Sasperfe Oifgcm C I puke Prdjens @,

CyH4CI
e
— ,__,_,__,J\iv -
! J | L




/
( r
/1| j /J
i . ' ’ k,
JJ N\ JJUi B ;J
jlllxjxl|x]r1\r]lsv1‘\11'11;111k\1!|I!Iv|'1!|l|l‘r1||x|1v]1|l|||fr!|11vylxl|lknrr11rl.r1\1l!l‘ll\[‘|\1
2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 ppm
[E— [S— e ) . —
1.90 U .93
* 2.9%

3.00

\



CyH

0

.

AARRAESERARSRRARY RRRRE RN

LEARALRASSREREN RAEEN RERREURAAR RERRNLRRED!

3.4 3
—
2.00

l\vl‘l.\r}\lIl[[{l[Ill:|[!ll\l‘]l|‘lll\1l[¥V)IXW\il’l.AllIl\l!l!!|~|lrl!¥[l\!¥llil

#2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm
1.07
1.20 ’ 6.41



Cu{ Hg Oﬁ.







B e

N | B

sid

1

LAR AT RaRAs EuaES RARRI AN RAREE LU

lnx\lnulna1||.w||u\«,\u||v!|v]uu|

2.6 2.4 2.2 2.0 1.8 1.6 1.4 pem
- ], — =
i
T T { T T T T [ T T I T T T ‘ T T T T T T \ T T T T T T
8 7 6 5 4 3 0 ppm
49.13 19.22 30.93
-0.03 49



..........

..........................

O T T T S S T S S T S S S R T T T S S AP

P R U O TSP ISR T T ST f (PFIP R TS O B | £ (| NI S A







O
A
o=

O

—

/

_J » |
JJ)UA J \L N J j . s

LELELELI SR BN

Y

~

1!I(I|$|X!IIWIWI\TTI‘\rY]lllTI](!)l[lTII]!rlx|;I‘IT,I!Il]l!llil!lI)lI‘l[i\IlI]!IlTIl!rl]

2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm
0.91 6.50

3.00



rediot e Spectvum ot - @
o , |
0 e, C oy ety

- OCHy

@/K/\@

(3 Ide%rf/ Mructare +from Shorthand WME ( wawymphw)
Cq He O

.05 ~t~w:y/€1‘ 3 H
213 Q\WQ[ 4 3H



CS’H;}C)

r J JU{JL |

R T L

380 3.70 3 60 ppmlBO 1.70 1.60 150 /

il
i !
f
JL !\
L T I T T T T T T T
3.5 3.0 2.5 2 0 1.5 «Q ppm
IR L B S
2.00 2.96
0.96 6.35



e

_/ & s,‘ ' B
B - 2 lO . o 1]5 e Ippn;
— — ; — e




O Hiy0

)

JUU’

i

1

13

LU LI L BN L BB

2.6

—
1.

2.4

00

BRI B B RN N

2,2
—

1.48

RN LR AL IR

2.0 1.8

LI L B B LA

1.6

IIY)llllvII.]YIX\IIIr]\FVIT'I[I\TIIII|Tl\.|1l|l!

1.4 1.2 1.0

0.8

J L : i ——

T
1.01

1.

53

ppm



A ~
h,J

7.40 7.32 7.24 ppm




CyqHy Oz

J ) =
\ / | |
_*_j\‘ k / L . J \‘I"L&Mh__.
T T T 1 T P ) T T I T T T T I T T T T } T ¢ § T T . T T T T '{ T T T ‘ T T
4.0 3.5 3.0 2.5 2.0 1.5 Fpm
1.99 2.00
3.10

Plotnama: l-Hydroxy-2-Butanone PROTON_01_plot02



Cohig0y




i

|||1|)Hn|11>|](\rﬁlrlvr1

1.40 | ppm

—T_rﬁllll\llllll\l‘llll[
1.70 1.60 1.50

L

_ J
I | «
TT]L‘I‘{IIV1{II\l“!TAvlfllri\V11|vAl4|Irll]llllll!ll[llil‘r!lli!\IY‘I(I{[TI[]4II||4VT
2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 prm
7.67 8.30 25.78
24.18 8.46 25.60

Plotname: 3-Methyl-2-pantanone _PROTON_01_plot02



P [

(
e
2:,10 2.05 2.00 1.95 1.90 ppm
i
P / /)
‘.
T T T T l' T T T T l T T T ] T T T T I T [ T
3.5 3.0 2.5 2.0 1.0
! e —
16.03 7.90
24.49 51.%9




Tsomers o1
Rromotoluene - (

§
I
-'—1-‘7‘—I'_T_‘r_r_f! T I T ] T | T 14,_1—1—T_\'ﬁ"_'7r T T I l T I T l T V—_T_'T'_
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 Pra
L s
54.67 *

—

-
o j \M; %(/AA :

7.40 7.30 7.

