13C (A) 13C

A-1) 13C

235KG  47.0KG
14 100MHz 200MHz  10ppm 100% X 1
13C 25MHz  50MHz 200 ppm 1.1% X 0.0158 (1/5800)
13C ) n - vl

IH 58002
i) IH 13C = (
@ 13C 1H =_ 00
4
1H
13C

> COM



(A) 13C
A-2) 1H 13C
"H chemical shift =) 1H
Integration — H
spin coupling —)

\ 1H 2‘]’ 3J’ j
foc BC  13C - X z00
— E

&1 200 ppm




(A) 13C
A-2)

17 12

152015

4 411 11,24

rrrrr L S L L L L L L i
l | 70 60 50 40 30 20 10



(A) 13C

12 1 2 3
A-3) =C CHsCH2CH20H
) H-2 H-1
H e LTMS 100 MHz
Y M A 100HZ . NMR
40 1;.0 wj
13C C-3 | C-2 Cc1 1ms
(i) COM L sore| ||
./{hlBOHz N
(i) NON Ao MM i L
CH2 CH2 CHs3
(iii) OER J: ;Lt_ E off resonance
| (
(iv) SEL . L A Wi
(v) DEPT 135° 1

T



(B)

| sp3 -20 100 ppm
sp? 120 240 ppm
Sp 70 110 ppm
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H 2.1 0 0
CH3 25 +9 +10
Cl 3.0 +31 +11

F 4.0 +68 +9
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—H 0.0 0.0 0.0
_ - |
o (ppm)=-2.3+ zz| +S z§ <4 -
—? - 214 28 =35
. \Vi —c=C— (%) 19.5 69  —2I
1l P CI: H 3 —C=C— 44 56 —34
— T == 22.{ 9.3 —26
(CH3)3C-O-C-NH-CH-CO2H 2 s B R
Il I —Br 18.9 1o  —38
. = —12 109  —15
C -1 -0— ™) 49.0 10.1 ~6.2
—0—CO— 56.5 65 —60
—O0—NO 54,2 61  —65
—NZ *) 283 13 =81
- =N *) T 54 —7.2
2.3 + @ 28.3) +(20.1 —NHj 260 75 —46
—NO, 61.6 31 —46
—NC 315 7.6 30
+ @ + @ —5— (*) 10.6 14 =38
—S—C0— 17.0 &5 - —at
_ —S0— (% 311 90 35
= 538 ppm 490 ppm) —80,01 54.5 34 30
—SCN 230 97  —30
—CHO 299 -06  -27
THBERF S e 5 ap: =50
1 20 28
bo L LEANDS o ME DK —Coo” 43 , —25
. —~COD— 226 @ —28
BT 3 HEOWS — Hm!&iimg (*E1E2T RN —CONZ 220 Gl T
BEOHSIZDOHFR) —COC! 331 23 =35
S— —CSN 331 e
1 2 3 4 —C=NOH syn 1.7 06 —18
: —C=NOH anti 16.1 43 —15
B1d 0.0 0.0 -1 -34 —CN 31 24 =2l
Wi 0.0 0.0 -2%5 =75 —SN” -52 4.0 -3

W3 0.0 @ -95 —150
R - 1.5 =i =150 =250
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8 (K) = An + zol\lr%anm +Nry + N8 G
m=

n An m amn YH 6"
=
0 27.77 2 2.26 0.86 0
1 3.96 = q
0 71.35
1 _2346 2 6.60 —-2.07 0 o
1 11.14 Nm - Q CHm
. 0 1470 0 2 o—
2 15.34 2 9.75 —2.69 0.25
1 16.70 NY = y
0 21.43
3 6.80 2 9.56 -2.99 0.49 § —
1 17.83 N® =0
0 25.48
, GHs CHs, 5(C-3) =23.46 + 1 x14.700+
HaC— C—C CHs 0x (-2.07) + 0 x 0=238.16

CHS : [ 38.1 ppm]
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+128.7 ppm
X/SCS z™ 0 m b4
-CH, + 9.3 - 0.8 0 - 2.9
-CsHs +13 -1 +0. 4 -1
-CN —15.4 + 3.6 +0.6 + 3.9
-COOH + 2.1 4+ 1.5 0 4+ 5.1
-COOCH;, + 2.1 + 1.1 +0.1 4+ 4.5
-NH, +18.0 . =13.3 +0.9 - 9.8
~-N(CHy): 423 —-16 +1 —-12
-NO, +20 — 4.8 +0.9 + 5.8
-OH +26.9 =12.7 +1.4 - 7.3
-OCH, +31.4 —14.4 +1.0 =77
-Cl + 6.2 + 0.4 +1.3 - 1.9
-Br - 5.5 + 3.4 +1.7 - 1.6

methyl salicylate

CO,CHs
5 OH
7 3
o(C-1)
=128.7+2.1-12.7
= 118.1
| 112.9 ppm]
o(C-2)
=128.7+1.1+26.9
= 156.7

| 162.4 ppm]
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(C)

