical groups may lead t9o splittiag of tae
‘absorption dand sorrespondirg to ths givea transiiion, however
“the overall intentity of all the eoxponanis of tha dard ree
‘pains eonatant. S a 'aputung should de rmanifested inm the
strustures of the AZ-helix ?1, 07 and is eacily observed in
. the polarization spectium cf oriented “ilm /ig/, £3 this i3
" apparent Irom Figure 4,8, The wauk tounsition of eround 220 nm
o . s not split, So short-wave component of the yetransition
. in 8 meleculs (the complately symmotrical escillziion of type 4
) ised along the axis of tos k.lix) correszonas to tne
- tansous eoy hasal trensiclions in individual puptide coups,
- and the long-wave somponent (twice tae cageneratsd oseillation
- o type B is polarized aoross tho ax‘s of the helix) = to
- teansitions with & panse dilfersence 27/, wherc /M. « the
mmber of moncwer urits in one turn of the helix /33/. Tm
€iahirolo railo, caloulated for the given transiti i in the
- stFuetiure o5 the Q-helix, is found In agreemens vwilth experi-
- mentd [ig7. .

S %hog;_dca 2ad ?elaie acids, The structurel frams of
- molectulsd oon3ista nitrogen bases of two t pes - urine and
. pyrimidine, attachsd by ohemicsl bords to & phosphossscharis
- opain, Tas system of cdajugated Si-elect ons in nitrogen dbases
L s more ® d than in & peptide group, however, qualitatively
i . these systexs are very aimilart namoly the s.me atoms of Ritroe
: - geny ca¥don, and axygea, in principle ths same electron struse
T sure of eonjugste L -ordits and unstared pairs of oleotrons.
. Consegquently the zpectra also will have an anzlogeus inter,ree-
. tations & punber of strong bands with maxinz of around 190 and
o 200 R eorPesIoNd 0 Sirtu~transitions, and weak bands of
areund 2£0 » to NRAe-transitiona with uashareld oroits fourd
in spesiris . toxs of mitrogen or exygen /23, 24/. an analysis
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A, ot 4
stra ¢ sssirpiion of deoxynuelacsiicz fII7.
2 = (80x7aGoncsira; 3 = CEOXIVLAGINg) 4 =
CROXYCRTL08ANG; o = Lo.esular coealiclons of absciryticn.

A1) 2ns Sllu~tranzitlons are poiarizcd inm ths Dlars of
bares, voilo the Nw-tiansitlon 1. pe»pendicular to tais plinae.
hecordinz to Wao Lastzon-Criek rodsl & Jwlescula o8 Las in mative
st&te ¢aaslcts o7 w0 nallcal olymusicotide chains ecindacted
oYy transverod aylircsa boxds, and t20 plaln o the nitrogen
5ases 1. approxiastely perpoadisulir t0 tie lerg axis of tuoe
molsenl: (under varicus condicicn. the axngle of Inslina*ian of
25880 Planss £9 toe ais of thoe molecule can crnnrnge)e 4in tnls
c2s¢ the election spectra iIn +ns arcas of 150-55C n= should
nave zairpondicular polardistion, and the waak d2rd of around
23C ru -~ parallel, Siis was in feet detected /Z7/ and taus
confirm d t23 porgindicula® arrangeri.t 0.0 the p.anes of
nitrogern dascs in the sirusture o Diie The belivior of
syatnecls Dclyraclactids chtins in a munder of csses is srale
ogoua %2 the bohavior of & xmolecula of Dl., KLere the sp:itrad
6L $as ; iynucleotilss ars more distinit and dlcirolsn in
orianvel speciiatas 43 nmanifosted more alronzgly. As an example
Piguers ¢.5 sphows the poliarizatica scectrus of polyeytidylie
aeld /Z7/. It is understood thii cc-rzes of coniiiions. con~
ditiocnisig toe dsvolopment o ctasr structuzxal —odifications,
relleot vory sharply on the dischrolism of the adsorytion dbands,

