i3
|

|

L—— P
I-I-J N7 __ &
02 = = Rov:
= || = i
2= & 7
n N—

3 %

- 3o

Rl

) 1 I S,
AP - ’
¥ § ¥ L i 1
_ P
| (B Y
!
- ' Y
“, - 5 2

——— KFHERELHKIKEN Richard R. Ernst $0&# | ——

|



AP P41 % e
S5H PLE S

(% ZHR)

TARR HF

4 & & B i

2000




AR

noEE N

ABE A 1989 HRITUR, BRZHERLK . BT RN
NAMEABMREZBHRRA, FT 192 FEEBET T EERFR.

AA5H TR T A R TR bR . Ui, 2rs . R8Ok
WELOES-RI LM A RICRF R, AT EENAE LTIt T
JUTE#EHE AL YW, MR LM, by THEENE
E, BPUKEREEBITICBRE LR TIB¥ FEEANLEDEH
BRTFAIN A, LR T TR AR R SRR R Y RE ) -

ZHAHTABHIARYAHERE , B FIRABI LIS K%
TR EBE R A

BHER%B (CIP) ¥R

AL EMESME S SAMEESE/TRKREE . (F W) dtax.
B2 i RR* . 2000

ISBN 7-03-007412-2

I. /5 0.7 0 OAVKEY-FTFER-MEOHEIIH.
FigSH N .0621.15

FERAFEBE CIP BEZF (1999) % 23985 &

A oy ok BB R

FRRFEEARINAET 16 5
HE B §8: 100717

¥ % % # r R
FHEABELRRITHES &MFEHELE
1989 2 A% -~ M FHA, 787x1092 1/16
000F 1 A% — #& ENk. 33

2000 FF 1 A 3KEPR FR: 745000
EN¥: 5501—8 500

Eff: 58.00 T
CURAEIRE B A R £ T AR G RO




% — BT

FEH A YNGR EE, 750 4ERAT A UMb RN T EF B, LEXR
MERRIERAR, AR - ErFRER BB, EILTHERFHETE
MEBERRELE R, CHERERX ISR A LEERERAKRERE "HHE".
Bk ("H RPC), Bk, 2oih, #5h

A TEH I ANE T LRIUR I TR R, H0% T KB B AT LB
EEMNRFERARAERAREVHREE, EX—-FH, PXEEREZELIL, £4
RAEE S 3T X R AT E AT A sl A BRI R A Z — B BEE T LU BT 5
FIFRE AT, MEEPREITREHFEE . Bla—FERE LT UL a0 [
ff SR LR DR AT M R o X e A AN FE, EMEEDIE, MR T HATE 8 R
WHERR BT AR

— MR, HEE Rk o R AR . 72 B OUT BIE R AT LR SR - F
%, (A — RS A [ A B I DL X i R T ER R, B AT AR SR B 2 A B BT RE
th. AAHE, MHLEEEA AmER “UiEEL” wfE, AEFESE. AT
B — R, BhAADEE, Rl EELERE -MiEE AR A, {H 50
FEhggds syt REAR, HLeolhg HMrmsEs (nkEE, cZoth
&, ABRZAS). HAFRERBEAER (RES%), WHREAEHANLR.

A5 Bt B N PR RSN, R TR MR AIBE R AR AKX, N4 S
A Z B T BTN B R BUBTR R, BAREHERABZ—

ZRK
1989 4 2 A




F—-RHME

BN ARV SR AN EE RIEMYEM LR % | &1k
MRTHI SR Z —. BB . £9ikE, fis, adte. HEYHELE . X
Pk R EBRROEDNER, EEAT, A, BB, SHEEER. ETLHIA
Iz . i, XIMT#RBREERAEME L, NRERSHINHNE,

REX KREYL GRS % T R TP 5 A L5 MR BB 9T TR £ Rk
RIE, SbHIN, EEE, RESAOTAOHTEILSARRNRE, Bk, HXHs
RIGZFEVFESENSEH.