PROBLEM 4.1. Determine the structure of this C>HgO compound .
Assign all resonances (TMS at 0.0 ppm).

e CH3

Ok OH
3 .
MJMLJKHU@“_MJL J J\

4 1 1
CHs 5(C-1)=128.7+ 0 + 26.9 =155.6 ppm
4 5 5(C-2) =128.7+ 9.3 + 1.4 =139.4ppm
» ™NOH 0(C-3)=128.7+ 0 + 1.4 =130.1ppm

0(C-4)=128.7—- 0.8 — 7.3 =120.6 ppm
o0(C-5)=128.7—- 0.8 — 12.7 =115.2 ppm
o(C-6) =128.7 - 2.9 — 12.7 =113.1 ppm
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OH
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(C)

PROBLEM 4.2.

Identify the compound whose L 3n spectrum appears

here. Assign each resonance to the appropriate

carbon or carbons. The molecular formula 1is

Ci1yHoCls- C14H9Cls
3(d) 13C NMR

@ d

= CH 6

|2 (6{6))

a

2 benzene ring

TMS

(SOLVENT)

p-Cl

cl
W
3
HC-ccl,
5

DDT C

1
5(C-1) = 128.7 +

4
9.3

5(C-2) =128.7 — 2.9
5(C-3) = 128.7 — 0.8

5(C-4) = 128.7 +

0

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

Cl
4

— 1.9 =136.1 ppm
+ 6.2 =132.0 ppm
+ 1.3 =129.2 ppm
+ 0.4 =129.1 ppm

=
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b C d =
CH=CH-CH=CH-R

R: CHs, C2Hs5, C3H7, C4Hog

a
R’ — CH2 -
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Z E-1somer
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a C e
5,7-diene 2.%/\/\/{\{\/\/ 132.5 «+

6,8-diene zz%/\/\/\/\/\
7,9-diene %/\/\/\/\/
8,10-diene %%/\/\/\/\
9,11-diene %%/\/\/\//

C® (ppm)
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a b C d e
R"-CH2-CH=CH-CH=CH-R

D-4) 5,7-diene: R = C4H9, 8,10-diene: CH3

& f b - ¢ ) d = ¢ - d
5,7-Dodecadien-1-ol c* cs cs C? Cc* e
(5E,7E)—(52,7E) 4.9* 23 1.7 4.8 —-2.5 —0.2
(5E,7Z)—(5Z,72) 54 2.6 20 4.9 -1.9 0.2
c? [ G [ Gy ct
(5E,TE)—(5E,7Z) 5.0 22 1.9 4.8 -23 —0.3
(5Z,7E)—(5Z,7Z) 5.4 28 2.0 5.1 =20 0.2
8,10-Dodecadien-1-ol C’ C® c? c1o cH Cc2
(BE, 10E)—(8Z, 10E) 4.8 2.3 1.6 4.6 -2.3 —0.3
(BE, 10Z)—(8BZ,10Z) 54 2.6 2.0 5.0 -2.1 0.1
Clz C”‘ Cw CD CB C'T
(8E, 10E)—(8BE, 10Z) 4.8 2.9 2.1 4.8 —-24 —0.4
(8Z, 10E)—(BZ, 10Z) 52 31 2.5 5.2 -2.1 0.2
9,11-Dodecadieny! acetate s c o cH Cci2
(EY—(Z) 4.8 25 1.7 5.0 —-2.2
Average values 51403 2.6+0.3 1.9+0.3 4.9+0.2 —-22402 —-0.1+02

E - Z
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D-5) X ~ B
%{\/\/\/\/\Y/Y

%2 a
Substituent parameter Configuration factor
Base value o B v o 7E E7 77
c*l 1176 120 75 -15 -35 -25 20 -05
C*2 1378 55 -25 10 -05 20 -50 -70

for EE-Isomer

AN TONANNANNCT bombykol

0(C-10)=1176+120+75-15-35+2.0=134.1
| 134.6 ppm]



(E)

o *3 %
WW

a Y
2 Substituent parameter Configuration factor
Base value a 8 v o  ZEE EZE EEZ
c't 1177 125 70 -15 -15 -30 10 1.0
C™ 1369 55 -20 10 05 25 -50 00

C™ 1337 -05 05 00 -30 50 -35 20

a) for EEE-I1somer /7E = ZEE + EZE

SN AN Z2,74,E6-11:H

5(C-6)=136.9-55-20+1.0+05-5.0+0.0=125.9
| 125.9 ppm]
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