Duris; transitlion o trs regular structure into rsadon the
£re0 v of Bud chonges: toe internsily of sands L3 laerci.ed,
The ayposircaisc <Zlect of the native siructume LN vetrenie
itlons 33 conditioned by the stiskelorm arrangemcnt ol nl<rOsen
bases i the Jouble elix /[Z5, 27, 2575 1% moy ts used s A&
m3adura of nalicaty in the seructiris of Dud OF i.iae In
Legads L2 tho LY wetpransition iz tho couvle nolix, then hira
tae tho .y L3 ex;recscd ceoneornlin: t.an inersase Ia rasor.tican
{ay,crcaresdsn), yiden was 680 we:uilly dutectol A‘..J.
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T o s a s N Lt i g anion,

-y

nupor--va C- Cy ie-u- astly :t}‘ i1 Cis ‘.ulu.. =l :’1’.‘0-3.5 ol 310331? “1‘

g. Dit:erar.t mtemciom of tmns-ticn :e:.ents cre reflected in

' ﬂa opticil agtivity of ultaaviolet wazerptiea bands e msideradly
| more atrongly than 12 irtenszt...s end frg-uenties; tuocrelore the |
. method of dispersion o O;ticil fetivii; is cxceedingly sensitive
m to £mall chsnges in th.o s ters of ::.:?..aw_,.s.

"7, fia will exsmine tho optical n*tr:ity er Tila tyzo sransitlons
ﬂth & strong 4ipole electricsi nmomens. In a s"‘:ar.c .':.olec.;lo
th opucal aot.vity sonsiatas of the mll.air Lasa sezzentse

LA

"1, =zherent opticil sctivity o monasarie ehr o205 hores «
t pognd.e grouy in proteins and nitrogcr. dases in rusicic aciise
Conformation optical activity, daveloping due to ths
v npociﬁ.c locatioa of tao mml..y intercoting chromophore groupse

catical activity of chronoph-ros ey manifest itsel?l durinb
. c '8 of lcue mdlecular coxmpoundse The ourve of e.ispe-sion ol
. ope aotivity or eircular dichrcisn will have thas form of a
B W vhich is 1eploted in 2ig. 1s S.ch a dopendcnses is aared
li::.p..o 00‘: von elfect.

" The type of eirsulax ao'civﬁ.ty for rezular structures made up
ot 1dantical groups is considerably ncre conplo.:, tesed on the
 principle that in the electron spectmmuz of the absorpiicn dand

- thore is usally & sslitting into tuve or zzverel conpononts. Such
. & dependcnco is sonvanilently callec ko swaplox Cctton effect.
The force of roctation, and oonsoqnently tho ccatour of tas dand

- of eiroular dlchroism or curve of disnersion of oxtieal setivisiy, !
t &n these 6asss 13 determined by the intorectlon ol transitica
moments {prirmprily electrisal dipolc n*mnts) in adcition to the
. dnherent optical sotivity of ekromoshorss. Complcex prodiems of |
" direet calculations are discussed in dotail in tis special thaoretd
dcal papcrs /fE-11, £9-33/. We are intarectcd maitly in the cone
" formation optiesl zetivatye FPor a quclitutive exposure of the
effests caused only by eonformation optical rotliviiy of strong

, ahu-pt on bands are eonditioned by ¥ s-transitions, it
h poui.nlo to azsuxs the following coniditions.

L le A noleaule cf a polym consists of identical additive
éuaical groups with 9 =electrons locailized within a group,.
- This localization 18 also praserved during excitation.

- 8e ;hO'Sand of avhaorption corresyonding to't..e irndividusl
‘shromophore 13 not o:tically astive, 1. o.. the magnetis dljole
: ~mmit3.on m;nant is cc.unl to zero.

