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would have come if unaffected

13¢ 4+~ this is where the carbon signal
I by the spin of the F

19,: _13Q /13@ 19,:
F spin up \ F spin down decreases

increases field field felt by 13C and hence
a smaller shift
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<« original shift position with no coupling

<«— resultant doublet
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Ho~ \ZCHs Ho”~ e CH, Ho” YeH, Ho”” YCH,
most molecules 1% have a °C another 1% have a only 0.01% have 2
are like thisand here. Gives 1 “C here. Gives1  ™C atoms next to
not NMR active  peak in spectrum peak in spectrum each other. Each
at 177 ppm at 22 ppm signal would be a

doublet but is lost
In the noise.
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o) 0 no splittings would be seen

\\\\ . // in 13C enriched oxalic acid

)C_C\ because the 2 carbon atoms
HO OH are equivalent
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Coupling to the fluorine

ﬂ:/ AZ] ;E\ 7 Tﬁ N J ]3C Coupling to the other upiiig fo Tk
? A IIJIJ carbon splits this into a splits this line into a
. o doublet with coupling
doublet with coupling

1 1
constant 'J_. constant 'J—_g

Coupling to the
other 13C splits
each of these lines

The longer range 2-
bond coupling to the F

IR OB
Eg 13C 1:2 EZ{ RS ]:E splits each line into _ :

. another doublet with into a doublet with

C=F coupling constant ‘;;’“leg constant

R AR : i -

The order in which we draw the
splittings makes no difference!
We still get the same spectrum.
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S5—MAERIAES

_ , with one F up and with both F spins
with b°1t2 F spins one F down, no down, the carbon
up, the'=C has overall effect on resonance is

the greatest shift shift of carbon shifted to a smaller

chemical shift

| ] i

S

since the F nuclei are
indistinguishable, these
two arrangements are
magnetically equivalent

Ht , FHAJHRREGERER=5% , mMBARTFaEBiE— "R L— 1T
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S5—MAERIAES

WERRIE , =EIE3Lhr E R EWEIEFRINEIERI—FRIAB R ETRE TS
RFHFHRE | BeBHEEEN , BtmMESEE | BESIRKAIFRE

= original shift
Since the coupling coupling to one F splits
constant is the same, the signal into a doublet
the 2 central signals fall
on top of each other -<—— coupling to the second F
splits each line into a
doublet again
1 2 = 1

net result is a triplet
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S5—MLALRZES

AT LA NEIEREZE—MITE

original shift

coupling to 1st F splits
the signal into a doublet

same coupling
constant each time
<—— coupling to 2nd F splits
each line again

<— coupling to 3rd F splits
each line into 2 to give
rise to the quartet
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—iKiR , S—NRFZENBIES [ WEFRFZEaE , EXRES S
k2l + &, MREFZETBIRNIZHNZERRS , 2ATVHEN T (n +
D. FEAMITRES BN 1/289% , sBERECER LIRRET-R=/Aaskinl,

.‘,1 singlet
1 ; 1 doublet
1 : 2 1 triplet
1 3 3 1 | quartet
1:4:6:4:1 quintet
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5l : PF; vs XeF,"

YFspini2 () g pemmr scmEme R EMGESEILE

Rty BEEE1:3:3: 1 USRI
" F

EPFHEEH , FTERNIRIRFERSFAY. XeF RIBRNA
[, B TR . ZARERTFABEFNMT . RchHm
™ Fa BFMMAEY , B Fo BAER. XERER UF SGiEd , B
TRERFEFERMES  — 12 Fa Hik, —ZE Fb HiR
(REETS PXe BEH—L0H). CBiCRTZUEYH
1¥Xe NMR 15 ( '#Xe , I=112 ) . WSWMEFRH F BSLU=
S=FE RN 121, EEEXEETRIE—KEEITE
BE Fb F—EoRANE., REERFHAATUEN=F1E,
XA ER B -
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5l : PF; vs XeF;*

coupling to 1st F, gives a doublet

-<— coupling to 2nd F5 gives a triplet

coupling to F, splits
each of these lines into
doublets

Net result is a triplet of doublets

129X e NMR spectrum of XeF3*
JXG_Fa 2600 HZ
4 >

L LL | i‘ 2éX§6Ft:z ’l

650 600 550 ppm
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S'HEXRFEILF100%)F8EE , CRRFE(.1%)SREFTEESHIFMMFKIC
FRC NMR, EAIZRIEELEEICHEBAFERREEC NMRIGEFIRE
MERIC-CiEE. H—PHERE  ERFHREEIRTIKENERSHKENBSE.

