THI0ERE WEILEHSH

B .57 JE5F :NMR

M T RS 1 oh o




NMR® R IE

RF#ZOPIZIE, KERFEEF) OLOhEGEREL
TONR(BSE—AvREE-TWAEFELADS. ZDO LS
HEFEZIL, avOISc#F RO I BET4MEH (AEV #F

Fro T4,

X - ¢

LT NSO THARFREZET I FICHIEEF

=

BhHE HFEHEBEORICHIMNGTHEEFERANLEL, R+
[FNCOMD IR F—REZRFDLIICIES. ELT, Thi

OREBOERIZELGH>TEROPIA RSN S.



AED v O#IE 2 DOREZEFS,
“up” £7=1& “down” AE L EFEIIN S | l p
CELBHBN, BEIE o FIE PR h
ELEEIEng. Cho@REILEIS H ‘Eu
B)DPTIEIHRILF—HREEHH, | B=0 -- I )
HIEAELVRETIIMELTLS. B,>0

1 1
I. J)zaﬁ‘a’} fJﬁ)Z—Eﬁ‘ﬁ}

I-1o)=r*[II+D)]a)  I-1B)=r[IJ+D]p)

A ER AE T ANF—ITREDLY, S EMBOXEZIHLL




(a) SAEPBUSH AELVEE . aRELERR

o EU A E L TFEL. SRS
@ FRTHHZEEYDAEEELESD
it : THY, WikIZEOTHE,
(BF @A EHELELOT, EFICIE

CaAELERAEMERIILEL)

Mt

Eﬂﬂ‘]ﬂ“ﬂ: ;:;EEEEEI?:EEH{JH_ {b] ﬂﬁEﬁHgﬁ{&%tﬁ', EE:-’[;:—
(M, =2 A UIZR-TFEBHT S, FTLT. akp

iy \ OREDOBICIRILE—EMERET
N\, B. aREUEBRE L ECBRBES Ch
" OB, TORBE. Z8875 R I Z1E B
P . DERMBLMH RIS,
H / AL 208 EEIRB ORI, £
| hEhOBRE—AFDERTHD.
RCESSIOrn PRy -A8B{E%E) EREFER A, B18-27 (¥ekk. 1980)

4



AL amEBRMEIEED M (ISR RDMBTAE)

1— b

TRILF—{RBE HIEASRIVE




ITRNF—RBEELHEEAIMVE
HEBER REMICED FENRR)

e o - e

_1|||.E = - 'Bl:l = .'rj' I'I.I:l = '-:-'!{:I';:I:l
20

£ & £

M 90=s L2

0 M,
Y m—p 74.1-' —
X

Vi




KEMA RTFES ZLEBAEY | OBMRELIUVRENGER

REBA RFESZI BAEVI RO

A HiEF 8 | =(2n+1)/2*  'H, ™c, "N, ¥F, 7P
ZHHFH®  I=n+1 *H(D), “N
A bR
ZHME®  1=0 12¢, 150
*n=0,1,2,...

| = 0 OEAIINMRRBEFE ULV TNMRIESEZB M T S0 TELLY.
HIZEAE > 1 =1/2THY, XRFELIZIFF1008THDS. 'HIBEHSBRLEL,
—7.1%CH 1=1/2THIN. ERFELZZFFINTHDS. “CIXBENEL,
HERTFOIXIFINE, | = 0THY ., AL ERH-ZLVICTHS.

| > 12088, EREFE—AMFERD,



ZE RIS E—IUHH

HESE—Ak p 408 e

BRIz hIL. FOE—A

FMEEH ORI E—#ER(IS 21+ 1@ B, >0 AE=hv
ﬁﬂ#_%ﬂ j. + *_ * _h T ﬂl

BRE> I=1.-2085

b 7 %
Hf‘f —
IR ’ ="
: i " ” T vhidn 7
\ a i _ o
T E=-usB,= ﬂﬂnla
27
~
T i %
rT l Tl :“'J' Bﬂ:_Bﬂ:hV
l T I‘ T B, 2T
Ty

— Y yl3 B R E 5 L (gyromagnetic ratio) ¢




F IR 7 BEIL?

