lad| el
eadild Ll

6| st | o) dads Y | dad
Problems in the interpretation

of infrared spectra

- 291 -



-292 -



Lpn Il 2 dlicebgunc Ol iSoynoua) oy ol dl a2
ol e oy il pa g Ually Lt cadall dsa g b5
sy 2 U cile gl

(1) Yt

e oy (10-D) Yt ool ad (A) ooyl @lidd e
10.06%p 5,0:815 89.94%00 iy (50,511 O (g jeniall Sl
s, Bl s oo only sbldl 0l e

Waveaumbers inom ™'

g b el

0§ t ) w0 L]
T mmﬂmﬂwm e

FOUT R A 4

Pervent lransnuiindce

g_llLi“J_!I—.LLLJLLI_'LLJ_'L,_r__;l_l_J_LLLll_LL'_jJJIlllllF'!l‘]l]ljJI]]:J o
i s (1 * 1 ¥ L] i H 11 "

1 3 1

Wasclength In meccomeians

Fig.10.1 Thin liquid film.
(2) Jlie
3 0398 CeHig oyl Givatl At i sy (B) s 5
(B) css 1l planisl (s cass i (10-2) Y=atl 41531 110.2

Waselength in muromeren

4 ] 3 4 ] L] ? L] Ll [ [ H is b | oo
oo

E
[
o —— -

1 mallance
£
—_—
s
—_—
—
&
TN U]

i
~‘- |
& wi | I N
i | L | H ] M _1 2
xv

i H
g T N g o 199 inn fam 1200 1 L k] g

Winzaumbers if o

Fig. 10.2 1Courtesy of Sadtler Research Laboratories. )

-293 -



3) Sl

(10.3A) J==a13 (C.D) 180.25 25201 03! Lyt (sl s
Jemill Laig 144- 1435 1Lde i 3 4 6115 (C) s pall caals
dagp o2 124- 125°% 1l s 00 (D) 1220 (10.3B
C)) oo U 1)l ysmny cass (A, B) clenadl e —a sl
(salema aaly Latial Lias (C1D) Lt as juia ilee <1y by (D
ailn ey 182.27 %5 039 a8 (B) s Ul s gyl
Je=i 2. (B) cess ll oy (les g 90-01 lguait d 535 CrgH14
(B) slail cass o (10.3B

Wavelength in micromeiens

s ) [ 3 a ' £ 8 1 12 14 =
LI B LR RN LA AL L LR B AL DAL (L R A S L B B L
sl Tl
= @I =
5 i z
£ o T
R , .
< asf- | .
b~ |
=
1o
b 00 | Ly agls | I 1. | Pl i 9
o 00 woo 150 000 wo 160 lex 120l &0 )
(A) Wavenumbers in cm ™'
W ™
n iz " x = a0
@ N T T S5 L AR A 1—|°°
L e otrient
LY = =t
s oet 5
5 £
I —ay =
= g
Z 0.y —oe 2
R —1°%
osb- —1a
osf '_Jun
195 | i E
] 4t I gk ! I | L2
Son < ) t 1w = = o 0 a0 a0 B
B W enummber
Wasrlzngth in micromeiens
) 1 i ¥ L] ? L 1 1% = oooan
0.0 T T TTITT TTTTTTT TSTT] TTTTTT TTYT T TT] -0
I nl ~r
|
( MW £
r." ]:I
: ih
v @2} i N 4 B el E
i -hl fi 12
i 1 ]| T ‘ ey =
T £
2 o) [ {04 ?.;
=< o i —
L3 I l —43 .
= | Hos
Lo -414
31 y 1 | | I | | 5
Son [ a 3 [ 10 I 1300 oo o e ) 3
C W ket m

Fig. 10.3 (Courtesy of Sadtler Research Laboratories.)

2294 -



4 Jlie
e feliy cllena 2 Jelal 3y goma il oY il Ul ola
Cdelat il Jatisd | s U Legal o J=8d)

0 CH, (0 CH, CH,
| Il

@,C“Z‘:H:@ @ ,.C—fﬂﬂ"n\@

Wasenumbers n ¢m”’
ME o 0 Riol 150 (30 30 lw W

ii L4 5 L R |I|I||I|||l||I||||II|||| i t...|| TTTT ||]-v—1°“

sl

K

. =40
¥ |
3

T

£ j

T o= /
3

3

\

| | | | ! | H |
y SN RN RN E R I N I -.j_i_J_l J_Hl.'1 "lrl—l—'Jn
i

i 1 i } ] ! 1 li is n " 1

R ECTEN R T T SN

Wi slength in pigemstes
Fig. 10,4 Thin liguid film.

- 295 -



(5) Jte
ai0) 106.17 55 0y —F ol ol o OA) Y=
Jaimd | s il (ygemy 13l DB Jema 31, i) (CgH g islo

3G 41 F oiliss ol

Wavelergth in mizroweicrs
b ) . L] £ 1 " 3w 12 1] » -
T ' T 5

Absoihance
-0 po o 8 o

2obua Lo s pa le sl eyl o | | Il‘:rlll S N O A L0
10 ] 3 o =) e haxg 1o oo o -0 &x) x5

(A Waveaumbers i om”

Wassienpth m mucromeiess

-5 | L] - w w -l

oy T T AL S ARRLLLY R !Hn LLERER L rn: LU} T T 1| TITY °
IR =g TYEE T T T
o NJ ] NWAP (Y\f“vu
w 03k —jazx >
: Z
E = —foy 3
= 2
‘; s —las E
o —as
o8 —fas
= -
= —Jeu
1apF =118
10k T el 14 S U oY o U et ] WY I | 1 [ e
o [ o %0 20 ism mu e xe e Mw e m o
-] Wasenumbers nzm ™"

Fig. 10.5. (Courtesy of Sadtler Research Laboratories.)
(6) Jle
iyt —dl o C1oHgN,O4 ] S e ST | L =g
G 18 oy aelall — (6) Jemitl 4 15 (234°- 355 Hlgall
RSP RN

Wavelength in micrometen

\'Dﬂ:‘ 3 o °
L LR Py |rrn'[r1 T T
- ={a1
v G -—{nz >
; 12
Z oot L2
S
,E L e
G- b B
LR —0.&
oak —Jos
o= ; ) , —ro
Ry S s va sl ! 2 | 3 | {1 i ] 1 1 = L 20
A PR ] oc P 200 1o oy [ 1200 0 L) L] -x X

Wasenambers i em™"

Fig. 10,6 1Courtesy of Sadtler Rescarch Laboratories )

- 296 -



7 Jlia

wiro — (108 ayatl aiyg— (1) aglall Jemitl ad (M) osm 5

Tervent 1runimitiance

S-S ([ NV PIIP=SC N LM;.LA}L_L\ d.\:glc by — C7HgO wsL,

s M:l. (LT VRS i 1] 1o Vo -y 4] "

'||.| = R LA A (O LT R A R L I R AR R R =
) .
W

f

:

| =

—w

| %
—'»
= Liiii _1_1_1 p -nJ I'II!.'I.n..LIL' Lods ]"'Iill"l"'lin
H b a i '] ? v L] " 4 11 1 1]

Wanglenpth nroront e
Fig. 10.7 Thin liquid film

8) Jlia

=y (N, O 111, 162115301 e Aupandl 0351 Legd plusm o

(®]

) ol ey ¢ g o 3l (9 )50 il o e g5 (N)

u_ALJ;LA&)_qu_ﬁ‘Aﬁ)_' Z)} Z.Jé‘jﬁo‘s_))&.” Q‘)l A._x_cu.u_mk:gj_'b-..l

Abarhance

At liatn

(8B, 8A) cnles il

" e
=N L} s ] Hl Aah B
ae T T 1 T L Tr|Thalv T RIT] 1L
(_ [-\ at
o
b
il H—_V_‘_‘_/r' 0 2
i z
oy 5
LR} h E
nap- 1 H
—fo.3
=
onf o
1S —=‘::‘]
19 s
:-"E. | L | | | 1 1 — =} 2.0
:u. (R Ll 20 2w 1xm 10 1 m i LLt -a) e e
i Wasenumme m
Waselength in nooramelen
23 i 1 L) - w o il
a0 - i T 7T T T T=TT TITRT T \/c_.—‘
— ll
&
i ,_—//_‘(r_q— ‘ B
R | w4
© e 4
as | S Chl g
. e
3} —us
.1-[_ ' — s
5= | 1o
2ol I | g~ f P
o I o e 000 o 1an 1400 13m oo ax