T8 e w1 lim.t oursolves only tm.t ab.crp‘i..‘ band wh' .2
- .+ 48 of intercst to since altaou;h opticel rctution depencs on
' the propextias of m.i the shsorptison bend., ths disperzion of ro-!
- tetion eloss to & ,,ivon band of abacrgt.ca u determined m.nly

o by this tand.
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Pooniz fepmonizibion tho de siozne b of eanlinisilon sptisal
e ‘,o;f > may 29 o ..u.....;.\’. o tha Aac-.osties of
AT el MLJCJ-o koo ‘T.u-u-Ofa Tl Rl ,__" ';“3 2Rent ol
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cr L n.a the moiecule As 1. wp JIZ7.
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“"—'v:‘e €. C=ilead rot.tion In ta2 caze vhen ti: e Siamiolls
capelle) [6d4 S0 the helical c:ixis ol the 2olecils {elteii.. oL
v»;c..org ¥4l rluays Do perpercicular to ths &xi: of TLé L.l.i.
wnd shcn the 13pLt flux Lalls m.:-%n‘:.cua‘ [ild T tow mal:
axis ( name tha electrical vects &

el

-

B

B Tiaeema
oy b8 kS wry &azis T ot
of el ..ea.iz, by <ais oe.r.v Perrsadicndar €6 thu siven
direction of mmropasatica ol tas ig.t vave)l.

iirsaticn of propagosion of light wave, £ - el.es
vestor ol 1ight wave 4y in tha pluirs of pﬂla:- zation c
lindar-polurized 1i2ht, e mznetic veotar o Zlgat v

“noving tte a.cc t20n of tkcse d23¢0ls mimsnis In s.zge B.xi thall’
scoadtu e, 15 18 pozsibie <o calenlate the forze of rodatlon /.
¢l each % &£:1it

examzle, sp08ilis rota

! &
ecmitneat and then elrcular cdiclrelsm or, Jor
tion dbac:d ¢2 tkhe for=ula

. Pty
ta} = conat - 9P\ T Ak B
o (= geps

Sova 1(5. &.nd‘y’ -~ fors2 of rotation and fracuensy 02 $iu linile
'.mzm; Scronenss 1nLo walen tns tremsiticn ic s3ili; [P - fuce

Tor of d&o.aping, eg-sl 4n mgnits...; t0 t-a rall thiciness of oo
whzovrpelca band; // - nunber of identlesl zriusse

v
o i R oo it M et

ile nots that the ex rossion sternlli=yg under tas sum 200
dosc:-i?js tas curve of rotation fox a simple Cotiex eficet
(Fig. 1). ,




 “transitions of =
g uﬁu. vil) 4180 reedln eGual to zoro."

 ; -{a and E} 18 /V =tines degonerated. in earrying o

3% turns out th..t the daczic enarastaristiss of optliend

mer A7 B3 Lredisted baszud ca the results
h euloul u...am. o

e Atth- present tize ezga*...,a:xtél data en optisal setivity
48 ¢ho rangs of adbsorytion of Dolyseptidas Lave ccea obtiined

4 discuss.é only for IﬂOl:’)’Cu.Qe uita Reilcal conlormation -
: » though without & ¢. %% ali the otior s.-..s.t....'a sodle

&0 of no 1038 &..c“-t. -

Mb" ths ” S04 of a igx.t "'ay m‘%‘.‘“ - c“"e""o ety

-

& solut ion there may ve to cases ol Lntaraction ol she 1li;nt

. wave with a helical moltoule. Those ars dag-c‘:c.h sca:’.:.‘.:z.-
-;7: Iia Pige 6¢ 1Irn tho Lirst of taan $ae ;c::a..... of 1lizat is

