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B 1. Approximate Bond Stretching Force Constants(from Ref. 1)

Bond |Molecule| k, md/A Bond | Molecule l k, md/A
H-F HF 9.67 F-B BF3 8.8
H-Cl |HC 5.15 Cl-B |BCh 46
H-Br |HBr 4,11 Br—B |BBrs 37
H-1 HI 3.16 P-P Py 2.1
H-0 H,0 7.8 Si—Si | SisHg 1.7
H-S§ H,S 43 S-S S;H, 25
H-S8e HzSe 33 B—N B3N3H5 6.3
H-N | NH; 6.5 C=C | CgHe 7.62
H-P |PH; 3.1 N-0 |NO 115
H—As |AsH; 2.6 Cc-C 4.5~56
H-C CH3X 4.7~50 ||C=C 9.5~9.9
H-C CoH, 5.1 C=C 15.6~17.0
H-C CeHg 5.1 N—-N 3.5~5.5
H-C CyH, 59 N=N 13.0~135
H-Si SiH, 29 N=N 229
F-0 F,0 5.6 0-0 3.5~50
Cl-0 Cl,O 49 C—N 49~56
F-C CH3F 56 C=N 10~11
Cl-C CH;Cl 34 C=N 162~18.2
Br—-C |CHsBr 28 cC-0 50~58
I-C  |CHy 12.3 =0 11.8~134

B 10 o&7}x] Y=} Ale] 9] stretchingol]l B4 € force
constantE YJeh{ e},

IR-Spectrum .2 Y& 2 Ezhflof 23y 8l8 #ste
EAehsd BEe Be E3o ysglso] o= EF
group®] stretch oj= H¢1z] Fopr 1 g}, -
A A712E ol 88l A2 A4S B A5t X
groupo] o] XZollA] stretching peak”} LFEVER] £14)
A8 + Aok

3HH, < angle bending¥t 32233FchA 47| G F mat-
rix2 HH thF2e 48 4 9ld.

A=y, - [-—2~—u1—+%(1—cos )]

o] A& XY,3¢| bendingdll th3t frequency & #A)2H3}
=l 8% 4 e}, 3 2 H,00 A9 r=0, %A, o=
105°, £,=0.77Y W) AL FL 1677cm’ 24, AP
1654cm™ ¢} & gh=ch,

H 29|14 «2]7}#] angle bendingoll th3d} force cons-
tant& 27k eI} 71E} force constant® Chough
T referances #ma}r] igdth. EE olejg oA
o] £29] normal mode$ AlAksh= Ao op, izt
oH ¥} spectrum & M 3}HM Z} F4 peakE £
& o v € 4 ek

AR o] At M= off diagonal force constant7} ©17F
8tA 283l band shiftell 2A 2Hgsle A$7 &2
PeptideAol] thgt bond length®} bond angle HE 3
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> o]l gshA Heoh ey o] Mo 2 B sES
=43k gro ,] bendingell $-£3}71olx= 227} Ach
o1 38ke] 49 normal modey %) »}1'8}5-
7}? Q2302 Hol 3N-62 normal mode?] A& A
AshE A @ Aol 28y HAR 1R}l IR
Spectrax o}F {tetslAl YelU R Ut} o] monomer
unittd AA%2] repeat unitol] s EE= bando) M
AAAN e dhiolth, AY 4 mEAke] 29 22 unit
cello] pH 2] repeat unit7} g7 E3HEo] glo W 3pg-4

_1‘"1 o

B 2. Approximate Bond Bending Force Constants(from Ref. 1)

Angle Molecule

Fo/v1'y2", md/A
HOH H,0 0.69
HSH ILS 043
HNH NH; 04~06
HPH PH, 0.33
HCH . CH, 046
HCH CoH, 0.30
FO¥ i R0 0.69
clocl CLO 041
FCF CF, 0.71
clcel CCly 0.33
BrCBr CBry | 0.24
FBF BF; L0037
CIBC! BCl 0.16
BrBBr BBrj 0.13
HCF CH4F 0.57
HCCl CH,Cl 0.36
HCBr CHiBr 0.30
HCl CHal 0.23
NNO N;0 0.49
oco COo;, 057
SCS CS» 0.23
HCC C,H, 0.12
HCN HCN | o

H 3. The Structure Parameters of Peptide Units © Bond Lengths
and Valence Angles(from Ref. 6)

