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= 1ZhG (a7 5R E B 261758 B PSR FHIRIIER R

= T BIRARIE, MiE&mEAYE£979 0.00007 T

= AAZFEMIZERRE R £ Rk, RBRFHNPFHEA2EEIZ
7 8B~ NMR
= SCIOEE A NMR @ 1H 13C 19F 31p
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= E5RERN 7.05T WA, [IREFREER H HIRIMERN:

300,001,200 300,001,700
3000 Hz 2000 1500 1000 500 0
IS T Y S I N S TN TN N [N RN YN TN U NS N NNE ST R TN T TNV S 0 |
'H NMR CH,
. CICH,0OCHj3;
| Two types of hydrogen:
two NMR signals

CH,
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= 2E AN MR ERE
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59 4.00 ppm LR 5.67 ppm

= ERIRANFEURE S



Co ding 'C |hem |Eu|cation® chem.pre-u.org

AR
- FRERFEEFRRIRAENRE

= Bl FEERNEEGHNER, SRNEFEE, NENEFZER
EAVIRIE. FriEiERFrZ AR EWG/EDG MmE L

= SRFHREFEREAREETRE H) V7 H

= BFRURMBIBHFE—1T5 Hy Bk NEERE h, SB=E9
o FR AL

= 180 H AR F=ERBEN, BB F=EERRN



27
Co

ding |

hem

63

RS

cation’

chem.pre-u.org
5 |

- FRSEFEERRHRITRNER

\ / Electron cloud circulating
777N . S -’""‘F\ under the influence of H,

Local field, A;ycq1,

induced by the circulating
electron cloud and
opposing /1, at the nucleus

External field, H,, 13
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SURE AR 5:4.00 ppm 5.67 ppm
SUEFEHRESE 1:6.00 ppm 4.33 ppm
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| ! | |
(@) : : | l : :
I i i . I[—c=c—n] i
Carboxylic : : : L |
acid : \C C/H : \C é ] :
o) | | - | —C—H|, |
|| 1'% e 1
A | Ak ] Allylic :
| 3 i |
Aldehyde : | : :
H : _(l::_H | =
|
| X —C—H ||
: X = electron | |
Aromatic : withdrawing Saturated :
1 |
I | | | |
] W - - 2 ; ‘ -~ ; ?
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= BHF3 NMR BYsIR: EBHE8K, HFAZEAK

Electronegativity of X Chemical shift 6 (ppm)
CH;X (from Table 1-2) of CHj; group
CH;F 4.0 4.26
CH;0OH 3.4 3.40
CH;Cl 3.2 3.05
CH;Br 3.0 2.68
CH;l 2.7 2.16
CH:H 2.2 0.23
1.73 ppm
T
CH3—C—BI' CH3—CH2—CH2—BT
| 6=1.03 1.88 3.39 ppm
H “}_\

421 ppm
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v = v — . — - = . - . = . 1 . —
DEET Standard {G) HaC H{(B) Shift
(E) (J) (ppm)
CHy—CH, A 725
(CI H H—N< B 7.18
l CHy—CH, C7.14
i (Fy (K) E 3.53
C (A) H(B) F 3.24
G 2.35
| . J 1.23
E A G JI K K109
_JA\‘ R i LL
19




Co ding 'C |hem |Eu|cation® chem.pre-u.org

EAERS T
- BIRER FRBEBER RIS, SR RN HETR

B

Et



27
Co

RS

= FEkREIER

ding 6

63
hem

cation’

chem.pre-u.org

Ring flip H,,

* RENRNFNBEVHHERTEDH, FHERIEERZ/NT 1s,
MEHRNZETFIIER



63 . +
Eu|cation

2(?30 ding EC hem

RS

= BERZRYZR NMR:

chem.pre-u.org
5 |

The NMR Time Scale
H \ .
200 Hz
k N Ciale S

A
R W«W‘q& -2 CHy
B | W M'I dmma I

) VAR

.'. | s ___'____.- '-._h o '-.._ "|3|:- o
_I_.-'IL..I' _-||| '|;-,_

22



chem.pre-u.org

rl+

63

[

27

Co|ding | C |hem |Eu|catio

0=0.22

S ZNPSP:

Afn) ¢

=

7
7/
12 V4

= MOIREEFI 3T NMR RY

- = EN RN EE NN - =
LA N | LI O A O IO I L)
AR A AR R R
@ 8 8 @ 0 @ 0 0@ W@ NN
L | LRI NN
aesar Al BE=g8 (I O )
LC O L NN L LE NN NE N R
|iltii¥i”tl+*.ilt|l¢|
LE RN NELE S ] L LA B N B
IR RN NN ERET T T TN ERE NN
=== 0B AS LN B ]
= & = " J PP OEBPESFSSEFN Y= ==
EEEREYTRT | Basa® s vaas
IR EREREEEFYEN EXNRE R SN B I
ittni-tt“ * ﬂii-i-iti
L e E 8 e
L I ] [ ] "W
a8 s 0l REES SN
LN B B BN BN B O B R B OB
. a LI T T | R
- - (I T I

L B | P EFaneewENN LI O
40 g ass I EaE@ISERE SN
L B B B i E R AW # & i § W

e LB B B B B & & §F @8
- e 8@ LA N LB B BN B A
sssgliBsss === TR

TATF IS EPRE A I AN SRR
IR R E R L L T T "IN ENE LN

sasiidensnBorinsstdinasn
TR E R TR Y T T NN N T
=owmwm W L F TR N = ¥ g =

-ow i Fow LR L RN RS
g i e AFFHEBIEE =80 @AW

LB | B gmw &ww s n N oW w
FI I @R A REAEFEAE AW
#0 §ags d SR EEEE AR

i am

==

H

shielding area

H

deshielding area

10.1021/j03025863



Co ding 'C |hem |Eu|cation® chem.pre-u.org
e -

RS

= FENE . MRRESRB o5&

= BE—REHERN: AR o MER~EMER, MMMSEFA
S B B i

10.1021/ct100175j 24



27
Co

ding 6

hem

Eu

RS

cation’

chem.pre-u.org
5 |
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04
0B

03, 04 1.5004-0.002
05, O 1.358+0.002
d1, &2 0.48940.002

10.1063/1.1672669 25
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Ring current
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Induced local
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hlncal / . \\\\‘
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Chemical ppm
o < e _ Pyrrole -15.1
= EMEERES EUESYINIRS

S S . NN Thiophene -13.6

B IR A LRSI X FAIB
Furan -12.3
Naphthalene -9.9
Benzene -9.7
Tropylium -7.6

Cyclopentadiene | -3.2

Cyclohexane -2.2
Pentalene 18.1
Heptalene 22.7

Cyclobutadiene | 27.6
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(:Ig ¢ elimination
—R >
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® D L
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[T

strained medium ring

= F TfOH & BIAXEE, 0°C FTEEFMENRIG
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SO,Ph
6
— A > — B. > w\
1 3 SO,Ph
21
conditions
5&S0,Ph TfOH, 0 °C, 15 min TfOH, 65 °C, 1 h
1.1 = A. cyclodecenes B. | 75%, dr4.7:1.7:1
SO,Ph B elimination ¢ elimination
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OH
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LOH
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1-sub 2-sub 3-sub

2.1-2.30
diastereoselectivity a:b:c
a = as shown, b = 1-epi,
C = 6-epi
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-C-
100 °C
4 12% yield 2 1 3

shift CD
H & 5
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A - | A - |
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