1 to the long axis of tas xoiecula, aand in tia sccond
s Ia the Lfirst casc ihe clectrusl vector ct

t:.ve excitos om:,' tiae perjseniicular soxponc- ,
. oseillations, while iZn tna second - doth pcrponn.“ e’ mia

gnlhl (typu 2 axd A), 12 rotatica for t..a LT0 casos
dssignated corrospondinily s Ml and ] L, “tzen total
mum dm-in; randon d.otrib‘a..ion of moleoulss in a solution

.-a

N‘_”‘ “‘

M a rcrthar dotormination o: valuos [a]l! and fe].L it As

| wcmn.unt to use ocne of tho so-okliad miles ol e¢onservation,

- apsllcation to our ocasa i pay be formilated as £0llodse *1r

- the potationel force of transition in an individuc’l caromoshore

- 48 oqWAl t0 s8ro, tnen the total of rotationsl Iorcos of zll
.ﬁ.u type, ruul.:.n; dne to resoranse iuterw

"m hun 3%t follows that

“store. N = the mmbor of radisals ia the polymer. Su=watlen
for R 1s Degessary £ince eash of the two basis killexl lovels

out tle sumle
~tiom it 1s possible within the extext ’n. sa inllaite polymoer

Cite obtalz the :olla’-.n, expressica /33
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in tLesu formilis "), e valua Jor 4:e Srequcasy o2 the
Lrlvlacidl saronorasas . Wha 31_a ond vilte of ciunsvant coale
sieienns D4 wnd L4 GQElLnd on miay snzeilic Drosixlos od tha
Soleculos  Soaetdy OO v il sumner o racicals per tun,
Loiarizution ol the txanlltlion niuisnt An the carczorzcre, and
also tiis extont ol t23 Lrvildeilon, LicR oo Tho mesoers 4a she
Iooalas Jo [adfp anl 504, &epencin: oa Sr;equcncT, has the
fera o2 @ odl=einz=d Vo, i L1050 cutwe 4s clrogtinized
L7 o4 TLvimws &% ¢t , S0 28 gasond WAt 4 eoTT Yt v les of
Cfpeecsacy dneludsd Zetuilm Yo aad Vo {(Bliz. 7). Tot2l curve
ol rovaclon fol willi wlso fzve & Balleshnzsd eoatour in the
e7ent the sisne 22 tic ceellisliints £ wnd &y ccworn and 8
3009 Sunplen contounr LD “hols sLzas e cillodont.

Fizura 7. Curves ol eirouli» dlckhrolsn amd dispercion of
opviced rotation, explalining the appearezce of & complex Cottoa
ei‘{ect Zor un eleoirioaldiy rosoldved transitlion in & nelleal
polyzmar.

1 e &ffcet £ 1Izzt Sulling alorng the £xis of ke Relix; 2 -
e ks Daaling pergendicular to the ax.a of toe helix. The
orves caalitztivoly represant tie dezsvior ol I{requency dspen~
dent parvicles in tos formalas farfe) ff =nd /el L , Lo Oop
coafficiants &y ird L. are taien eguai to a3 unit, tndsy
3200ifie conditions these ccellficiesnts haveo a difioren® valus
223 sign. Tos cese depisted in ths drawin can qualitotively
explain experimesntal cata o> Folyportides in the @ ~helliecal
eonformaiicne

It is necessa>y to spe.k sayadatelr shoud tie ortleal
estivity of Pmagnetic® ajya-transitic-: /41, 427, Suing of
1o7 Anteaslty in the avsorpiion sjectu:, ¢hsy . "t a1

CTou large
contribution in the a2a0tra ol circular dighroiss .zd rotation.