MEZCHCLAVZR RIS, ZHiCR °C NMRE] ,

A BCERS—1 BRI 2RIBFHRIE , FrLABRIEF(]  coupled '°C

proton

-~

1
NMR of Je-H

NMNATETRFEBW T , BNSRFHBEEE
KRECCESHEUNERERLN. Bk, FICRAH
HY'H NMRIERT , HmPRIASHEFEARNEES
Bhefy?CL , AR BWRBIBEL, 2AM , #X
F1%HIRFSCHRIE , XEKRE | WRFAFH

CHCl, __JUK

13C

...... 13C satellites
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MEmEL , RiTaeaB2MN 0SS , B ) -

Fie— NN EIE, 'H
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BUECHIEEHENBRBEFIREK  BELEMITRNRMURIEAESRE ,
E%bﬁ%ﬁ&%ﬁ$ﬁ%ﬁo Hp—MilFE2</&EH |, $HE7 FRAFER
ENE | BR—ps , EREBE =0, BISNEPt, HFEEN34% , 1=1/2,

AR R ERINA TN  C NHs REZHRZEBENE
Mz— , BFRA s & " AN ROEARIMRTEE , Hit
D BRZ&SHIR, 7Am

NH;

ISN NMR spectrum of >N enriched cisplatin / most 15N is attached to —/\Z H{]J”)ﬁ%ﬂ \¥/\
Pt with spin /=0 so —
This is not a triplet but a doublet appears as a singlet 195 & & H = 4\

superimposed on a singlet E Pt, K"{‘ %”\]:}E

ratio 17 : 66 : 17 smaller amounts of 15N is 2 )ﬂZRXEIU\ ?‘Zﬂ]i}rlu
attached to spin /= 1/2 195pt
- i REWES RS L
_ J B\
L & 3T e HWER
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O H H
EUHUT?E:;' proton decoupled / ®
X @
BHHE 4- spectrum Hoe” @ D @™>on
ET%‘_‘E-Z' ® ® CH;,
LHN)5am ﬂ
AT/ . e e =
?ﬁ%ﬁ%i% 200 150 100 50 0
proton coupled
® spectrum © @ 9 ®
200 150 100 50 0

BURAYEC NMRUASHISRFESHANICR —XMIERR AR RS |
FICR “C NMREYERY , i FREINESSSHENN%ERE AL 1 "H
T BIeREZERERD), MRXMERKESEHR , WE *C FIFBEFY
AE , FERENRDEHSHEKR. XPMEERANERFERS. TR SEkK
NE—EMFEERRITRS | LMERrBRFEARNBIESZ BIRERE LR
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O H H
EUHUT?E} proton decoupled @ i ®
BHHE 4- spectrum Hoe” @ D @™>on
ET%‘_'E-Z' @ () CH;
BB+ ‘
wEE eSS )l =
¥1I%H*i:‘é: : 150 100 50 0

proton coupled
spectrum

FRFBEIOSLLERE S ARNERTESER | AARSZELIKRE CH;. CH,.
CH A2 T , BAE(INRErANEE. =&, XNEsRE, Am, 8/
R (E5BERSES (IERBEAIERE KN )  XERE—LESREZE
BRIFEFEKXR EASHUEYF  ZEESES | RERBEEFAZSEIER
—EDREA—RE , BEERTAENERR. BEXMFERNERAMEES
EIRIFIH S .
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MERF izl (Attached Proton Test)

B—MEETLIREEE—ERHHIRKE N EEiT—IE A "WERFN
" (APT) BYSERG, IXZEANEITIRRY , BATABRD , BERR @ wEEH
BF (0 B 2) MRRFHERER—AR (SRUEFINAEIER ) ; e
BFH NIRRT (RTFEU B3 ) NEERS—1 5.

CH & CHs T ’ l

quaternary & CHas l

APT

solvent A
no H's

200 150 100 50 0
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SREa A =1

WERFRNEIEAT 12 F#ERN EXERTHRIIZE R SRF LIRS

fign Be, M, FRSHIBRT , XIENLKEHENRE , XRENAEIRRTE
AT ARSI IEMIEE SR, 1ZIEXTRrE Bietl R AR @R
WHY , BT RSHEERT 12 NRFZERR , XPMEEIFEERE, B~
FRBEIRRSHREREERESHN SR FHRAERE AT | BiEHd]
ERT AT ERESRFRIER—F. A, BILVTBRRAT 12 NRF%
RIBIF |, eNEsERiER®RE  LUETHLERREE. —IEINFF2m.

note small ”
quaternary c
peak @Q\CHS/——\
'/ﬁ acetic acid
" L 3 I S
B o & heom
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SREa A =1

ZIBRIALE , EBNBRRIAZE °C NMRIEF , HF&# CDCLy , ££ 77 ppm
WE—HIE, BTSTHEE  RERKRIA=EE, "HZERA1=1,
XBRES 3 MARNBNES QI+ 1), R, B3RS ZMEAII 1:1: 18
=&, TPRENEARTELRE 12 196K , RABFRESEESEN=1.

<«—— original shift

coupling to spin /=1
<L> <L> -+ SplitS the line into 3
with equal intensities

1 1 = 1

mIs , ECETRENEESRRTFZIBEE |, BIERAFENRME S
MBI =32. SZKBIESHBEANR , UETLEERNTHTHES.
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sV Ca)
BIEFAHI ,
H1:2:3:2:1:46F
{154 ppm,

1 :

SREa A =1

-~

T

AR

2 3 :

2 .

original shift

<« splitinto a triplet by the 1st D

<« each line is then split into

1 another triplet by the 2nd D

SSBITEATIENE 1 0 n NERRTIS EAMSHEAT Qnl + 1) 4

A I e ERE RN =BT REEFHEE

SPEIEER

EUF IR MR 2
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<«—— original shift

<«—— split into a triplet by the 1st D

<« each line is then split into

another triplet by the 2nd D
1:2:3:2: 1

dichloromethane-d, (CD,Cl,)

»n=0

HsC”~ “CHj

DMSO-d; (CD5),SO)

1
111
12321
1367631

40
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