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Abstract

In order to study the molecular dynamics in polymer systems, the nuclear magnetic
relaxation is investigated theoretically. The spectral densities of fluctuating dipolar
interactions are calculated for a spin-pair undergoing multiple internal rotations
superimposed on the isotropic or anisotropic overall motion. Six types of internal
rotations including the stochastic rotational diffusion and the rotational jump among
unequivalent two or three sites are taken into account. Applications of these calcul-
ations are made using three synthetic polypeptides in solution, and the segmental
motion of the main chain and the internal rotation in the side chain are discussed in
detail.
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P1 . W2

S | & S —p.___ W
- 2W1+Wg H PZ—P3_ i (26)

2Wi+W,
FRDBE,EL-DDEISICH 2, TNHDEIZ( ) IRL 72'H vicinal coupling constant *J»
ERDZLDEFEICLCMIGL TH Y, WHERDETAPFBRETHE I EE2RLTWS,

£ 1-a PHPG fI${noWEHEEE *F 4 —%, (300K) #F1-b PHPG I Bz &
&k, ( )I3'H vicinal coupling

Iz & B8R,
K F | ®2F0L W, W, W, P, P, P,
Ce—Cs | 6) 8.0X108  4.8X10° = 0 0.750 0.125 0.125
(0.630)  (0.240)  (0.130)
Cs—Cr | 6) 1.4X10°  7.0X10° = 0 0.200 0.400 0.400

(0.200)  (0.400)  (0.400)
Ne=Ce | 1) 3.0x10° *
Ce—Cy | 4) 4.5X10°  4.5X10° 4.5Xx10° 0.333 0.333 0.333
(0.333)  (6.333) (0.333)
Cr—Co | 4) 3.0x10°  3.0x10° 3.0%10° 0.333 0.333 0.333
(0.350)  (0.350)  (0.300)

+ [ L AR (sec™?)

WizarvhA— g ARFEHEIC OV GENSZ 2 H L, JlEsE, MRk LEEERLIEE
o TwdI EaHEHELTEL, M8ix15 100MH, TRIEL AT aafnicxy s T,
NOE 277, NT, i215MH, T8 S8n 3 2w @ofic ¥ins 2 2%, 100MH, Tli—i8
minimum %8 LTV 5, X, NOE (Z15MH, Tl3&Aiic-k & 28 (O H 1o & 2 B FHEEEM
TIEIESN 3) ERTH, 100MH, Tl EREL LFELITEIL Thid, 2ok ) IciHEwy
ER AR EE BRI N, [l a- ) v 7 AT 2R ERL2, NT k2w Tit, A
FBUR L EIC K E{ It T b, X, NOE 22w Ti3, 15MH, TOEH LKA % D) i
BLUTWEOPEENTH B, PEORREL R, PHPG 08B L SN ESD 3 > Kk A —
Vg VIR R RETL 72

F¥, FHCOWTRE LR 2EEEREL HoC, Ca 0 T, NOE 2T L7z, £ 0%
22 OnEEE T T,, NOE # LT 2 BisiiikffsD,, D. Offild, 7% 234
WTED,=D. =1.5X10sec™t,, ~Y w7 ATED,=2.5X10"sec™?, D1 =1.0X10%ec™.
s, Dy /DT a4 NTIR 1 THYVEBDPEFNTHEZEERT, —FH, a—
A~y 2ATED, /Dox25b %), B, Y BFRNLEREZT L o T b I b b L
b, FHICOWTIIRR L ar R A—Ta VIRFEEE T -T2,

M8 NOE & T, ic2nTid, EF AL EETNA D 2 DOREEELZ HWT, ¥bo LD
SERIE % BT 2 A eI RE L 72, £ 2 -2 (3100MH, 0 T, DERHEN A % v, SESHET
WEETFNLL) (B (CEE L 2REORITEICH 5, WEEERO BEELEHIRE D, 13108~10"°
seCc TOMBEETRT A, a—~ v 2 ATHT B HHEEECNE v, X, Co—Cr K F L DA
Tk EL Y, EHENEE;C HEERA TWS Z L EHEICh2 %, LrL, ZThb
D, 12100MH, @ NOE, 15MHz T T,, NOE K #FERHCHBETAZ &0 TE LW, ZA
BEFND W TV EEZRLTWS, F2T, N—C¢ K> FUSORY FlaflL TET
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WA D jump BT NVEBAL TARZEZ A, EMMEIZITHHETE L, B54U72 jumprate W D
E%2FE2-bI2TT, Ci—Cq, Cp—Co K> FDEHL YD jumprate, N.—~C, K> FDEhHY
OEETEEARI 2 HEOTBICTRA SEEL Ty, —F, AW Ca—Ca, Cs—C, K
YR onTIERWERBEEENRLN, ~ v 7 Z TR IFHEINELS Lo T b I Ehby
b