AE="—B,=hv, o B AECOEDEN
21 EEICHEAHIT S,
DOEFEM S A E s IEBoltzmana fHIZHED
NMRD IS 41X, DT, ETNEThDHEHEN,. N,
27v, =@, = ¥B €¥HE N, hv
0 0 0 N, = ﬁp(ki‘"}

v [FRIBIZE DD T, £I8

BRI L TR, J:ftﬁ’]:_"’ RRTAE,
‘_;_ N g : 1+E

L] i 6.626x 107" x500x10°
rr v el /hﬁ&gf- ) T T T 1381x10°F %300

g8 =0 - - 3313=x107% i

’ >\” \ I = ez eao e e
R S 4 | LN~

S SIS ’ 107 @EIZsfEL M

aNE{FFELLELY!




BRI EDRREDEL NMRMD EIEE A LTIl —
FEIE, BCEHOEEDRINME?

-; - y:ﬁ= 267510 x117
(1EBRE—AF g DREE. 2T 2T
Eggﬁf:;;;”ﬂmm* N 5 500MHz = 2 = 60cm &

I<HHF T-rays x-rays UV VIS u-wave radio

IZIF yO3IF|IzEHTE
00" 109 410° 10 102 10 102

Tig= 2.670X 10% rad T'sec™’ wavelength fcm

=0.673x10% rad T'sec! .
T1ac EEOSNAEICHELT4—10

HIEEEIRILY—
(1) BCIHHIZHE~T#He4EMEIEL,

(2)ESIZ, BC OERFEEZ. 11% THS.
Lif=pi=T. EEEIZIZHEY 64008 BEAEL

10




NMRAARSZERIILEIX, EATREDD

a b ¢ a: —CH3
EH3-C_E _EH::_CHE
|
O
t —omE
E—2aid-ahiE-Le C.CH3
= 3:2:3

13AMOREIARBFL B (LLLTR).
DaltM—@TBEH, bitime, tamme P ICH2

BI(ALIMER). ],
BEE—HOWS LD, KRRFOMLHNE. 2

.

S5 90 AS AOD TS 7D 6S B0 65 S0 4% aD 38 30 26 201510 08
PP

HERE T )L OO'H NMR 270 )1




'H NMRAAZFILDIL—FLREICALGRS, BH—RE/ LA~ R

'H NMR (NON, single pulse)
Fig.2-1 |2 '"H NMRE @050k 2 @8 & e,

=] QO oo A &S, T2 FID &1 0 A

AP A, THNMR A~ Fadbit, (B2F

R B, T RICRE R EL )R S

o,

90

H

ACQ | PD

INLADREYELRRIRPDTIEEL
ACQ+PDTH .

recycle time = ACQ + PD

Fiz.2-1 Pulse sequence of '"H NMR. (NOXN, single pulse)



am = FAMa i -
i ‘J [y [ .l L l. I ¥ L] i ‘_. .' L
‘“r' L] i [ 1...-
! ! * L] i *_
(ool ' H= ' ! {Lp .
! i N [ L] " i
1" LI | " N r
1"- 4‘ W F'lil. 1!. '..‘ ¥ * :’1 l' ‘.'I- '
L] LI -
‘l""q,_..r l-_..l' F R - J ..

'H FHE S | ?‘l%@ﬁﬂ% ﬁ%@ﬁi&

BB ey N ESRE

(a) T ILAr (b) <= (c) TL&F
Ha44 nmEFOBRERICLABEEREFH



4 FEH (quartet) 1E# (singlet)
-
b (o
CH,-C—-0-CH,—CH, il ].
I
a @ b ¢ | | :
\ A
f | dE
'Tb || I |= I.__T
g | 3 v ] i;‘
_ 413 a.0¢ pom| | j
|‘ / 1:3:3:1 h
___u_
5.9 H.3 : .-I.l .:I-.IH 3.0 3.'5 a. 0 ZL.:I-'_F -.11-'

P

Vi -

JE ) (triplet)

C -
I
I

FFETIF)L CH,COOCH,CH; M'H NMRARYMIL




(#2200 ] X))

Proton Induced

— magnetic
field

Circulating o
electron density

of o bond
f f f t f External

magnetic
field

RFRZOEYIE. EFETHENTNEIT . EFLEER
ZEFOTVWET DT, SN HEIEB, AN D> TLDIRETIR
FROBYERIRT L. &“JF"J%OD FEIEB T ELE
d—

RFRNECLIBEDHEEBIZED S EITRAL,
B=B,-B’

&i%‘éhi?'o NEBEFICIOEMMBRETUVES, DR
FRAYDEFBENKEVGS QEERNEIEME
T ICHICERNENBGEDIENFONTNET,
KEFZZEDILDIFENLERELERTI M. ENONDIR
BRET, RFEMNBRCDHIZDESNELDENIDIT