Ay /
| uL .
T ™ T T T T T LI S B L
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.8 3.0 2.5 ppm
e =
( U\\ . J\JVUL 1]”\¥__
l T T LOE A [‘ 1 1







& (ppm}

1 S A T AN R B FRCE 7% B B @
(H w0
@ e w .
() '
(@
(e) &y - chcy d TMS
L li L
(d)
()
» C/ll Hgg 40
- @
@ .
i (&) (b) SdVC'dF ‘ ) ' T™S
’ cocly ‘
S O O iy
S A NN N NN S N A | SR S SO OO N AL T O N Y R
. 200 190 180 170 160 150 140 130 120 110 100 390 80 70 60_ 50 40 30 20 100 O

[ ] ] I ] 1 ] |
T, CsHg K .
8
218.2 :
SIS NS FEEE UV EPE AT WS BN WA S A | R SO R N |
190 180 170° 160° 150 140 130 120 110 10G- 90 80 50 40 30 20 10

0 60
8. {ppm) B




i i i } i i i i - 1 i i j b I i
q
A, CsHiCl .
£
t d
CDCl \ L
AN
[ R | ] ! il 1 o ! i | ! ! | |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
: 8. (ppm)
i i I I H I I ] I i i 1 ] I i i i i
B, CsHy Cl q
t q
3
- mL L
S SRS TN NN NN SVUNE SR RS SN U NS SN NN SN NS DU N BN S

130 180 170 I80 150 140 130 120 110 100 %O 80 70

. (ppm)
I ] T ; I ; { ! i i i i Fo
C, GsHpCl Py 1
t t
G
CDCY -
e A MR
! ! é' i ! i E I | f 1 1. i i 1 i H
10 @

.6, (ppm}

Copyright © John Wiley & Sons, Inc.

150 180 170 168 150 140 130--120--110:1C0 %0 81 70

80 50 43 30 20

FIGURE 14.37 102



Ce H,0, @% T3
| | .

IS | ST, J; JL_.LLJs......

]'IITI](III[!“F]lili’llli}lfll[‘f(l[llITT[!lTll“l

]uu]nnriuu[rruplxr[nu]nu;crﬂ—
{80 180 140 120 100 80 69 40 20 PPM 9

@

| CetpG

IRRRESARER FLTITTTIR YT T PITTITTY IRREEREER] |IRREERARE] IARRR RRAA IRERRE RS
1 ! | i I { N | | |

T_T_I
g 70 60 50 40 30 20 10 PPH )




‘la
d

C;OHH tod

R

Il“x1‘lli}il [‘l ]‘l‘ T3

TT
TV l!TT‘ Vli LR s(lril‘i) l]i‘l‘r‘lill] 1 ]

60 . 40 20pPH 0

d +
Cqtlp | 0
.

I_l.l‘l TR T T T T N N S S L o
40 l% 30 i% {20 t15 Poo fio {5 10 ]

Carbon £3 NMR



{
: b M, M
] _
e ASABSANASASSAnani Rases s nks SaSE AARAL RARRARARSE W;.;”.m.o,; .PP-,
1.2 . 3
2.6 2.4 2,2 2.0 1.8 1.6 1.4
i R S A e
o1 L
e 1.48 2.03
l S Lh
(ppm)
107}
15 =
]
2073
o
25+
30 -G X
35]
40 » \
= ~H  Correlohi
C orrelcion
- ()
=
557
60—
R L e ae L e L e o RS A A LR A RE SR ARS A LA LR AARAS SN M LA ARLL R e
2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 Q.8 0.6 0.4
r2 (ppm)
NI lh
r: -
(ppm)
] (3] &)
1.0
&3 o
35+ Eé, @
2.04 L@
-] - @
o
&3 o g
sl @ [clon}
H-H latics
H )C tlaticn
3.8
]

| LM M BLLLAS) DA AL RAR D AL LG b ML bl Lk L

2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.5

2 (ppm)