13,

el ol i




" the optisal aotivity of this trunsitlorn La ereatad by tha statis
28034 of edurges of the separats groups surrounding tho given
. 0By DA 348 to the interac:i on ol thd elestriocl eizole
. menents a8 &n 1T c-muz::cas. b tha near ;rouys play
. She maln auh. It 4s importics ‘.:o oo $oab & S.aiflcant cone’
- Swibutien in the optical actlvity of an Afle-tra:sition
- shau)l be m’? ghe iriuctive eomgseronz of T e eLdet=leal
ateent of & nru:g T e=tranaiticn 1ok is paral el to tod
the N o=transdiioc. Due to Ta e
the electrical &1pole ma.nl of s r.,@-tx-a..si*‘ :
- the mo insmction is not rcat, toacrelore it 1a pocsible !
to disve ths splitting of the nRo=traaaition, and in this
ﬁttﬁ otton effect m;u be simpie. _
~ tchtivo sontributioans o the nftse and 7t . <oans
7§ optisal densiiy of the laherent eleotron &£35Cr,:.-ca vands of
molecules d.cpor.d on the geoamsizy of these strustures.
" ongysfepe the fora of the curvas of rolaticn and ciroular die
- oloish 12 the prange of 180-230 nm will be diflorent for diff-
' mmxammummmmowm,ummu
$he wnx.mhg. 1ix, and structires ol collagen and
. wm is in regards to the manifcstation of
properties mum strustural forms of double helieal
M az m and RXA ’n the range of £30-330 .

now the erigin of optisal estivity in helical poly-
MMPe W vill awitah £0 a discussion of experizentsl results O ,
ma Wswoc:m-mtm.umnth j
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8 dspists the spectra of absorgtion, ei-sular diohroiu _,
&pou&mot opitioal rotation of syathetis polyseptids in
Delisal forc and the form of an irregular ooil /20, 34, €0/

R

forencse in optisal activity of these two forms is apparent.
604l is eharssterized by a sinmple Cottom effect of |
1y small scope, and,as this is cﬁ:oud,mpnupct i
otrotatimwu-oum s with the maximm |
surve of absorpiion, Optical astivity in the irregular :
mhvg dm‘rent explanaticns. On the ons tand the ]
) g i the 90 r, striotly spealdng, is ssymmetriual, |
{
!

gi

R
fi

i'.

. Se ey hul symme ey tion, 4f we consider only ators whiok
. arg found in tos plune ;‘.: ths paptids group, is not fullilled.

. hthnot’mhand it 43 possitle that thero are two or thres

o ehramo;Rores whisk preserve in an “irregular” conformatlion some
- mlédle offoctivo sm;m wiioh cwum the opmal aoctivity

‘!ho na:.m omiuw ccmspcnds t@ a con;hx cotton offect
,;nputw % aemmm:matvm !
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2Le tasory of the orl3in of thls erlcst v2/, viich was prasented
4Lave, c£asws tiant a dinves rolatlien besvaon indiviiual eauponentas
in ne sisctrun ol Lsoriticn ani ting Soutour In the spectiun of
cieirolia or rotatian is absent, 4, 0., tes <wo Zoin pocis =
#054Livo and negntivs - earnct se Cireszily Soparcd to cuzpone-
ents of aLserzilon st Srequorey : emd Vi e .50 taecrctical
surves Gouloted dn = -, 7 nzly s Possible 't Quaiitatively
6x,.2ain tae eourss - 4gs €3 >l ane:

Facantidl curves, and tha 3izn wnd
t20 vaive oo ¢ -S88 ©.7 lotutien of tio Sor;cs. ondirs irange
i¥ons ure L. _.mant w23 thoze radictec L3/ -

22053 *
# \rg |
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. -~ \ ’,

»mwwm"%

g3 G. Szectre of adsorgiic- | eimoitin disme: oz (a), and
disparsica of optical &ctivisy (bi QL solr-l- luiois aclid <0 an
Laveous golution,

-2 al) czses the solig Curve rililes &2 2 -nmizzecs conexrmatlion
A2 4.3), arxd the dottcq curva to Lox

~2acentraiion 1s witildn 4te din?
~bsorpsica, curves of sircular
rozatlon {B) are taizen Tospectively .rez the works /20;
<ile Correcotions for refrictlivs inigs

cal vulues of apecirl >otats

2 0L C.0L76=0.54:. Spactra of

3% a2 40;
ol tas solutica and muzorie

-0 &re not latroduced, £ = molap
coeflfictont af rotutlon, (L7 - 233¢ific rotation, :

e

egular coatorzation (pH 7.3).