TY, faRELT, IR AR R K (=B EKEE) (12

ZEMNSD"AL"DNELFET, :0)"7{‘1/":%75“1I:$°/7I~
CEEENDEDICHELET . 2FY . (EEOIRERIET S
—¢ET.RFRBRODEMTULWSRRIFRAEONSIDTY,


https://i2.wp.com/assets.chem-station.com/uploads/2018/01/NMR_basic_7.png?ssl=1
https://i2.wp.com/assets.chem-station.com/uploads/2018/01/NMR_basic_7.png?ssl=1
https://ja.wikipedia.org/wiki/%E7%92%B0%E9%9B%BB%E6%B5%81

A GUIDE TO '"H NMR CHEMICAL SHIFT VALUES

Nuclear Magnetic Resonance (NMR) is a commonly used technique for organic compound structure determination. In *H NMR, applying an external
magnetic field causes the nuclei spin to flip. The environment of the proton in the molecule affects where the signal is seen on the resultant spectrum.

CARBOXYLIC ACID AROMATIC BENZYLIC 3° ALKYL

s

ALDEHYDE ALKYL HALIDE

fiey
= Aromatic ring = Rest of organic molecule

@ = Halogen atom @ = Hydrogens producing signal

Note these are typical values only, and vary depending on the
solvent, the temperature, and presence of other functional groups.

ALCOHOL HYDROXYL (0.5-5.0) OR AMINO (1.0-4.0)
CHEMICAL SHIFT (5, ppm)
1 1 1 1 1

13.0 125 120 1.5 11.0 105 10.0 95 9.0 85 8.0

SPIN-SPIN COUPLING PATTERNS IN NMR SPECTRA

Hydrogen nuclei themselves possess a small magnetic field, and can

influence the signal seen for hydrogens on neighbouring carbon atoms. | |
This is known as spin-spin coupling. The number of signals the original I I | | L L

signal is split into is equal to the number of hydrogens on neighbouring 1:1 1:2:1 1:3:3:1  1:4:6:4:1  1:5:10:10:5:1  1:6:15:20:15:6:1  1:7:21:35:35:217:1 1:8:28:56:70:56:28:8:1
carbon atoms plus one, according to the patterns shown to the left. The SINGLET DOUBLET TRIPLET QUARTET QUINTET SEXTET SEPTET OCTET NONET
area underneath the peaks indicates the number of hydrogen atoms 0adjH 1adjH 2adjH 3adjH 4adjH 5adj H 6adjH 7adjH 8adjH
responsible for each signal. NUMBER OF HYDROGENS ON ADJACENT CARBON ATOMS

VINYLIC ALCOHOL ACETYLENIC

© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem @@
This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence. e Nl Nt
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0=431(sep, J=7T7.5Hz,
1H), 1.88(d, /= "7.5Hz.
6H). Z=oDAFNHKIZ6HE
DFEM BN H S0z, 5
EHRAFRILEMIIE DN
+ 1 81).

RILANILE-237— B#IEZ (L)

"H NMR
H H

H—C—C—Br

3H H7RRE :

w» LER

'H NMR
H H H

| | | IH 2R3 :

SR
H—C—C—C—H

(CH3),Si
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X 10-25

1,1.2-FY) 27,y
@ 300 MHz 'H NMR A R 7
MV, #H, 126 = 4.35ppm
ICZEBONER, T4bb
SEDE—27 L LTHNNS.

J=E—JMDZ (ppm)
X B8 O B K #(MHz)
TEHATEE,

hyT) G LTINS

KEFERIEDHEK
FLG5,

RILANILE-237— B#IEZ (L)

'H NMR H,

CH;—C—C—Cl

cl d

SR 43 - 3H ASREHE ¢ Y 'Ti.'.i'%frl\
i f) .%:;% : Jpe = 68 Hz
1H ASREHE | T A
Jup = 36 Hz

“ I H
w

Jab = fﬁ Hz

|

1H 2SR§H% -

i

ppm (8)
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FA-ras- i

dd

.CH;-
e

i

Lo od
NM
C

)
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'H-NMR(250MHz,CDCl,, 2 #ETMS)

SE I B 7 R WEAOLE #HEEH

(ppm) (Hz)
3.76 a S 4.0H/4H

428 b t  40H/4H 1, =7.0
270 d t  41H/4H 1, .=6.9
2.45 e S 6.0H/6H

1.96 C quin  4.0H/4H J_, =7.0,J_
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