A i i
| |
i | | |
j b h L/
R e T s ma ey LA LS S AN AR AL - T
2.4 2.2 2.0 1.8 1.6 1.4 12 pom.
—— s T [
1.9 1.9
.91 2.00
E Tl
el C M
R
10
=
3 o
Ty
20-]
—_— 30 eSS
3 1
. 40~
Lo
£ soq
E
60—
70
" AR AR A LASa AR LAt aas) LA AARAS RAS ALAL ALY LA LA AN MAARS LAALE AL SALAI LAAEHAAL LAAN LARAT T e
2.8 2.6 .4 2.2 20 1.8 1.6 1.4 1.2 1.0 0.8 0 0.4 0.0
F2 (ppm)
o] HH
(ppm)4
]
0.0
0.5
_ vV 1.07 D =
-5 & a
2.0
— = .
2.5 @
3.0
3.5
4.04
LS*Z |
AL L i i i et i i
2.8 2.4 2.0 1.6 1.2 0.8 0.4






CygHigC;

I

p—

_J

|

N

T

N RN R R

7.3 7.2 7.1 7.0 6.9 ppm

T T T T | T T T } T T 1 l T T 4 T x T T- T T ] T T , T T T T I T T T T ‘ T T T T I T T T T l T T T [ T T r—l_r
7.0 6.5 6.0 5.5. 5.0 4.5 4.0 3.5 3.0 2.5 2.0 pPpm
- e — o .
2.05 1.62 0.94
2.00






Coh

-~

o“r
—ﬂ
)
T T T T { 1 T T 1 T T T T [ T T
0 3.5 3.0 2.5
L__'_J
19.73







C& HI}O,;




CoHp0)

T E T i_]'Tr l’| [ [ i l
( 1.60 1.50 1.40 Ppm
ﬂ JL ; L[Mlh)lfl JL
l I [ X | T T ] T T T i T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 Ppm
et L B e s —
16.3 17.18 25.45



3




~
- i
— J
; i
IIYH[Vl”lll”“Hll\]h{ll‘[li“[llM‘]IT(I[[IH‘ll’!llilll\l\l[YllYllKII‘WTI]I[H}KKHIIH ﬂTrITIH]l
3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 ppm
— A
__)L J J
T , T T T T I T T T T ‘ T T T T i T T T T I T T T !
8 7 6 5 4 3 ppm
bt B — Copret
1.85 ' 2.00
2.95






......................................

.....................................

........

.........

...............

..............

...............




CoMp0

7 / / |
f | /
A ML _JMi J

;UULL , j .

LI L S I SR B L L LI B

UML

LA B AL S R

A(l]llll]!llT]Il}l]rl]lll\IYinrlllll\l

2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm
— ) [ — L . 3 [t . 1
7.67 8.30 25.78

24.18 8.46 25.60



CqHO

1C

=

- |
M i

L) A L e e L A
'

1.62 1.58 1.54 1.50 1.46 1.42 1.38 PPm

y g
_J i
mrfI‘.IV[\|Iv‘l|l|l\\l.IIVTT[T4Tl[lrfl[lYI\II!V!IIVVV]VIII]\ll»l([|\lIlII!ll!yll’lVI\A}llTYH]IIT![IIITIIl)Y|lVAI1vrll[|1l1|14.1[1I1!1»!II[ll’:l]TTITI1I
3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 152 1.0 ppm
| 1.98 2.00 3.03
; 0.94 2.00
| |
|

: Plotname: 1-Butanol PROTON_01_plot02



Cig Hnl

R

e

sxad

B

_

”T””)‘U'\"‘Vi‘l"['”‘|H‘4|H”|‘\‘

rrrl'ml;.mpm\m|||nq|.n|mu|m\m.1\
3.0 2.8 2.6 2.4 2.2

AL AL S L L A

[EAAL LA L LEARL

2.0 1.8 1.6 1.4

ppa

8.0
A A
l k |
7 T Y T
7 3 2
byt — s
1.98
3.00




......................




&