4
dLokrelerm and &ispersion orf opticeld
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?igs 9. Caloulated spectra of sbsorotion and eircular dichrolsa
) and parcilel (2) folded laysrs of the poly=-

Lfop

”’sm chain .

The ooluwrns depict the forces of osoillators of irdividusl com=
ponents of the transition ia peroentages in respect to tas Jorce
of the oscillator of the NI #=trensition as a whola. The solid
surve Yepresents the eurve of elliptisily for t.5 bapd with a
width near 2500 cm~i, Doited lines a, D, ¢ =~ comapor.mn%
contributions in optiocsl activity caused by resonalce (axciton)
inteyaetion, the intersotion of connected osciilators, and the

 tafluenca of a statis fisld., The length of wave ¢ tis RJT#-trans-

1ston in both ocases is taken as 215 nn, and its intensity 13
N H (:L :d&s?: e M“lg (b) Relative absorptica in
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P:z. 16. Spectza cf a‘::,:‘*pt-..n, c..:'cul P <fekroisx (a) ard
dispers.on o optiszal rotaticn (b)) of aqueocus so.ubld
tcids.

In 81 cacas the <3224 line ralites to rativa helical conformasli
{(+ 29}, ard tzo dositzd to %tas &a

of bsuting (+$.» Je

Spectra on £u30% oo%iox are give“ for a solutilcn of DA from calf
tx;mz ‘1 ’-oavy wRso>, leﬂ.g;r... of cuveite L em, ecaceniration
0.C0%7% | Cirves o circulaxr éichroisn - for DJA from oall
thyzas /4:97. Curvoz 0° disparsion of optical roitation = forr DA |
“roa saizon spera f43/. Correctiors fo> refrective index of

tha soluticn in m...srical valuss of apecific *m sox are not
’nrau;h.t ~ae
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. - .. Recently a thcoretiial oslevlatlion L ralc of o e ricnl
. Se%iwity of & polypeptics chala in tia P -zenfor.ation sad
“and 0180 of the helical strustuves cf poli, rell.a - and =i giire
- I8 durned out thay - .oesc eascs ono could mch ze il c-
ecamination whioa - sultalla for ine 7
‘polypeptides, - ... iPc:a the resorsrs: L
. 8Py t0 conside _tee interzotion of tuo
- OtheP electron iransitlons Ia tha 2ore remoie
- af the speotum, and also to koep in xind tis
- eleotrisal field which 1s 6reated rainly by tne s:. "
.moments of the peutide zroups (Fig. 9je it %5 5. L
“tha% at the presoni tizo there is =t231 fasusliicrius (ol inl
~4ata on the @ =for. of po.ypert’ . _.» a quantliativc ¢
m uth tbe rTesuies of thaora Sical coxjusations.
: E S

’
*

Ohf-
iy
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et bl v, po
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tera of dispersion of o ;tdcal rotztlion (Ti7) ana

~ Main
~eire dichroisz of polypeptides iz various soilirencus+ 17 .

| @ 0, -
woxgant Miuoms 2 A
g &
L3 e U~ ST V- VR
TeTIt =130 BT (e=dirrs) ;. e LS -
8199 <GB b SRR | e S 3
$idem 38k - JLTH) ‘-‘m Do etiann
i® Lidan
L.-tﬁt 103 k. U Ao b«‘ Hel
2 -0 I TH ~SN
Fi~2 50 -=NX) 218 (=000,
198 8400 26 1557 ‘-—M 288 <4500
j# TE < VY]

- . — e - .

m oited valugs ;cr etreros aro praliminmary. Dosisratioas
50 folloma: m = averige rotation of -adicsal, c.egreo .
* dacimole” ® 7] -~ urcorrected, based ocorob-act