Valence angle,

Bond Bond length, nm
degrees
Ce—C 0.153 CeCN 144"
C—-N 0.132 OCN 125°
N-C 0.147 CceCO 121"
C=0 0.124 CNC» 123°
N H 0.100 CNH 123
Co—CP 0.154 HNC(Ce 114°
Ce—H 0.107 XCoy 109.5°
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3. Conformation ¥ Microstructure2] &}Ql

21838 [R-Spectrag o] &3t Bl £3R group?] v
gk, 24 single bond9] 3)He} 9}t o2{71%] confor-
mation] ¢l B u¥E-ahe} 71538 microstructure v
ojgA & 4 A7t

2, 2-dichlorobutane(DCB), CH,CH,CCL,CH;& o]&
3l ol & EojHAl DCBY A$ TT9 TG F71¢ confo-
rmationo] 7Fs3tch, o] A Fefol| 4 o] F confo-
rmation®] 7H538l1L wabr] Poj Al spectra= ©] F confo-
rmation®} spectrumo] &£4¥o] 2t} ©] 5 conforma-
tionZ TT7} TGRT} © ¢bd 8 F2& 714 ¥ oy
conformationo] 2.2 A M3 WZHA|71H A Agete 2 sha
TG7} TTZ g x]o] TT conformationvte] &7 %11 so-
lid 4efe} spectrum& TT conformationgtel] 213k #o]
ek, C1 spectra® 3% 20 YERRIY, 28 25 HW
C-Cl band stretching& 600~700cm™ #<:¢ie) C-Cl F
919 conformationofl wal A7 shift il ek, 650em '
TT F2ZoA2] C-Cl stretchingol] 23 Ho] 690cm
wiro] e TG conformationdl] o5+ Zola} %—': 4 Uk

(a)

(b)

CZHSCClch;;

L 1 i 1 i 1 1 ")

900 800 700 600 500 400 3 200

Wave number{cm'!)

& 2. The infrared spectra of 2,2-dichlorobutane(from Ref. 8). (a)
in the liquid state, (b) in the crystalline state.
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m2}A] syndiotactic PVCe| ¢ TT 3% 714 Zolug
C-Cl stretching band7} 650cm™ o4 A §%7} Jeht
™ isotactic 3e)7} W PVC chaine helixd ¢.g8 m14dx]
Al ®e] 690cm™ oA A3 F peakS A Pk,

& Eo| 2,4,6-trichlorcheptane2 t}&a e =z
=

CH,— CH—CH,—CH—CH,—CH—CH,
| | |
cl Cl Cl

ulx] PVC9 triad¢} ek o] 813H8-2 syndiotactic¥,
isotactic®d 2 heterotectic® ¢] PVC9} 27} A 37}
2] ¢ isomer7} 758 B Aelth. o]& Z+7}e] isomero)]
5} spectrum$ Ho] W syndiotactic®d 2] 7% 650cm™
o| A isotactice] 79 690cm™ oA heterotactic®l 7
§ <] 270¢] peak7l EAJol Wfehtelel £k @ 3414
1 A#AE el * P 100% syndiotactic PVC2) 7
£ 650cm ™ 25104 §4 peak7t JERIIL 690cm B2
olMe Jeh}A] ¢b& Rolrh “1eh} 690cm o)A 47}

—

oo

w

550 650 750

Transmittance
2@l 3. Infrared spectra of isolated fractions 2,4,6-trichloheptane in
the region 550~750cm!(from Ref. 9). 1) Isotactic, 2) Heterotactic,
3) Syndiotactic.
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JeRA chaingl kink S 93te) zule] TGE 9] co-
nformation-§ Z}= microstructure’} 2L & 4~
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4. Dichroism

Polypeptided|+= a-helix %9} B-pleated sheet o)
EAgct 3] 4,5004 Bie] F 2 uF =C=0--
H-N= Ato]9] 4ZAF 0] dojutr ok, Amide I, T
Ag 720 wet B 40 JeER Kol ofzke] shift7} vf
et it} a-helix?] A9 C=0, H-Ng] stretching®
o] dipole momente] Wzt £l Hlon Wsls
i, pforme Aoz wWald Aeld, IRY F5+ di-

2% 4. Hydrogen bonds in a helix.
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H 4. Characteristics of Principal Infrared Absorption Bands of the Peptide Group

Hydrogen-bonded foé?ng ’