70 AR, SERILOE, MEE Kb B T B AR IR B R SR 1L, B A —
Beff KPR AR AR E LR, FUUREMERTE THEARMIF L, AHLEW
EECHE -NMFH., ARZTESEERAYMCHDIEEMLE, KEREEMNE
HILEMMAEEE, WRTA/EEMERRA, MEERIRISMMERIERE . b, fb¥
(BUEHMEE) MR (Hky) ZRAEEEE - REHE. AEEHHRNE SN
REMEE, BRIENENARGENVEMLLE, Mtk 4%, SBERIESHIEHN
JRIE R K,

EEREBEZFENFTHIEWEEHR T MEFERYERXEBRHE T ATHES,
DERESBRRYFAERTH#E (USUHELTEANT) PRIk, WURERE
FERTXAS, BaEad L EmESp s, AMEXRE TRILA .

1. NEEE, MR, KT ER¥E 80 FEX P MEKT,

EEHLHN B TEULRBEIE, LN ERE FHEMN % (APT, INEPT,
DEPT), “#FMEBEMFH J &, FIEMREN SR EE . ek FERIT
8 (INADEQUATE % 2D INADEQUATE) ., %% — B K TRAETH I E, B
THEER . BN FahaEs. B, RBERE. MEEid. FENITEIRER
%, RELEAFETEERE®. HEATHAVNEHESHSHEEFERAFEAR.

2. B MR T ISR AR NS M R R,

HTFEHRNBENSEEHEESH T EABE L, MEMEIEENERNET —
B, b TAEEEREA XCEEFM U A — R/, ATHEAREE, Mg
BB REFMFFEABVSWEEPHNE, 2RERBAXER. BRE, #TE4LL
AR, HEEEE . DEES, DEBBESEENENEXF TE ., FEANE
#H, BEG @R s (FEBA S8 iie A Esh e ) . BIig
HiREHE,

ABFEEHEEFHNENETERMTIeAEISENEWESEIMX, BXT
SHETIEE,

3. EHET .

MM, ABHNEAFRERE, MFEETEERARNSE, 28NN ELE

1l




BHE XD, FBRAENA X LHNBEEEE.

A AR RILF S R TR AR, XM ABEEISE RS VR CAEESRA
ZEME.

AFHFEAHINE T HIBOEEMERNE, AXRLETE. JUREEB#ET,
I T LEABE, HEF B NEGYYEMEEHR TIEE 2 AR IENNES
SRl

4. FERS LB TIEWES

Adin BB EEM, LhhIFz AR HRERBE AT (&P XL
%), WITEIEMEASEN, REFEFHLBITE T EAERAMEE. £HEFEY
FIREA BRI T LR

5. BERTHE.

EERNKELEENCBMER L, HEILFHELBRIEER, ZBLERRERITH,
WA, KAt % T K TTRITE.

mMTABAER, tRE, XEHSKENEE, BT ERAELERNAEERAZ
Hzab, REZERHEHRER.

&
1987 4 5 A THHEKFEE R




& BT

1990 4E 8k, FITHERRAR AR YR KR, FEICRHIE, 2605 7 bty 52 7E
EERPITE" ARFHEELFARTE, ZBUE5ZR, MHEBEEZEE T8, A K
HFEXHES,

EnER R ER—FITEES, KPR AN EFERTE "BEaRFE",
MERFEH AT, WEEANTPL (RUGERREMNEF L), EMNERE, E
k%, G AMESHIENR,

FEX - WIAR S, REZANRTAFIENL GO R FHRESFR T KRB,
s NN R R FA AL, WS THESE, RIEGAmEER (LWl
EESANBILEE), EERRERHRFG D, T EYRABEM LS ERE, Wt
B, EEERTERTR. MELREMEXRFE, FEAGERNEEMS 7H#%3
TSRS

PR Z R B E AR, PR EmRE, FEXABRHR, BBWHES, EHH
BHEH T, 1M (A

7% B3 5
1992 & £ H




TR F T

1990 4 8 H, kM MHREFHITHELREARADNKLUIR, FEES - RKEH 1
IR R EEREFARLH S, AUFRARTH2 L, TELBES THRMALE, bl
BZBERRRTIRREEENEATR, RYMRABURRER .