M, sverage 1123t 018y of vedical, d.eg,roo o o= o :.ecino.".c‘l.
‘. Mol Tutamis scid in -“r' Pu 45456
3, 8ilk 2iLroln in a 3QF acnaous s..ution o2 rethonol. Values
‘&0 glver. in parenthescs 8104 they are obtainad >y extrepolation
S0 @ 3005 B ~for:. These values ars approximate and de.2nd on
i :hl omposm Lﬁm ol theiael-nnt.
e e utaric s A3 water, po E Ted3e

' (&) = 2-holix 255 z qucr'a; (¢) = co“‘ {4a) pa3;
io = Giroular Dichroifm; (£) = trough; (g) = poct; (n) = minizum;
1) = paximum;(j) = 1ittle.

' fhg main parameters for the ourves of dispersion of optiscal
‘otation and circular diohrois> for var:.ous comforzntions of the

130 chain, including tks £ «fo t..a astizerallel
m’;ﬁm. are pmsonud in rablo 2

1.

Tl

18.




¢ . R N By admmd - s Y N - .2 ¥ 4 o
Lats ol oderfusiric milsirrusris J.p zuclils aslds sre cited
&0 T3 - - S o. . - . - PP . 2 ..
AN wL5. LU faiwilie 2O GZINGLAs Tisonosiill aellis reduco an
:
VR ahel

arale_Cis MalEo OF Surves ¢l 0tL3al DoTuliiie in Cuigacsison wisa
Polirpesiiices ruvelele aclids iy 4 nmeora eoplss socitrun 0 &boOXp-

Sior, horevwer in visy ol tao :’"'“ari:’.;: fn the structure of

& :..ole-.\..J o2 ruglicic eeld 2 2inullel :m:;.c.‘-r.;. alth friguencey
‘,/,, Jor Sa c-t:wi:icn: s ..;c.‘.:i:‘:,. Sherafore <10 coaras :o:-.:!_,.-o
-cul vb-&f‘;-fw L-!’n“‘ S}"nc :‘..‘.‘ :.’; '-'.3 v-ua ?“r ?:-3 e TG a‘ c--d

Q.LO t:a[a ad\-u ra‘ tlho 00-01 c--:-e, Chc“.. DA“O “ -0:‘.- 90‘.“370‘&1‘ k4
st a Jorr G2 whieh L5 cralezous 0 e duioals Lo w./ /o> thas

adde’ - A..,o

,.

curve dosicted La Fij. 7 wiil vhe solid 1fn. /177, Thus b

c.2ve Ca ouilcli &.c»_l Vg .‘.‘:': €.l 2 s wDelg uwlg ol abzodDe
460 2n macleic .cids clucul Ve & tullesiuned Soln. appurently

vals rinio eoncauslion 00 a2 "..a"'-‘ <s L agraczens with cxperinens
2l dota o TR wetransiiocns.

In a.“-.xal;‘.:y tio maln meniin In tas speotrun ¢f adbsorstion
{arownd 2350 wad 185 ) ¢ormoeerozd 6 <hae maxiioa In the spsctrun
ol ros at..o:: :-*c'.;::d 257 ard 209 ). Tas curve of ci-culsr
é.’.c‘.zro'.s; R sursd enly Ia tre rangs fran 230 ra <37, yasses
tars e z'o sloca Lo <l 1.‘1{,»“ cx <o wave ol tiho maxfimiz of
a‘.,sv’r.:.‘.:':. Cr. Zhz ¢unsa hond 21t msit:.ve sheuldlar is considere