Wasenamber i om

Fig. 10.8 (Courtesy of Sadtler Research: Laboratories )

- 297 -



(9) Jlie

Jelatl s oya dogliel (of als Jelss mild cads (nn (9) Y=
Of dx g9 - Tyglein Lo Lt Loy (s s 3529 0 lald Sl
=25l e £53 (oluatal Loy Ldars CgH100-P s 1ult 50t
A757CM" ks 13> — CgH1405-Q s 11 Ly 1704CNT
LLIN A e s U pds 575

CH,  CH,
2 g‘ ‘ .|‘ polsphosphorie aeid y g
CH—C—C H-_.—lr—COUH e oo—— Compound P and Compound @
CH, 1:1
Wanenusinery in cm”
NI &M J ::ﬂ.l - IR 0 (W (4] 1on RO &L by o]

A AL AR AR R L ([P TTTT ...:r-i':.'llilll'lm'“”
-'—\_.-'Vr'\.
[ -

l 3
H -
= | 5-'
— | 2
z — & -
3 H
E -
= ¥

L 3
5 o 1%z
R | 2
¥ | 2
- | .

n— — 2

|
| |
,,L.I'I'. e Conn e b bbb Lo
¥

] i ] i H 1 L] i i [+ |'l H ] i3

Wiavelength e mictomcia

Fig.10.9 Thin liquid film
10) yte
2 CHjl sty dialkylation s, atentf zal sl itgles
CioH1ANO- et s 5550 el agygall dual e dok)
cdacl agralisd! gy 3929 2 ol s Lle cadall a5y R
e L (10.B) Jemitl cdae T Jslma 59292 5 (10.A) Y=l
Sdelall 1aa il ga Lo cpleaall (pia

- 298 -



|
A i, T und R
5
NANH, i PO

L

v AR a0 A i o w
10
m f\f/'vvb/\ =
: ' rﬂf; V e
= [ - =
- ! L | a
2 » ] 14 1!
[ Y] Wasclongth in micronesctens
Woavenanbere o am”
s won o e o e orem pEar X0 iTa o - e o
i T g B T J T T TTITTT T T TN
] i
K s F /\_ﬂ‘/\_‘_’,——’__—\/:/ A
5 | Lﬂ g
= | i
3 a— I I
: H
= &
 wal— — = ;E=
: | E
ko -~
£ le__ o ®
' N | "
errvaberyrippri g itvetzc ot bu@pedyngadesvaly iJ_"lLII||11T]u
H ] . ] L T [} ‘ il it {13 1 [ "
18 Wonekength in nucrometses

Fiz. 10,10 (A) KBr pellet. (B) CHCI. solution (0.1-mm cell).

A1) Jhe

e 3ol o U i 4 5 yal il e el (1) Y=
Yaalllolag.agagaldl wygls e mla i e sube jid gl odsa
Y gladl uasl UM oMzl collag Jeladl doglea Mo 2 9d3
sam ) ildaad

000 00 ] 2000 IV e (B0 X0 100 100y o L) w
o T RERERERRE ..-|IIl|I|-I|I1II.l[IlI|.I-- 11T TEFT T Iu]
\

Wasenumbers in cm "

i

= _‘- )
Uty

Mercent IFansmnitlianie

|
-}
avury

W longth i et s

Fig.10.11 Thin liquid film.

- 299 -



(12) Jte

e Jelad Silg miliss Juad () sl cads ey (12) Y=
=L Le 6-nitrocamphengusles s is -6 Lalaml sl ouigtas
§ Pl s

H.C NO.
H_.C‘E.:D/ — Na Salt RS Compound S
H,C

Wavenumbers i om

] D 21sm 2000 1300 peG 1N 100 | 10 1000 w0 L] o
VTTTTLER T T (AEreTTT !I |IIHIITITTT1_I'."|T['I|H|.I-.il]l- 'Ilu: T TTITTTITTTaT 1y
|

|
o —_—
= =
£ z
2w — w B
g 1 Solvent CCI, ' -3
S 5
= | Cell 0.1 mm | s
= o -_—- =
E | £
:
E | | i
m}— — »
| I i
(TN AR AR LN N CARRE FRAE N U SR eradavenlpid Illllll'LL,.
H L 4 1 - T L] ¥ o 1n {13 i3 ia (&)

Waschngth in mecromstiers

Fig. 10.12 CCI, solution (0.1-mumn cell).

13) Jts
ieiyill e CsHgO «CgH120 dapn it Lot (V) o(T) luss pe
iy s e, s Vo -(13B) y= & ( T— (13A) J=3

Sl ais Lo )yl Lads o1 £yl udl Laglg susnlg 4 ylall

Wasclzngih in meCToyerTerE

. & L] 7 . z .}
L N T T T MR BEAALLALALI T ¥ LEL T .05

fﬁﬁ\rﬂ“w\wﬂ‘r ( l‘T‘\\) ]p’f\j;

T3
i ]
ol
oz >
= Op f 1|‘ :
£ 0a S
S i | L g
s -
asE | v
1of y 1o
2ol I | ! i 20
T 3500 *an 2w 2 o e a0 13m0 1o ) o w0 =0
AL Wavenumbens inam” '

Waselength i micraretzn

""‘\/.“-—\.,-_ﬁk/-'_-\-' — 'I;f};\”r.l H:

Absorbance

g;
LUl L]
> *I‘mm- Wy

(%]
L L | | ] | L L s 1 | L I {1 | o
2000 1800 1600 &0 130 0o =00 L - =

(23] ‘Wavenumbers in cm ™"

Fig. 10.13 Courtesy of Sadtler Research Laboratories.)

- 300 -



(14) Yt

Je=i . CeH140 a1 LS slg Ul il (V, W) pliss s
W) e )ll m 5 (14.B) J=atly (V) sl o (LAA)
iapde Gl el s alamiuly basd (s ) U s L adal
(14 Y=zt 2 daladl ayadl e WV s 301 20 U101 sl
Logd Aoyl 75581

¥
T T LR L) TT|[

TS

]

24
6.
o |i e
s a .
@ i 1.0
8 Lo w48 I|| | g ]J_-.Ll-
w100 LR wn 1% 2000 ] 1600 1 1200 (=] o ] 00 00
A Wavenumbers in em ™'
Wavelength inm elers
. L " B 1 L] a
T T T TTTT T e TTTvT T R |
{t/f f/] Fﬂw\ f\/A/‘\_al
A
I i-r “da.r >
r i v o
i e S
—in ¢ F
3
=—0.9
—
-T_I\(
0 —11.0
|- | | | 0
Wy Vg (L5 ) 1300 100 =0 0 00 a0

Fig. 10.14 Courtesy of Sadtler Research Laboratories.)

(15) Yt

2 Jels miliss Ugmda sals e CgHN — (X) (oo s jan
Ol 2 5sasall yeles uslng CgHoNO sslell il Jeall
oadall Jem il S lae (5 (233~ 353 lude 1o 53 4t (X) (oss ),
“ e i yas Gl alelly cuso il —(X) s )1l 731 (L1OA)

o CgHECIN eyt e 3L ade Jun s (15B) gt
IXK o 11 20 6,3 Y1 A1) e D3tk o 5Ll oyl

- 301 -



18 3

Wavelength in micrameten
“ 3

& 7
TT T

ST T T T[T TTTITR TTT T TITTT TR —TT 1T R %0
“_‘m W_I“
& 02— —jo2 >
2 g
2 o3} —jo3 =
H z
LY o —jos 2
< osf- —os
] —loe
= os
Lo o
20h.8 3 51 | L 11 l L1F i [ 1111 E i | L] L | 1 | J_ L l L] l 1 | 1
000 3000 2%0 2000 1800 1600 1400, 1200 1000 oo &0 =5
(A Wavenumbers in em '
Woanslemgih i mncromesen
23 ] 0
| 2 | { T oo
L e i, W 2
w 0.3 —jor =
g g
= 03 —ar =
= b4
£ oal- —oa 2
£ 3
o s} —fo.3
o -ja-
= —on
o= ) 10
| . e T | 1 | | IS oo | | p L 2o
A 3N pLiM] %0 et or Vs00 L] 1400 1200 1o - #00 «00 00
[l Wascnumbers in em ™!

Fig. 10.15 (Courtesy of Sadtler Research Laboratories.)

