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HRLSMEERE0—FHELLT NMR 227 A7 7 A ABRRY AT ARBELL. A7 F
AOBEBILIE I BKORRIZ VARESVFART R VOBLEREERLEEDANS L LLEDOEL
(G) LADEPLDEY I/ FA~DHHRBERDL THEREL S) TRES LI LTI T-%-
BBHREHREBICED: 232 (kWO A7 bAD G, S HEERALT7 M ARE- R, £hb
By —o—oR@RAFICELTT7 7 A ARER T - LR Btk (72~89) % BERDAH, &K
DIRER (+1~3) HOFRERZHEALADT, COHFESEERECTIRRRBELHET 52 L
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R LESYEEREO—2>OFRE LTHRIERRY b
WEBHAIE R Y MV ERET B HESST LN DD,
BETRERARY bVOBILIAR, FTETRALDO
ERDT ETWHA®D, REFERMLED Rnb ARS
MBI X DIERE R FTRBT S FEESBE LD
OHBHTEREBADEEDTHS. TOBEARS bva
HEBEZLEVRAL LD, TLABERETHNTT
bhxOFHBNZEKDOREET AR Mve Rt
LT7 74 METBEIB—RTHS. AT b
BHILE 7 7 4 VRBREFNZRRY bV, HEARY
PR ZOWTRISHARINTE Y, W& & DHHER
EDIZODERBRE L LTERLORERA > TV,
EELII FRLAMBERED BBHLIARD —FR & L
Ty NMR 2% b D7 74 VIRV A7 b ZBIEL
Foo AT PIVOMBILIC B> TE 7 7 4 WRRDOFE
BEREEE LTRELRZEEZBEERLT LN, X0
BSiEIETAEEDUNDE (V4 X) OREZLBE~LD
AL, ERLTSBRBHELRIEDLZERTVAR
F AR BRI TH LR BEE LTE
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*HBREHRE  ERRMETREFHE

*HE F-NERASHPRUEMN : WRBITF)I
X e fnimEr 2810

ok BARFHRASH : KA BETPHET 1418

BafTole. UATREZDOREZGT.
2 NMR=z -~/ b LOEL

2.1 MBEDFHE

EELIZXDH NMR 25 MvoHR{LixY#£HE
Ry —EOREZRT UL, ERFICOSLEY T
b, 58, KEBRELILHFTI L X - THHDORT
79, HETFOMADDHDOTSEIT

(1) ZARJ PVOFHEI Y XSRIRL, £DAR
2 MVICBETAEAMEDS LT hiGEWELRZS BT
&

(2) 12X B ORERETEDRFIDK
{¥5zL.

(3) HIESRN (BE, SRRERY) ORBERLEN
X FFRLSKTHZ L.
ER BT LTHRBLEIR L. TOFKER, KD
ARG MWEBRLVTFVCT e boBOBEAEZR R
LEDARY PVEKDOEL (G) &, ZORPLOEK
VT FNADOHHREE R TIZERE (S) 0 2@8D
Hx b TRESHDZEC L. FBTIIUT G, S
EVWSHESEHVWES, thbiirhth (1), (2) T
ko ohs.

G=i”?l(w,'A,')/'_§”}lAi ( 1 )
S=(ii_}l(wi—G)’A,-/iéA,-)x/z cerveenneenennn (2)
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it iBHOY VDS e boEAT SR

X
wi: iZFHOVIFVDOLALE (bLFEV 7 b
TMS ZH)

GLSOMABFTLERRARY FVEIFEDOEE VT
ELZxhwz e, G, S BEBIT/NEEMT 2072 %
ERIERERMER TS THD, ThitETHREEARIT
(1~2) words CiFIrz &, Tz G XY bvDsy
FRREDSHIR /NS K L W BRI L Ay it i L &
STLESRELEEEDZ DY T FNDLEY T N E
EXDTENTE, MEBHBROSRAECIIERLEVWE
WX BT EinERD, TOHOIXLDITHR/IT7 740
VAT AMEROHEZ ZEH T EELbND.