s.a..y lsr_o» Lzzed on ....a zazaly L of tio megavive onz. It is

os34blo thas tals pooulinrity is cornecscd ¥ith t2a zas’festatica

o;‘ optical ac‘:wity ol tie t:-:.‘f.’.,..c.., wailea bhas & maxdian of
‘:sa*pt..c:z el soound 280 nne Zelides 4his the moiecule of mue
cledfo acid Za ndditlon to wna Lolica” coaformavien 20tivity should
2180 2032358 activily vhich is coniitlonad by tre rutual inflvezcd
¢l the 40 basez, Iound cxne a;:.'~ v the othor in varlious unary
r3lixee, -t can be ceen from F.g. 11 th~%t the palxs vhich econs
tain zus-ire and oydesine asve o vary larga posit. re peak of optie
cal mecation with 2 maziriy of around £30 £m /557. Fooa bere it
i3 understundaple why the BAGL tuls of optical woiivity &t this
..a::g‘-—- o Wwavs is r.aoo"tic $o tia coatond o Tosse radlesz s in
<22 molocule of DL /I87. %hus the coairddbution ¢l diners may “vo
cauite laize, hica mwodxes the ca::'eapo*din,, ciatortion in the
curva of conforiition Opticil ectivity, Tals oircusstance ma
explaina to sone cogreo the incariletd eliriration of the optical

sobivity of DA during trancsitian {r-:a a native stite to denatured,

T2y dispesition of tns nzarest neigzdbors in tne dsnaitured state
a2y also play an iogortzat role

ULtk ot & d~ust 2 stuly of symatkatic polymiclessidcs with a
Desulisr <iusture /Iif =msy shed light oz an usdersiznding of sev-
7oL pec - leitics ia t..a &isz3raion ol o3ticil rcr.tlen and olir—

et o e S et e

R SO

cnla.. dichreism of nucleis a-i:.s. Zorover ), in view of tho faet t.haﬁ

moleculss of pol:r:mcloo-:mos in 2 muber ol casas [avs a confore
ration wihick is dillleronv ..ro ths co"‘or“-‘-* 2 ol ""\, a3 anxaly-
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Pig. 11. Dispersion cf opiioal »otatlon ol dcoxyribonuslestidces
dn solutica (p3 7.7).
The nitrc;on dase of each of trhe cingovnds 1s desiqateddy taeo
" Jettersst A - adenine, T ~ tayamine, (i), C = cytosirs, & - suanine

(b)e The dotted linas shovw tha ¢urvoud of 2ispersica o optisz. .
aotivity of dinors wita camplensatary bases, calcuiated b{ tha

: Sormls £ aJ, + £ () , waere £ and £, are shs molssular

) parts of the cxpounis. LCada eitil frem work /30/.

~ | Caonolusion

: 'dln analyzirg the main coptical progertles of polypeptides and

' o solels acids we-bave-turped aticntlionm t0 the essere of the orizia
of effects in the area of &osordsicn bHandse. Only tas experizantal
Pesults for long helical moleculsl v.od @iscussed, Coriuin pro-
blexs which &3¢ sesondar:” 4in reczeet $0 ¢~ mali alfscts, such as
the Anfluicnco of ta0 sslvent or manifestav.ca in toinspasoctt areas
of the spcotrun, were not toucked uzon An-thie wawndicae, tiough
they undoustcdly kove groat significasce in cnalytizal woriz,

Neverthoelcis, wé-rewe 2.8 an analysis of diszpersion of rotatian

in the virinlo ranze =iy zroducs s.prloersatarr infeozition in an

analysis ¢l & ro ture or atrusturcl fooms fBly thouch at tis

Fresont 120 tils Intarzretaticn heads ad esziprigal nature o a

considarailo c:zreo S ecomzarigon ol thsory arnd oxneximental data

Lor the ares ol zssorptlon sic 3 $hat =here is qualilivlve a3res-

Bt wesTod theme In & Quaatitative conmparicen was problex

&riges o L. accuracy of the spcotral cixracteriatics used duxing

esloulation on the ons h:ond, aid consid:ratica ol two contrilte

tion of warious effects ol a secani orcer of smallnass on the other./
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