(16) JLws

(M) osm 50 g GHilmie C7HGO i 1 (D) s 1 a3 il

(16) Je=idl calls glc lelis (Z) o 1 75330 (7) @y Allia

2000

ivm

ﬁ

I -rv.r\n’\,_.nr\,-\,\‘_

asaxi

DUPINITIL 113343

MWW |

Fior. 10,16 Th louldil

A7) Jte

CH130Cli st -(AA) EPR="—3N { W A7 J=2s

JEmadl alily tre o)Ll s duss 5 753l

Wasenumbers i cm ™!
1300 L0 12 s 1000 oo =u ™o

Percent iransmitance

I 1L 8 L ]umm—rrnrrnmm"qITTTTmTTm—mﬂTrﬂTh‘rﬁTTﬂ

Wavelength in mecroas

Fig. 10.17 Thin liquid film.

- 302 -

S0URuR) Uy



e

(18) Jtie
(18A) Jemiatl 2 ca dall leny (CgHp) taantl at sn s

ol e el ol (o e 2 cl G Sl el s Sy

L
-~

B, Ausﬂﬂ ,h&,,m BRIV LA(18B)J5“(C8H80)

Wavelength in micromerers

23 - 7 . o 1a 20 a0
B R YT T = 0.0
L —fa
] ozl a2 %
2 oaf- —q** B
£ oafl- —jo.a
= o3| —Jo.s
oel— —Jne
= Hos
rof= Hio
2ol . sl s wua Lo saalosss I PR R (PR S S Ie e | SRR e
o0 3500 000 = £y 1830 =) =) =) =) = =) =) 206
A Wavenumbers in cemn "
Wavelength in micrometers
23 3 « 3 . 7 = s 1o 12 15 20 o
bl S . S L B R S LA S AR L B Rl R AR Ly b L RS RO e e T AL kil T o
o Gt
g ozl —Jar =
E £
£ oaf- —as =
£ o} —oas =
=
= osj- | —o.5
osl —Jos
Y] = o=
of— S 1
2ol e hesan g M0y , | . 3 . 0-, F o ¥ Q5 [ 4 1 4 | 20
3300 000 ) ) = 800, =) P 1000 = =) ) =
R Woavenumbers incm "

Fig.10.18 (Courtesy of Sadtler Research Laboratories.)

19) Jtws

aseeniall syslen i ae Jelas G607 vl 4 (A) s s

A s,y CroHi60 i Il —B sl gy sad Sl ¥ il 2

A =il e W Lke TKBr 2. B a9y — qlos alusi ol Jx o
By A cs il g cadds g Joi I3ke . sl e B gl

Aterbance
=0 608 0 & B
Pum e =

e

(5311

Wavelengrh o micrometers

- L - ¥ s L [F s 0 )
WIS S8 SR ALALLLI RLILALLLY RARES LALI T

Sl ]

)
DURIoIgY

UL L

e 4 s i . I i
250 = 1800 1oy = 1200 [ oo = a0 od
Wavenumbers in cm "

Wavelength in micromeiers

23 3 . 3 s ¥ 0 * 10 2z 13 ) 3 =
2.0, | 7 0.0
ot ﬁ | —a
- 0 —jao.z >
g i g
= oap- ' —> =
Z oaf— —oe 2
-
LB o —jo.5
asf —joe
= —Hos
= 1o
tob ta s las v s lanaslsing " R S W T (S ) [, (- zo
o o 3000 00 R 1500 1500 N0 1200 1000 B0 0 00 00
LA Wavenumbers in cm '

Fig. 10.1% (Courtesy of Sadtler Research Laboratories.)

- 303 -



(20) Jtwe

oo daing 2 Jolis syl 1 162 55 (159 4 (A) css e
ag sl e Jymesy CaHgOo s o ja Sland (3L
las dusn,d oo Le (20) Jemid) p il ica aia jlgen) doys 4
PN

Waveleagih m micrometen

13 3 ] & 1 E 7 ®w 1 11 o » @
0.0 1]
L] LA
w 0.2 31 >
£ ?
LR —21 3
Eﬂ.l— A-Efnlg
< os- os "
08— &
= 31
1.6 =10
10 cradeaaedaacdpmm .y by ooyl g Lo |. I | n:";n
e 1400 3000 pic: 1] 00 1800 1500 (L] 1x0 1000 Lei) et L] 0

Wavenumbers in em”

Fie. 10.20 (Courtesvof Sadtler Research Laboratories.)

21) Yt

e aguasles s S e plse — (19 e pall ooy
i pe (B) oo 1l e Lontie g — CpaH100 20l =B s 51
(19B) adatl Jem il S 1and (C) osm o ae T aiag s agueniio
(B) s 5 b o 00 (21 (B) wso Al ol

Wnenumners imem

LTI 4] [ LU o Pame (mb U (N0 m {12 1] 0 L] ]

i ARSVULLS I S DLl u_{rur:,r:r.|||llr;||r'”
.Jﬂ n_
b 4
z i
Epﬂ ni
;ll _“'i
H g
i E

X —_—

1 (]
] l!' I'i '-'4|{||>1Ii|lII|II"lI'H|JI'|II1' 0
i ¢ " T L] " ] " i ] 4 "

Wastlength in micrameters

Fig. 10.21 (Courtesy of Sadt|er Research Laborataries.)

- 304 -



(22) Jbtwe
25°C- 23 gl i ys ~Llsisle i e —(A) 5o ye
sl Sy (22) Jmadl 2 caall Slac T Bl — (B) s 0
4l asg (A) us,nj CgH 1002 Sl et 2a by 4l aa g (A)

(A ij.q.\h Lv.d\ Jes il oo Led . aelgall 2 il ¥

nsbm inem”

S000 a0 Mgy 2500 |n|m1m 1200 1 10wy w0 L]

T TTT 'I|"II|H![|Il|l|lll!lilll1l|lllll b ﬂ}r, ARRARE |T ] o
BRI f\ A
i / g
i ol
g g
T o
g \J g
& A

B p— \ U I x
]
||.Hl.' I-unllijiillll'llil lIJllllfliIIFIil1|1 AENESNER o

“

1"

1%

Wavelength in micromn

Fig. 10.25 Thin liquid film.

meters

(23) Yl

ol g crlilas (um L oadsal cauls Lilae 1 (23B- 23A J=s
a3 (D) ceen 113 23A Y= it 2 i s C4HgO,  —(C) s,
ool et il s Le . 23B Y= i 1t CeH1005 s
§ 5Ll u_e,mamd&m s L g

- r—- -

WWWW R

om" "
s - LS i .
T LR - iT IS T T @™
m/-\r—\\l e
x
-
g
J s
£
i
H
3
_— i
acbllog o - [
iz al rH ] . 13

Woanemarters
A0 pexs N
w

(A Thin liquid &lm. (B) Thin liquid film.

o
T
BT

Fiw. 10.23

- 305 -



(24) Jtwe

e @3 Grmadl Lo yuld =l CgHENO — (.l — (A) o5 s
radall Jem il ae T(24) Jemds agunlisdl aagy pe )3 s
Addall Loyl dnlal Lo ¢ oo sl (A) s, s Led

Wavenumbers in em ™'

ml‘ﬂ i) W" RivE LR LTRE O TR 1] | 00 10 L) 00 L]
T T LTI || [r;|[[.||||:,|.||- TR T e
; |
— &
g
i
: we
g x
G Tt
£ £
&
B— —x
P IHIP 1 illllll!llllll IIJI[ILIIIIII![[IHlIIIIiIIIIhHI;IIH o
: 3 N s s 1 ' § 0 I 12 B u 18

Wanehingth in nticroniciers

Fig.10.24 KBrpellet.

(25) Yt

slS s andatl yem i 1l o a8 . CoHgO (o= 5
il alge (pe Bunlg solas Gle oyunsd gl o T darn caso i
128 3ios S oo IR g damal cl ] syl oo ,10 s
(29) ==l Sle feliy s

Wavenumbers in cm™"

000 a0 gy N0 00 (LI R B . I 1] 1 i Lyi) 0
100 o
il 5 50
- =
§ g
= |
E® wie
: g
d 2
4
. =
; :
& ]
n \1 L) t »

|

.