NTl(lSC) (sec)

T T [ I
B a) NOE
3 o o
Lo ° 5 v F
o ® ]
- 3 b)
- 100 MHz . 15 MHz )
B o i B ® .
® . Q
¢ o .
8 15 MHz 7 2 =
(]
[o]
1L o — 100 MHz
. - [} —
g 3 -
9 ! ! I 1 1 | 1 :
G C C ¢ C,  Cg Cy Cg Cy C¢ C, Co
K8 PHPG® T, NOE (5> #2434 I\, 303K).,
13
NTl( c) (sec)
T T T T
a)
1.0
£ o 3
C ) ] NOE
- o ]
- ® ® ° -
b)
~ . q
n p
(o]
0.1~ - ©
- ] 15 MHz©
- o 15 MHz ] 2l 4 o . —
R ° .
P ] . e ©
- - x 100 MHz
0.01 ! I | l 1 i { 1 I

B9 PHPG® T, % NOE (a~~V) » 7 2, 303K).
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% 2. PHPG IO WEEIZND 2>k 4 —2 3 VR,
a. T, (100MHz) &7 A1) & 58, b. 15,100MHZ o T,, NOE iz
M B EFNL, 4)F AR,

Ko F a-~v v I A T LA ETN a~Y IR Fvyhadn
Ca —Cs 4%108 5% 108 4) 2X108 2% 10°
Cs —Cs 2% 108 7x 108 4) 2% 108 1X10°
N:—C: 5% 10° 3x10° 1) 3x10° 3x10°
Ci —Cy 3x10° 6% 10° 4) 5x10° 5%10°
Cr—Cs 3x10° 7X10° 4) 5x10° 4% 108

il BRI EGR S (£ 701)), junp rate (€£714)) #ET. (sec”)

7-b HFY (N.—kebraFsxFi L-ZA%31>) (PHEG) RU
#1 (L-e 2F>) (PLH)

PHEG, PLH iz oW KBS, 7> 5234 VDEETT T\ OREREETZHEL 2,
WrERE I CIz DWW, 15, 20, 23, 25, 63, 100MH,, 'Hic>wTi60, 100, 250, 400
MHz DAR7 Fat—g & Hvie, 2 CIEMEDEE THRNAERT,

PHEG O F$4C, »FEREREMA I, Cole-Cole D&/ ¥5 A — % y=0.75T m=rexp(AH/RT)
DEEKEEESTT, 22T, AH=7.8Kcal/mal, 7,=2.6x10"%sec. ¥, PLH 22w Tii,
¥=0.75, AH=6.3Kcal/mal, 7,=8.7X10"%sec. T& -~ 7z, " NEREIZ N T TN R 300K
[T B jump rate & 3 RUT4ICRT,

3. PHEG i NEpEIEE 5 £ — 2, (300K) g4, MO RNEEE F 4 — %, (300K)
K F | TV W, W, W, K F | =T W, W,
Ca—Cs | 6) 9.7x10° 5.7X10% Ca—Cs | 6)* 4.3%107  1.3%x108
Cs—Cy | 6) 2.2X10°  1.4X10° Csr—Cs | 3)** 1.8x10°

Ne—Ce | 1) 5.0x108 *

* W,= 0 (sec 1)
Ce—Co|4)  6.4X10° 6.4X10°  6.4%X10° ¢

# o Q0 BEAL 7z FHi A 2 site 1D jump.

#  [HESLERE (sec™)

B b o

Pk, 3\ D BERY, §5FORMEREMCEL T, BE: TRESA TV 2EL2 0
EHIETICOWT, EEOHBHEREZACHEICHEMN L2, M, EREROFMLEERICOW
TUTEEDEE THR L2 - 728, ROBRIAT R Wiz W EEZ T3,
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