kA BRER -HAFELNERERNYE, FaALBRERE, RN IR
hiE, 5T EERF. KEBRETT S8R TE, AEENTERIEHE ¥
W ST R P AIBR R, IFHIE CRIEEFMER" UIEMZEER. HEX
2 AR A I A5 H R AR T ABAR I S5 . EE MU E S TR R,

BAEBMABRE WE T, /EH DGR B UL RAE B SR oS E B R
YRR, 375 B R R B E — 25 9 AT T R T K M e 9 = O BB SR A . £ H
BRI . R, 4050, RI8 . NS TEOREER ST, Pl R R
E, WRRBAREFTIZ, & T RE O — 25 T R MM 123X T T ) ST A B
%,

WHZERT 1987 5 A, HWWRATREX —FBEN&ERFEKNREXBAZIERF,
FH R, R RITAERIREERE, FER TEREMNIPERE. &R0k
HAEBRABER¥SH . Bruker 2FPEILHRAEASRE#LRLAUES
HAEXEBE2RIEEEENRA,

H 1987 F S HABERMUK, E BB ERIETHCA TRAERE, HilE -
BB, EXWHER TR, EHEEENT K% 3, DERERY 4R
B IRIEE R TR

T KK
1991 % 7 A F 4R

LRt I




.
s ]
+

Foreword to the Second Edition of
“Structural Identification of Organic Compounds and
Organic Spectroscopy”

The development of chemistry went in the past through distinct and remarkable phases. The
nineteenth century was devoted to exploring the molecular nature of chemistry. For the first time,
chemical reactions could be rationalized and predicted, leading to an unprecedented develepment of
chemical industry. Most of these achievements were the result of the intuition of ingenious chemists

who, combining all known experimental facts, constructed a coherent conceptual frame work.

The first half of the present century brought the revolutionary quantum mechanical concepts
which allowed one to understand the origin of molecular structures and to compute the electronic
structure of molecules. Chemical bonding changed from a set of rules to a solid theory on firm
grounds. The concept of discrete energy levels of molecules became standard knowledge of all
chemists , although in the laboratory still the traditional wet chemical procedures of analysis pre-

vailed.

During the second half of this century, f{inally, full advantage was taken of the acquired quan-
tum chemical knowledge. It was soon recognized that transitions between the discrete energy levels
of molecules are highly specific for the identification of molecules by optical spectroscopy in the ultra-
violet, the visible, and the infrared spectral regions. It was also recognized that there is no better
way of determining molecular structures of crystallized marter than using X-ray diffraction. At the
same time, mass spectroscopy became an enormously powerful tool for determining the molecular
topology and connectivity. Finally nuclear magnetic resonance turned out to become the most uni-
versal technique for studying a great variety of molecular properties, from three-dimensional struc-
tures to intramolecular dynamics, chemical equilibrium, chemical reactivity, and supramolecular

assemblies.

Today, it is recognized that chemistry is one of the most essential foundations of the natural
sciences. Understanding facts in medicine and biology means to reduce them to a set of underlying
chemical reactions. In this sense, the spectroscopic tools of chemistry also became essential instru-

ments for biological and biomedical research.

Indeed spectroscopy has during the past fifty years completely changed the daily work of
chemists, biologists and biomedical scientists. Spectroscopic techniques became the most reliable
and most efficient means for gaining insight into the molecular secrets of nature. They will certainly
remain indispensable also for the future development of science and technology and will contribute to
the wellbeing of mankind during the next millennium.

. Vii .




["am sure that this thoughtful, thorough, and comprehensive treatise will provide the reader
with much of the spectroscopic knowledge needed for any modern and active chemist. In addition,
it will prove to be useful also for scientists in related areas who depend on chemical analysis in their

daily work.

Ziirich, December 8, 1997

///f[/ 1 —

Prof. Dr. Richard R. Emst
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