I-
mrl iy u ||.[|m|m'|| L b bebedviyead,

i L] L) 10 n 1} 1 '.t 1%

Wavelength in micrometers

Fig.10.25 Thin liquid film,
- 306 -



(26) Jtwe

ol Al Guileia pe Al dgue (A ilag)l s e
s ol il ) e <Y 5 2 2 400° s 5 ) ) 3L
s A 1 o as g Jgaall (A) coss A olss Lgiag cafiesnl]
CeHsNO; (a) 4l o 5 e -147.1 %5a 09
Sl s a5 5 Led audall (26) Js=adl Slac]

Wavelength i micrometers

M“ } b L L] 1 I Y ® 2 13 a 04
[T TT] ] |I'|_|_|'lIII|I||J|IIIIl|II||1|||l.|IIIII|f'I||I|I|F|IIII|J|II. ] | | I|II1-[II,|/I;___.A

(Y] = ]
1 —o?

=

L]

e LI ay >

£ 4

Z -]

£ LI —01 =

]

_% bi- —04 E
% 0.4 '3 ]
1 3:’“
a1 o
- ql.o

lg—t_u_llJ_Lu|J||LJuu||1|J1f|[n|1[1|r||_.‘_ll
amo W0 MM NE 0 M0 0 @ M 0 K W & X

Wivenumbers in cm™’

Fig.10.26 (Courtesy of Sadtlar Research Lahoratories)

(27) Jtwa

dode pa e pemla e A Ilall ISl S90S (o o
J= e sl Shele Sad. AZIA@ sssa ) udly wbyysiosall
el oVl s )l ia b 2wl Jelanll 2305 58 Guty
G geld S y0ss Jpndll sl 50 (217) Y= idl 2 ol
Olale dayy —ina gy n gy ey (905 e dadd o )l (g
12 il oyl sa La . Jdeitl a0 200° O - 198°
S

- 307 -



Wasslength wy micrometsrs

- e $ A £ % B 1 15 m W
TTTT]T IAATAR FIARAALL (AL [T [T T T

i (V‘rw\ f
it | M N
i | M | \/ g

o i e

- . P NI PO S e -

W gsgnumhers 1o gm-

Fig. 10.27  1Courtesy of Sadtler Research Laboratories.)

i
H.C C—NH.
i |
(l:—coon e

CH,

e . (not formed)
pelsphosphoric acid

Compound NN

(28) Jte

e dl 2 ccdda g elid L e i due e due copyal
Aadgie yd ciles o)lids sale Gle Jguamtl 5. 125° s sl
el Lads uys @ @hd -~ il Laa Sle 3519 (A) syl pe
coleny B8 i 039 41 Oles paiall Julmill unys (28) Jmiutl
o Led gl e OICIHLD 20 B lpoaay I o liall dens
S, o Jemi

Woirglenyth ir misrometen

o o 1 s 0 ‘na
-.l_l_'|||||:!|.| a0

; —-‘Nl —fo.1
E az Hl q L ;
_-:j o | \ a3 §
2 i e ¥
< gl i Lo ?‘
! —i0 &
on E
1o e
21 = C e I i - g _::
Lan [ETH e e o 10 »;

Woasenumbers in rn'

P 10030 Courtesy of Sadtler Research Laboratories. )

- 308 -



(29) gt

Lia e pale —ulod laly gy LI AL 2 (s e
(PP) et Ul (s s o 5 5555 ol 5LE 5300 2 5L
el 1l — CgHipOp 5Ll Ll ol 5831 jp2mill 5a
(PP s, auss 5 40 Lz — (29)

(30) Jtes

— QQ sl land paex pazge Al 5,V ALl 2 jal
O35 Laal QQ s Ul o 55009 09,5 e g5 18805 0139
Jes il plae T QQ s Ul e wuyEasiusall (il aes iallas pe
3QQ s 5 (i e s o (30) alat!

I
e
————"'_-:-__
|
5 P
AUBGaon Y

i
| S '
B e () (5] 1am 120 100G 00 L]

i
Voasenumpess nem

Pz 1030 Courtesy of Sadeler Research Laboratories.)

- 309 -



31) Jtwe

g Al S ae T Laca (A) syl diue dllenn Al Josy
C1oH1203 15l a0 163° - 162.5 g0l 2250 2042 505>
Siiall ol %.5,35@ Lo .(3D Jemidl 2 cadall tac

Woanrlengeh on micrameten

u:n——‘-.—r— 1! 1% 0 0 a0
j L] ‘]" L LU BRLAREEL ||[| T LI e AR T oo
o} .\/")—'
3 /TM w -
: 2
= 3
S ez
= =
H 3
- a
= fal— E
£ i
B -
c".” 33
Em e VL _1_1! tai ' A O T A VS I
‘ an oy x0

Wasenumbers 1 om

I"ig, 10.31 i Courtesy of Sadtler Research Laboratories.)

(32) Jte
Jesatl Slaciy . aay Led LYl iliss yoll Jesill Slac i s e

Sl 1 el o (e Al o1 5o Le2 (32) gkl

CH, Cl] CH, Cl
: Cl i : f

Ci Cl Cl

S8 TT uu Vv

Percent iranimuitance
BRI U3V,

Fig. 10.32 Thin liquid film.

(33) Jtas
2, 2, 4 — gl -3- Liwe 4, 2, 2 -(A) o e e
saresidad o iiaeld 2 inms ol e trimethyl-3-  pentenal

- 310 -



Je=i— CgH140s fapn ) e d (B) o )l S ae T Je il by Lt
Liisa¥ pe dad 08 el aysles o Yl Jelis (B) s 11 5 (33A)
2 Liads o =i 05— (CgHisNO) Ll aie o — (C) mlitl - laad
(33B) Yl laaid 25895l

Ol 2 yeles Wigal v sl Ll pe (C) coso Ul anllac
e pa Lyl (D) s 5115 (B30 Lalall Je=all (D) s 1 laad
clisal s tsi 1l pe (B) s 5l (OXIME) @jmso D dnilal
Bl doglxe 2 ciua g LA poliall (omy Lagag Guanped! 20 sl
(33D) Laskall Jemidl il gy il Je Lall

D, C, Balien all somsll syl ga Lz -1

§(3J) =il 2 CSlgidl anes )i ga e -2

avenursery in

000 =otn o0 2uxs 200m e L T 1o0n o oo o

) TRPT T T I @ T Trl 1EREREE R [T T T T T7TT LN R W 2 £ O B S g

0 na
¥ T
=2 g
EaR P
z w —fw E
£ E
£ H

£ x:

o . i BUNERER. AN I YIS (TR SR [ty gy i,

z s > . 3 7 P 5 o M iz n 0 is
() Wt dlemgin n s ety

aveau e
« soo0 15w g R o s T
TET TTT T T T
|

=
H
e =
w i

a0
'IIT—I'T]' TITTT+

SUBILIR) 033

S NS SN N B S AR L 'IlJlL'IllIllII'IIIIII]ll'Ln
3 . s ] 3 3 = 0 0 [E] 1 T
({4
Wasenumbers in ocm”!
S0 4000 Moo zso 2o 1M ga0 WS 1300 (4o 1000 s e o
T .W-[.III LI L I ) T T T AR KL .TrmTTﬂ'lTrﬂ'll_ﬂ'ﬂ'l’ﬂ_lTr:Trr T2707 71T T T o
g | ! |
s aa
£ ol w
g o — -
3 E
& =
NF £
l!L!lJ_LI'lIlllleJLL_L_I_LIIIl'il!lll]][iJ_LlllIlllllll[lJJ_LllllJ_lLI¢
z 3 - b - T ® B o v 11 13 e 13

) Warelingth in micromeiers

Fig. 10.33 (A)Y Thin liguid film. B CHCL, scolution. (C) Thin liguid film. (I}) Thin
liguid film.