Non-hydrogen-bondgi

a Helix B Sheet
F . ~
Vibration - /oR Frequincy Dichroism requincy Dichroism Prequillcy
(em™) (cm) (cm)
N —H stretch «N -H-> - 3.290— 3,300 il 3.280--3,300 1 ~3,400
Amide I(C=0 stretch) «C=0- - 1,650~ 1,660 il 1,630 4 1.680~1,700
1
Amide 1 I—‘{ s 1,540~1,550 a4 1,520~ 1,525 |l <1,5207
«-C—N-»
|
ransiion Polanzed Electnc
Structural Unit Lomse‘m Vector Vanwve ! Absarbance
0 " £
: I |
-— C —
|
C=o -— I

(o}
~ € N

12| 5. Hydrogen bonds in antiparallel 8 pleated sheet.

pole<] wa}aol] ula|sl7] wjitol, 2o wpef £ whak
7} f2Ptake] dipole moment2] ¥Wshafo] i vehd
Rolmg 11 Frt M7 tadighe A g4 4748 +
olc}, &} ¢ol]») H%o| polarized electric vector?} tra-
nsition moment®} H&EH S o]} FvE 2A e
FABA I F47F 9A] =tk wlebr sampled] 48
) wheko] ujsbed %3 I P(parallel polraized light) ol
Qg 58 A, g st 43 H3(perpendicular pola-
rized light) o] %2 A, 2} &9 1 ]

_Ay

RA_L

£ dichroic ratio2} 3tth. Random orientation?] - R
1o]t}, 4% &4 band”} R>10]9 parallel(n band)
o] R<1o|% perpendicular(c band)z} 3t} Dich-
roismg o] 83l LZE sAsls oS B 3] 7o) B
¢l poly-y-benzyl-L-glutamic acid®] spectracl]*] amide I
En & || o}i amide I band?} ¢ & _Lo|Bg o] &
A a-helix 725 Zhedy 2 4 gloh

Polyethylene 2] 7-$- -CH,- 2] group frequency+ &%

i

DEXieEn JlE A4d 18 19939 29

3@ 6. Principles of dichroism in IR absorption.

A st e A Bap g 804 %o C-H st
retchingg B {5 st 3] waoz 23l
% o band2t &  glc}. CH, wagging®] 295 4 f-Fel
FH o= dipoleo] ¥ Aol=2 n band”’} @ Ao roc-
kingo]1} scissoring®] 4%~ dipolee] W3}7} 4=20] & 7
o]2 2 g band”} & Zo|t}. PEY]| t$ spectrum& 18
99} ¢th. CH, modeo] tidld o, nv} Aslof §A
Bl 2k olx @ dichroismS o] 83} 7} mode2] &
o] gold|HE ¢ 5 qlth. E& PE7} random orienta-
tion¥]o] Q= A-$1= dichroisme 338 4 3, A8
ek dlell e)sle] orientationo] Z71l A4E dich-
roisme] 5-glo] el Zo]mZ band assignmento] $
48 4 A¥2 FE polymer chaino] ojEA wj&kx]o]

- A=
QertE & % ek

5. Symmetry Operation

219 symmetry®} &4 bandy= o § #A7} 2lon
7t bandis of® moew AFWHE wasd uxl ¥
2o} symmetry 2} 2} band @} symmetry operation& &
B HEMRM oz v)77)2 sta o7IME Eoix] As
IR S WU o= o s I b et B 1

H,O04 CH,Cl,&= Cyy symmetryE 71412l lth. H,09]
79 3N-6& A48 3789 normal modes7} ¢tk o]
vibration& 2A, + B, 2 & th# &< A, band”} 27} & O-H
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100

80 === (3294
R
\c-:/ 60
<
2
g 40
g
& 3,292

20

1,652
0
3,500 3.300 3,100 1.800 1,700 1,600 1,500

Wave number(cm )

3% 7. Infrared dichroism of oriented films of poly-y-benzyl-L-glutamic acid. Li

ght was polarized parallel(solid line) and perpendicular (da-
shed line) to the fiber axis(from Ref. 12).

\ , / _ + symmetric stretch®} angle bandinge] ole 4&}1 bju)
\ %1 B, bandt> O-H antisymmetric stretcho]c}.

] \ / \ / \ / ‘ \ / CH,CL,9] -%-9] vibrationi= 4A,+ A,+2B, + 2B, &

~ '\ / \\ / \ / N 5 970o)th, Ayoll %3 band IRolE F4271 Yoluia]
v,(CH,) v,,(CK,) Y.(CH,) 5(CH,) 9431 Raman spec_traOH Ayt Fsioe 288 gy
sym-stretch  asym-stretch wag bend & doed o] F ubig ol gsloof sy}, FPR o
inversion symmetry Cig 2re Ezle] A9& IR 23}
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