-311 -



(34) Jte
ooyt LS byhs LS pa (i Jplmess plye (A) w5550
Mo dso i 7yl il o Baslll mslill Jadyg 91 350

34A, 34 e By A s

Wasenumbers in cm” "

R e el 2S00 S LRI e ) 1 o 1o LLLs O w0 -
k T TTT I LJITTT T T I" -[lllll:.llr]!IIIIII|I-IIIII’I|leI-I‘.r-|I!Il||.iIiFlI1w
BB
— — =
= z
= g
= =
£ H
= wmpb— w 2
< @ v 5
= M— — ="
1 |
[1' 1 I|I ! ||||4=l|t| Il |J Ll ti] S I T ||||]I|.|J a
s ] - - » 4 - v i i (53 13 s "

() Wavzlength in misromciors

Wavenumbers in cm

ROCH) SN LG 2500 o o0 de 130 1200 oo o o0 L) oo
ITTTTITII T
=0
5 T
E g
g 2
: g
= El
z o= | g
£ £
g i
=0
RN SUNR RNl FNENY CRNNL FNSUE SEANE AN RN EREN |!|||1[|||||11’f-!| &
1 " a . s 7 [ n wa " [T " 1a 15
(B Warclength in micrometens

35) Jtis

oae el Laluatl eilizmiayn pe Lagall 5w VL (A) (oso s
A 114° L e 15 4t CuaH10 o S lae T (A) cosm )1 gy
s duesyigalan qlibatul o adall-30 Jem il ey 118°
RIE=ENY

Wavclength in micromencn

23 1 . L] L] ¥ L w v 1 (1] = 0

wor— T jasd e g mgr= ALY LRRALMALE R LATA AR LALLY J o

]
-
uwqroy

AR thance

T .

-l._l_.l.llliil‘lllln:]!l I.II'[}'ll‘l|1 S 0
L] g 2500 Eal] Thag 1600 1ax 1200 ey L] L] x) 0

Waveaumbers in e

Fig. 10.35 (Courtesy of Sadtler Research Laboratories )

-312 -



(36) Jtie
clbealesy. FL EL D' a9 kil el 0 ol L ssls
Jolsdciss Lanie Yo apdl Gl B aBggcul 359 2 de g oga alg Ll
el o S sl i one ¥ glms dany amilly Lasle Jpuo !
il (e G s (36) Sl lac Ty adall pamall loia

SLJ\L“::‘” ‘"),A dl:Lﬁ}:’g LAIA}AJ

Ofm O O

.C (,['I|
D’ E’ oy

Wavelsngth in micromeien

.
T T T T T 1Eeeabragmag 71 i|.|||l||||||ri1lliI-r|||||| |

ww[\

3
L] L | L)
s _———-'jl
mﬁ
w B2 A ;
= | £
2 o E
; (R —:.IE
—0.5
b -
ﬂ.‘; E?;
o SRR PEY gl i W i 4 o b i o b § g )y
o 3500 1000 1300 =m a0 e a0 120 oo o &0 - 29

Fig. 10.36 (Courtesy of Sudtler Research Labaratories.)
(37) Jtwe
elidee ade coypaly CeH160 sy aip v 4t -(A) (s s
Lads ol AN s (B Yt S laad @lis - aidall o =l
U= N ARV ICE X PPN {

E5 ) !
L2 L BAR

L:llll llJ"l_lJ_l.ll.Ll'i 1 | 1 I L I ] | ] I [ ] ].
P 1500 o 10 NG) Mo Mo le0  IN0  jen B8 &0 e

Wasenumbers in cm™"

Fig. 10.37 (Courtesy of Sadtler Research Laboratories.)

- 313 -



(38) Jtia
21y gilag,sall Julod (e cone (38) Ladall Jemadl LY (A) 5ale
Ole game dagizma padzia i Oy @b Lgdae alis e dadid 5L

(A) o ) s 4o 5 7yl aulicuss g yuun dasd cldgid o)

Wavelength in micrometers

18 3 4 s [ 1 L ] v i3 0 ¥ 0
o0 s B AT § | TTrTrrrTiLy i i |||'II'T'ITTF'Il'Ililllll.lllllllllI|IT|-III| T. 1 1.1 '|'||1|||-IF |' oo
(-4} —|D.I
¥ 02 —|02 =
Z £
£ 0 ‘]‘” 3
-]
E 04 | —fes &
< 0 —os
0.6 —0a
-
(-] anl
1.9 19
3.2|1J;1:1|||_:||||i||n!<1_|_]_1_|1||]_._]|| 4y 20

4000 300 ] 1300 =00 11+ 1500 (L] 1200 (e (0] 30 A x0
Wavenumbers in em ™'

Fig.10.38 (Courtesy of Sadtler Research Laboratories.)
(39) Jtie
I s, OZONOlYSIS g3 9! Jodmd oy Jend (A) s y0
(A) s )1l el slual) Jemadl 2 iV Juled il Joe & il
sadall (39 Jsmadly 35 sll oo U1 10 duss )3 5 Lo

(1o, : i

Waseleng micrametess
pE ] 3 o b} " ] . - L] L} " 0 W a0
o T T " U BB R T T R B 2e
— ¥\ 'l
— \ fl [ ~o
g 9k W | . -
5 | z
£ 03— "' ] o1 =
E oal- o 2
< osp- N | “ ,_:, =
o -'J —das
: T =
LR = | —Jax
K= i =io
10l Loa it g L g T P | i it P _ B LAV g
e FES) M 2500 e = T [ 1200 1000 o B w0 P
W mber cm
Fig. 10.39 1Courtesy of Sadtler Research Laboratories,)

(40) Jtws

—(A) el s gl al e o T idle sunw <o
da gy .%3.2750..\__12 = =, 1| ‘MC12H6OW
(A0) Jemadl Slasd Liaids duamd @ a gueslis!

314 -




6
0.0 L L A P SN LR LU LI REES! L B T TTI YT ]

Absorbance
E-]
-
T

=
(Ej — Compound ./
. Hiuation

Waselength m mesrometen

1.3 1 i 3 T L] L 12 (] n N

a6

=
[
IFURG oY

0.4f=

D= 0.1
0.6 = 0.4
oxf- Y]
1.0p= . 19
9 JII]IIIIJ[[III'JP'IJ_JJ‘Ill!l!l]l]l‘l’ 10
C 300 00 00 2000 1) 1600 10 120 00 K@ 0 0 =0

Wasenumbers incm ™

Fig. 10.40 (Courtesy of Sadtler Research Laboratories.)

(41) JLus

e e Jelall H il @iy Jelai e M L, Kl 5
2 (L) 41A Y=l 2 o b L taeT(K) sy vl ysiagh e

Legin Mo auss 3 ga L2 41B =i

OH
]
Mwphusphoric acid
@-ﬁ?—[‘—@ T > Compounds K’ and L’
CH,
Warciength 1n micrameters

23 3 - 3 & ¥ - L] ] L1 = a0

Y B ARSI RARLALLLL R oo
o —o
e —a: >
£ i
2 oy —a 3
o4 —os &
- as —c s
s —ine
o —dan
1o =ia
| PRSI SIS SRS A | T ! ] o= 1] (AT O ) I i | S—.
Vo 30 0 00 500 1800 1400 1200 1000 200 = - g
L] Wavenumiers i Cm "
Wavelrngih i macromcion
13 3 3 _aa
ae "
|
o ol
¥ 3>
L ez oz Z
é ¥] = 3 —]nu :,
2 oal —es
< osf- o
cs— o
= a2
= . p . ; 1o
ol o oo Lae oo loww s ool o 1 o 1 o 1 o "1 4 re e U L dze
oo 2500 00 150 2000 15300 ) 1400 1200 1000 == ) =] 0
iB) Wavesumbers i &

Fig. 10.41 (Courtesy of Sadtler Research Laboratories.)

- 315 -



(42) Jtwe
Lty Bl ges Leadtes 137 i 039 Loyt 0Tl B, A pliss s
sl oo (B, A -4 Jmsti2 Gl

ALY

"
| ST I 5 ! 1 | ST |
T Vaw [ T e "y iy [ 1o

Y] MoaarAamiery W o

Wasckength in i hHTEiEr

o3 _,;._. i 8 B M
e T R ]’Tﬂ m\f]‘r A ( (VVT‘:,
il W\ ” f T
e \1 l ! g
<o A | e
H I ,.;'....,J.;?',;ﬁm-m L

Fig. 10.42 (Courtesy of Sadtler Research Laboratories.)

(43) Jlia

aeall Je= il a3 CgH7ClO il as o 11 -(A) (s 5
Syl s 4o )3 Le . Sl ol — auls 0 (43)

Warvelzagih in mikrometens

Ly 3 4 5 & ? , 9 10 12 15 3 X @
OTT T [TTTrrrrTTTT EAALL RARBLLALL (AL 2y LALAL PALL S B LR

Aboibance
£
-

i
-5 ] 3.3
s &
[+ ] 24
1.0| Lo
!-Elllulr-111r_l111'!_111 00 IS T (i ST ze
Eh ) 150 Joog 15w i 180 (s l&n 130 oo L] wa L] o

Wivenumbers in em ™

Fig. 10.43 (Courtesy of Sadtler Research Laboratories.)

- 316 -



(44) Jte

JEoi AV Uoldly e 98 Less onistas e (A) s e Jund
O7° jlpail iyl —Clo (s ye ol adall Jem il S laay (44
S 15 o )5 (e Lm0 98° O -

presrbusrizine H.SMD, .
@ = . — Compound P
weid B uCoas -

i=mETh n miTromelers
2 3 [ 2 . o P
oo g - N G e R FITTTITIN LA R TR A R T T TTTI TS "o bl
- g -
x 3
= 8
= 3
E sof— 'l w 2
/0 H
= s { —Swi
£ | g
< nl- — m
o L L e S Sy : T e "
L 3500 foi] %00 s 1 180G (1] 1 Voo (5] o w0 200

Wavenembers inom ™

Fig. 10.44 1Courtesy of Sadrler Research Laboratories.)

(45) Sl

Balgg (sapEm 5,0 5 yde A5 e plagima (B, A) gluss e
O xEadl el yd sae 2 da g Glalides oy Sty o ST 50l g9 s 9y
L 203.3 5> 039 41 (B) Laig 197.2 %3 (339 a3 (A) s L
Slgie JEm syl sl pEmey e 0 (B, A) Laulall Jes il

Wavelength in micromeicrs

z 3 3 - 3 - T L] * 3 12 1] bl 3 e,
oo T L R R R RS L R R R AR AL R S S B B B BRI = Vel i |
X —L
.2
£ H
: — i
H
— =
T T ropiy | RURRE N e (B (I~ (R [N (e (O 1O i T, W [
w00 10 300 2300 2000 1500 1650 = 130 (e ) &0 oo 00
(LY Wavenumbers in cm™"
LS U T LT T
_“x hsad “Toe e o 'ﬂl W o o oo R b on Lt e
L L T T T R BREE i
L o
¥o— e
ol ﬂ| . = e
u SO i B
£ Yo | I | —re T
!u" W, E
< toj— J .\Jvlt \ fb[ Ff\/\ ~{i0 A
; v
vep— I \, -
LJJ 1 m SV | PO -
eell L. yeie 0% 8 A T et N T T e z =
oo

LT e O

Fig. 10.45 (Courtesy of Sadtler Research Laboratories,)

- 317 -



(46) Jtwe
IR — (46) Je=ity CgH14O3 islidl LGuntl a4t (A) ss s
S U s a5 s Lad bl Jilew ] sy

[T PSR

W s LV T TR 1) 2un L LU PR (k21 LI U L a0 - m
! TITT LTy ARSI IS IR IER SRS AR R AR RS S KR NI e

1 1T, T

A

z
—

ERITES LTSS W ITERTEN )

Tercent tranin

Y
|

=
|

¥

Woanelsmeth o mocromeions

Fig. 10.46 (Courtesy of Sadtler Rezearch Laboratories.)
47) St

Lol aylS mla i e @lidSs can=b S5l sunue Sala
e U s dees 1t el 3] crcadall (A7) Jes il cdaed

Warenimbes mem™

S0 sn o Ism pos o] N0 0 18 10 1100 ([ a0 L =
I.I:ll- NI [ IR RE LR II'I'W
|
.I—I i
g g
E 0 S
-
: :
H e
E :
— »
i 1 H
seelopoelerea o denantong l|I'I|11Ill-ll|l‘:lllllf[|!IlJ.
H 1 4 1 [ ] T L L} 10 1] M i1 " 3

Waselomgth s mucrometers

Fig. 10.47 Film deposited from solution.

(48) Jtws

oasls ps Jelind uay CHINO Lol Lt at oo 5
sl il len Sy sl lasd dol 2 55awsall wg sl
aely CrH1aN Ll sl lac T (A) s pall S5l Je Lantl
SCH 1IN s Uy s pall il | 5 Le (48) alall s

- 318 -



Compound T

C.H N
reductian Rl
Wavelengih in micrometens
14 ) ‘ 3 0 W
o0 r TTTT Lid i T m T TTr L% | "
I . I ! 1
porr— —
o —u s
N r*ﬂ’
R \ f[ —w 2
& \ X =
= ! 2
3 af= w
i &
€ oL %"
(| Lass 4 I L | {0 T | | | | [ | | 1 L 1 I 1 I | ! 0
X0 yo0 N0 100 00 V500 Ta0 [ 1200 e 0 o &x 200

Wavenumbers in em™

Fig. 1048 (Courtesy of Sadtler Research Laboratories.)

(49) Jtwe

I s, 1aa CgH/NO, st Guntl a3 (A) 55,0
3529 2 Sl ity on gyl (alEma O (aiadd dads s Lijés
Jematl ad ples g CoHgN O, L sl fapntl S lasd aem g aas
1ia d o )5 9o Lad (49) age wligdl aragy alasiwly audal|
bl s e feliy s 1

Wavelength in micromstens

ol
0 0]

: {

-]

2w b 3

o

E taf= 04 §

<o 0t
(1S 04
ok 01
10F 10

1£1|11||||:|J_|_|_||Ilrl1 l lt]l'l'lllllllll %
] 150 o] 150 oo B0 160 @ Dm0 W K & a0 X

Wivenumbers incm™

Fig.10.49 (Courtesy of Sadtler Research Laboratories.)

- 319 -



(50) Jtie

peie Y Ladgill cilss )l e ade Jga il @5 (50) Yl
o e Jelal 1831 (B0B) Jemsti 2 Sl catatty (W, X, YY)
Cags Lt eslasm yall a3l ousmyill g La conglae | ) il

3(B) «(B50A) =il 2 5490
eeles @U 0
CH.
W Y’ y'

A
C ——L Compound Z*

g

Wasen

Ma) s B0 W o ax 10 j200 1o

AL T \ T ,||H'7| |||| HI o
: 3
Eom— 1 —ai
: l :
En— ) _“;
E | | z

W= — ™

n|_l" 1l ||||-‘l|l|'|||.-h.J-;ll|||'|||f||=|Ll||||1r||| "

- 4 % L] ) x W L n (4 n 14 8]

LY

Warclengih in micromeien

Waverambier, o cm |

W 2500 ] ¥R 14 I¥E 100 1ing i
T OTTTTT T '|I'II]"TFHT"H11TTF'1TFF"'I'I'ITTF['I'1T1'TTI'I'I'|T]T‘”“
n
L]
-
-
2
w =
=
g
-4
—fwZ
H
—”-

"I|l"}ifl|'|ll||||||ll‘1JJ_iJIII[J_I_IIIIUJ_J
& 1 § " 1a i i? " 1] E]
Wavelength i micramctens

Fig.10.50 (Courtesy of Sadtler Research Laboratories.)

- 320 -



Appendix(1) 1 Akoad
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1.0um = 10.000Cph
20.um = 500 Cr

— 1 - .
20.um = 10000 2o Ol Gy 10y

Wawvenumber (cm—')

0 1 2 3 4 5 6 7 8 o |
2.0 5000 4975 4950 4926 4902 4878 4854 4831 4808 4785
2.1 4762 4739 4717 4695 4673 4651 4630 4608 4587 4566
22 | 4545 4525 4505 4484 4464 4444 4425 4405 4386 4367
2.3 | 4348 4329 4310 4292 4274 4255 4237 4219 4202 4184
24 | 4167 4149 4132 4115 4098 4082 4065 4049 4032 4016
2.5 4000 3984 $3968 3953 3937 3922 3906 2 AR91 3876 3B61
2 348 3831 3817 3802 3785 3774 3759 3745 3731 3717
27 | 3704 3690 3676 36683 3650 36368 3623 3610 3597 3584
28 | 3571 83559 3346 3534 3521 3509 3497 3484 3472 3460
29 | 3448 3436 3425 3413 3401 3390 3378 3367 3356 3344
3.0 3322 5311 3300 3289 3279 3268 3257 3247 3236
3.1 3215 3205 3195 3165 3175 31653 3155 3145 3135
32 3115 5l06 3096 3086 2077 3067 3058 3049 3040
3.3 3021 3012 3003 2994 2985 2976 2967 2959 2950
3.4 2933 2924 2015 20907 2899 2890 2882 2874 2B65
3.5 2849 2833 2825 2H1T 2801 2793 2786°
3.6 2770 2755 2747 2740 2725 2717 2710
3.7 2695 2681 2674 2667 2653 264G 2639
3.8 2625 2618 2804 25957 2584 2577 2571
3.9 2558 2545 ; 5 2519 2513 2506

.0 2186 2451 24653 2457 2451 2445

E | 24237 2431 2404 2398 2392 2387

E 4.2 2370 2364 2347 2342 2336 2331

= 4.3 23156 2308 2294 2288 2283 2278

= 4.4 2263 2257 2332 2237 2232 2227
Br
=

-é-_: 4.5 b A 2217 2212 2208 21985 2193 2158 2183 2179

= 4.6 2174 21659 2165 2160 2151 2146 2141 2137 2132

= 4.7 2128 2123 2119 2114 2105 2101 2096 2002 2088

4.8 2083 2079 2075 LOT0 2066 2062 2058 2053 2049 2045

4.9 2041 2037 2033 2028 2021 2020 2016 2012 2008 2004

5.0 2000 1996 19952 1955 1984+ 1880 1976 1972 1969 1965

5.1 1961 1957 1953 1949 1946 1912 1938 1934 1931 1927

5.2 1923 1919 1916 1912 1908 1905 1201 1898 15894 1890

5.3 1887 1883 1850 1876 1873 1869 1866 1862 1859 1835

54 1852 1548 1545 1842 1838 1835 1832 1828 1825 1821
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Wavenumbericm ')

0 1 2 3 4 5 6 7 5 9
55 | 1818 1815 1812 1808 1805 1802 1799 1795 1792 1789
5.6 1786 1783 1779 1776 1773 1770 1767 1764 1761 1757
5.7 | 1754 1751 1748 1745 1742 1739 1736 1733 1730 1797
5.8 | 1724 1721 1718 1715 1712 1709 1706 1704 1701 1698
5.9 1695 1692 1689 1686 1684 16581 1678 1675 1672 1669
6.0 | 1667 1664 1661 1658 1656 1653 1650 1647 1645 1642
6.1 1639 1637 1634 1631 1629 1626 1623 1621 1618 1616
6.2 1613 1610 1608 1605 1603 1600 1597 1595 1592 15890
6.3 | 1587 1585 1582 1580 1577 1575 1572 1570 1567 1565
6.4 | 1563 1560 1558 1555 1553 1550 1548 1546 1543 1541
6.5 | 1538 1536 1534 1531 1529 1527 1524 1522 1520 1517
G.6 1515 1513 1511 1508 1506 1504 1502 1499 1497 1495
6.7 1493 1490 14858 1486 1484 1481 1479 1477 1475 1473
6.5 1471 1468 1466 1464 1462 1460 1458 1456 1453 1451
6.9 | 1449 1447 1445 1443 1441 1439 1437 1435 1493 1431
T 1429 1427 1425 1422 1420 1418 1416 1414 1412 1410
71| 1408 1406 1404 1403 1401 1399 1397 1395 1393 1391
7.2 1389 1387 1385 1383 1381 1379 1377 1376 1374 1372
7.3 | 1870 1368 1366 1364 1362 1361 1359 1357 1355 1353
7.4 | 1851 1350 1345 1346 1344 1342 1340 1339 1937 1395
7.5 1333 1332 1330 1328 1326 1325 1323 1321 1319 1315
T.6 1316 1314 1312 1311 1308 1307 1305 1304 1302 1300
77| 1299 1297 1295 1294 1292 1290 1289 1287 1285 1984
T8 1282 1280 1279 1277 1276 1274 1272 1271 1269 1267
79 | 1266 1264 1263 1261 1259 1258 1256 1255 1233 1239
fal ] 12540 1248 1247 1245 1244 1242 1241 1239 1238 12367
.1 1235 1233 1232 1230 1229 1227 1225 1224 1222 1221
E 8.2 1220 1218 1217 1215 1214 1212 1211 1205 1208 1206
3- B.3 1205 1203 1202 1200 1199 1198 1196 1195 1193 1192
= 84 | 1190 1189 1188 1186 1185 1183 1182 1181 1179 1178
T4
B
£ 85 | 1176 1175 1174 1172 1171 1170 1168 1167 1166 1164
Z 86 | 1163 1161 1160 1159 1157 1156 1155 1153 1132 11a1
= 3.7 1145 1148 1147 1145 1134 1143 1142 1140 1139 1138
88 | 1136 1135 1134 1133 1131 1130 1120 1197 1196 1193
8.9 | 1124 1122 1121 1120 1119 1117 1116 1115 1114 1119
9.0 | 1111 1116 1109 1107 1106 1105 1104 1103 1101 1100
9.1 1099 1095 1096 1095 1094 1093 1092 1091 1059 1088
9.2 | 1087 1086 1085 1083 1082 1031 1080 1079 1078 1076
9.3 1075 1074 1073 1072 1071 1070 1068 1067 1066 1065
9.4 1064 1063 1062 1060 1039 10458 1057 L1056 10335 1054
9.5 | 1053 1052 1050 1049 1048 1047 1046 1045 1044 1043
9.6 1042 1041 1040 1038 1037 1036 1035 1034 1033 1032
9.7 | 1031 1030 1029 1028 1027 1026 1025 1024 1022 1091
9.8 | 1020 1019 1018 1017 1016 1015 1014 1013 1012 1011
99 | 1010 1009 1008 1007 1006 1005 1004 1003 1002 1001
10.0 | 1000.0 999.0 998.0 997.0 996.0 995.0 9940 993.0 9921 9911
10.1 | 990.1 989.1 $88.1 987.2 956.2 9852 9843 9833 0823 9814
10.2 980.4 9794 978.5 977.5 976.6 975.6 974.7 973.7 9728 a71.8
10.3 | 970.9 969.9 969.0 968.1 967.1 966.2 9653 9643 9534 9655
104 | 9615 960.6 959.7 9588 957.0 9569 956.0 955.1 9542 9593
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Wavelength { pm!

Wavenumbericm ')

0 1 2 3 4 5 e 1 B 3
55 | 1818 1815 1812 1805 1805 1802 1799 1795 1792 1789
56 | 1786 1783 1779 1776 1773 1770 1767 1764 1761 1757
57 | 1754 1751 1748 1745 1742 1739 1736 1733 1730 1727
5.8 | 1724 1721 1718 1715 1712 1709 1706 1704 1701 1698
50 | 1895 1692 1689 1686 1684 1681 1678 1675 1672 1669
6.0 | 1667 1664 1661 1658 1656 1653 1650 1647 1645 1642
61 | 1639 1637 1634 1631 1629 1626 1623 1621 1618 1616
6.2 | 1613 1610 1608 1605 1603 1600 1597 1595 1592 1590
6.3 | 1587 1585 1582 1580 1577 1575 1572 1570 1567 1565
64 | 1563 15680 1558 1555 1553 1550 1548 1546 1543 1541
6.5 | 1538 1536 1534 1531 1329 1527 1524 1522 1520 1517
66 | 1515 1512 1511 1508 1508 1504 1502 1499 1497 1495
6.7 | 1493 1490 1488 1486 1484 1481 1479 1477 1475 1473
6.8 | 1471 1468 1466 1464 1462 1460 1458 1456 1453 1451
6.9 | 1449 1447 1445 1443 1441 1439 1437 1435 1433 1431
70 | 1429 1427 1425 1422 1420 1418 1416 1414 1412 1410
7.1 | 1408 1406 1404 1403 1401 1399 1397 1395 1393 1391
7.2 | 1388 1387 1385 1383 1381 1379 1377 1376 1374 1372
7.3 | 1370 1368 1366 1364 1362 1361 1359 1357 1355 1353
7.4 1331 13510 134% 1346 1344 1342 1340 1339 1337 1335
7.5 | 1333 1332 1330 1328 1326 1325 1323 1321 1319 1318
76 | 1216 1314 1312 1311 1309 1307 1305 1304 1302 1300
7.7 | 1299 1297 1205 1204 1292 1200 1289 1287 1285 1284
78 | 1282 1280 1278 1277 1276 1274 1272 1271 12689 1267
79 | 1266 12864 1263 1261 1259 1258 1236 1255 1253 1252
B0 | 1250 1048 1247 1245 1244 1242 1241 1239 1238 1236
§.1 | 1235 1233 1232 1230 1229 1227 1225 1224 1222 1221
8.2 | 1220 1218 1217 1215 1214 1212 1211 1209 1208 1206
B3 | 1205 1203 1202 1200 1199 1188 1196 1195 1183 1192
84 | 1190 1189 1188 1186 1185 1183 1182 1181 1179 1178
8.0 1176 1175 1174 1172 17 1170 1168 1167 1166 1164
86 | 1163 1161 1160 11589 1157 11660 1155 1168 1152 1151
8.7 | 1149 1148 1147 1145 1144 1143 1142 1140 1139 1138
88 | 1136 1135 1134 1133 1131 1130 1129 1127 1126 1125
890 | 1124 1122 1121 1120 1118 1117 1116 1115 1114 1112
9.0 | 1111 1110 11090 1107 1106 1105 1104 1103 1101 1100
9.1 | 1099 1088 1096 1095 1094 1093 1092 1091 1089 1088
9.2 | 1087 1086 1085 1083 1082 1G31 1080 1079 1078 1076
9.3 | 1075 1074 1073 1072 1071 1070 1068 1067 1066 1065
94 | 1064 1063 1062 1060 1059 1058 1057 1056 1055 1054
9.5 | 1053 1052 1050 1049 10458 1047 1046 1045 1044 1043
96 | 1042 1041 1040 1038 1037 1036 1035 1034 1033 1032
07 | 1031 1030 1029 1028 1027 1026 1025 1024 1022 1021
98 | 1020 1019 1018 1017 1016 1015 1014 1013 1012 1011
g0 | 1010 1009 1008 1007 1006 1005 1004 1003 1002 1001
10.0 | 1000.0 999.0 998.0 997.0 996.0 9950 9940 993.0 9921 9911
10.1 | 990.1 9891 988.1 987.2 986.2 985.2 984.3 983.3 0823 9814
102 | 980.4 979.4 9785 977.5 976.6 9756 9747 9737 972B 9718
103 | 9709 969.9 969.0 968.1 967.1 966.2 965.3 064.3 9834 9625
104 | 9615 9606 9597 9588 957.0 956.9 956.0 955.1 9542 953.3
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Wavenumber tcm™%

0 1 ) 3 4 5 5 7 8 9
160 | 6250 6246 6242 623.8 6234 6231 6227 6223 621.9 6215
16.1 | 621.1 6207 620.3 6200 619.6 6192 B6I8.8 6184 6180 6177
— 162 |617.3 6169 6165 616.1 6158 6154 6150 6146 6143 6139
E 163 | 6135 6131 6127 6124 6120 6116 611.2 6109 €105 610.1
= 164 |609.8 609.4 609.0 6086 6083 607.9 6075 6072 6068 606.4
=]
_:.E 165 | 606.1 6057 6053 6050 6046 6042 6039 6035 603.1 6028
Z 166 | 6024 6020 6017 601.3 601.0 600.6 600.2 599.9 599.5 599.2
= 167 | 598.8 5984 5981 597.7 597.4 597.0 5967 596.3 35959 595.6
16.8 | 595.2 5949 5945 594.2 5938 593.5 593.1 5928 5924 5921
169 | 591.7 591.4 591.0 590.7 590.3 590.0 589.6 589.3 5889 5886
17.0 |588.2 5879 587.5 587.2 5869 5865 5862 5858 5855 585.1
17.1 | 584.8 5845 584.1 553.8 5834 583.1 5828 5824 b582.1 b58L7
17.2 |581.4 581.1 580.7 580.4 580.0 579.7 579.4 579.0 5787 578.4
173 | 5780 577.7 5774 577.0 576.7 5764 576.0 5757 5754 575.0
174 | 5745 5744 5741 5737 573.4 573.1 572.7 5724 5721 5718
175 | 5714 5711 570.8 570.5 570.1 569.8 569.5 569.2 5638 56835
176 | 568.2 567.9 567.5 567.2 5669 566.6 566.3 5659 565.6 5653
177 | 565.0 564.7 5643 564.0 563.7 563.4 563.1 5627 5624 5621
17.8 | 561.8 561.5 661.2 560.9 5605 560.2 559.9 559.6 559.3 559.0
179 | 558.7 558.3 558.0 557.7 557.4 557.1 556.8 5565 556.2 555.9
18.0 | 555.6 555.2 554.9 554.6 5543 65540 553.7 553.4 553.1 5528
18.1 | 5525 5522 5519 551.6 551.3 551.0 550.7 550.4 550.1 549.8
18.2 | 549.5 549.1 5488 B548.5 548.2 5479 6547.6 547.3 547.0 B546.7
18.3 | 546.4 546.1 5459 545.6 5353 5450 544.7 544.4 5441 5438
184 | 5435 543.2 5429 5426 5423 5420 5417 5414 541.1 5408
185 | 5405 540.2 5400 539.7 539.4 539.1 5388 5385 5382 5379
186 | 537.6 537.3 537.1 536.8 5365 5362 5359 535.6 5353 535.0
187 | 5348 534.5 534.2 533.9 5336 5333 533.0 5328 5325 5322
188 | 5319 531.6 531.3 531.1 5308 530.5 530.2 5299 5297 529.4
18.9 | 529.1 528.8 528.5 528.3 5280 527.7 5274 527.1 5269 5266
Et 19.0 | 526.3 526.0 525.8 5255 5252 5249 5247 5244 5241 5238
£ 19| 5236 5233 5230 5227 5225 5222 5219 5216 5214 5211
£ 19.2| 5208 5206 5203 520.0 5198 5195 5192 5189 5187 5184
2 193] 3181 5179 517.6 517.3 517.1 5168 5165 516.3 5160 5157
5 194 5155 5152 5149 5147 5144 5141 5139 5136 5133 5131
—
195 | 5128 5126 512.3 5120 5118 5115 511.2 511.0 5107 5105
196 | 510.2 509.9 509.7 509.4 5092 5089 508.6 508.4 508.1 507.9
19.7 | 507.6 507.4 507.1 5068 506.6 5063 506.1 505.8 505.6 5053
198 | 505.1 5048 504.5 504.3 504.0 503.8 5035 503.3 503.0 5028
19.9 | 5025 502.3 5020 501.8 501.5 501.3 501.0 500.8 5005 5003

0 1 2 3 B 5 6 7 8 9
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Simplified method of calculating bond position, for

stretching frequencies, based on hooke's, law.

ol 2 st Ve vt e Sl L2 (9) sl e

Al 039 0 BigemdD) @l zo5d Ujie diss .y (CM7) a5

sale| (S e /s 10° @la>sll ol el -K ()3
s el Lle Alslall Lilies

k
Ve :1307\/5 -1

daat ola T oo ol a 855 L (s (1) 5Lal) sy
Jrss | ias e 2 lall gty cabbasl o2 (e 1] cile gaand
Ao Lon el 3idg austie 1l (g all el o Salg i aaall al il
5% > i

(D) Jte

2 -C-D.C-Hyod bl b iadgll pslsll cawsl
2 (5) LUslall e C-H ities Gl » <20 CDCl3 « CHCl;
SO LRI
g=_mm__ 120010 _ o "

m+m,  1200+10

(C-D) st Jem il uaiy
_ mm, _ 1200« 2.O=1_71
m+m,  1200+2

s/ 03l L0 Mg 35l 5150 CrH syl (gpall ol
Leiss3 yEmey C-D ¢ C-H iyl 10 ssyuly M) Kealt Sl
CC-H it (1) dalall e

923

- 325 -



\k+*:1307J—51— =3042Xm™
0923

C-D Lol ditlyy

\/C_D=1:-307‘/1§7—1 = 2235Cm™

C-D ajsa9ysteatl 2 C-H saynlt joliaiadd das Ml gl 531y
caiyill e 2256 CNT  2915CMT gnilf e

(2) JLie

cli Uyasll Jusstly P=S.C = O olaia¥! polss ol
C=0 Ul goall cals ol Lele 15.75¢6.86 5,1 e S5l
ol 213 5510° o P=S e/l s 12¢10°

Veop =1307, /1—20 =1725Cm™
686
vk5:1307j—§9— =750Cm™*

1575

g 1725CIT e ung jola 1Y C= Odcw dlissle
600CM" > 9 750CM" olaia¥! us g P=Siily 1680CHT

(3) Jte

Lle .Badgenacls Loaxias H-Cl jolama¥ oo o s
0.073i 3yl Lttt (5-1D) H-Cl (o jall g5t el Ly
(1) Ll alozrul

wﬁC:1307J—§3— =299m™
0973

Lessy (2886CM-Liakaitl 2 a5 L IR Jdleitl (e das g1y
Aleally Lolaod) 5lal1 2 3LV das e 9o