2.2 RBR{LDORM

7 — &2 DRI NMR 25 b LD 7 — & A 1
KLTfTbha. ZOLERV I FVOBIBELLS
o hoBICHATELDE LTRY, Fodbby i
Bz o b OBEHOLPICHIYTCHRZEDTEDLR
RI MVZDOWTE, TV FABILcED YT
T, FthZBRT2 vy rvie it xrhth
OBISLIELTT e broaEiy L. o brEDYT
DR ZF VBRI LTIRAEY 7 F VO FE IO
(S 4) iCHTB &L S FVOBS (4) DTH DY
T&fFo7. R (1) 2534905k 51K, Fobro
BHOG»>TWwWbZE BETHhESGFRASH6,T
DN THWBTE) 2, VIFLVBL e b OREE
LENIDYTHZ EMRARELB/LLE, »WThbZo
BRRVATLADLEDDO T — F LI T TORY
LB,

F— 2 ENHARY MVEFEHRRD L EORBETRD
X HIEDK.

(1) oy LTWwE Y 7 FvENH-T, Th
Wt UCHAREI. o bR EID Y TS H L ERENERLT
5., WL ZOV T FVELIERTIEY S FVOEHID
B Gla) AT &L ST VORE (@) OHAE
LEICHRVTINME LT T e b BEAD BHGETT
5. ML Y I PE BT ZenTERLWE
%, LLLBTETLENCHELLLEDO T a b rid
puTHhBRE XX, AT bvetkE L AT
Bodsadhvwicrrb bt 7o b OENEzS
o CTWBLERL V.

(2) 1Ay FFrconTid (3) OBFERE
- 2HEDONE L EHSEHA,ARD.
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(3) =3Hz OFEATEEL, LrbBIcZELL
BULoitwy (2~3) Koy SFvizo2ntid, £hbo
LI L EDOY 7 F b b0 & B LTBRRD
5. BIREhHOBMETS. E L, ERLEDT
bTPENR TV X SRy VI iz L KRk T

(4) FWEAIE UTHER V.

(5) EVBREEZ oY S F VOB ILDOY ST
VORI I F bbb LAl t. ¥/ <3Hz ©
MEATHEBOY FFVBELLTVD L&, FROY
ZFVORENS SHz ZEHEXHESR, £hiht
DRBIINL Liey I vBdH B0 LH4T.

YY) RBOL S EEC ESWC b
2%, TFARCEL (1) OFFRHTFINE LDA
RO PVERAE > TEh2AE, B, ¥ 7 F v
o bk EOEBAIC £RT 5L Table 1 X5
kb, Tt Table | gid 8&D Y ¥ FIVONE
(TMS %Z#¥eL L7z Hz), #E (HX) RU&Z&Y S
W LR, Y FEREDY TSRS e P OB
1 BZBRT 5 VP VOFRERTINTYS. ZO
ErSETEY VI VO >T o hvDER (4;) 2%t
gxh, >0k (1), (2) Kit-T G=4.43, S=2.70
BEREFRRD B, HAMICIE ppm BMALic BRI
THhEhs (Fig. 1).

Table | Nmr spectrum of ethylbenzene (1)
(digitalized)
Signal Chem. shift . No. of No. of
Igo. (Hz) Height proton signal
1 66 86
2 72 219 3 3
3 81 125
4 145 36
5 152 86
6 160 73 z 2 4
7 167 22
8 425 522 5 1

G=4.43, $=2.70

2:3 RM|OM®H

ARY MVRBCEWTRROBECVEBLRAETE
HELTKRD 2ZENEXLND.

(i) MEEHEOEVIRX YRI—LAMMERLD AN
7 bERT. ‘

(i) =27 b bRKILT— 4 (KKTR G, S
fl) %kDDEEOHATDEAE.

(i) 2w Tid, BillEgRoRVWERT5 D
DX DMOBIESRYE GAIERE, B OBVIZER
T5HODOORRMENE 5. FIHIERBINCIIHEE
ARELERTH D, FdERRzoBEELZTIT{D
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Decision of weight
(Allocation of protons)

Calculation of G and S

Conversion
Hz —==ppm

Output

Fig. 1 Flowdiagram of calculation of G and S

values

DOTHHT LRT TR L. L LEE, Tihbbil
ERE, BEREOEIR LA LTRE D AN
7 PVORRBERRTHILDTH S & VI BEDOERIC
B5LTR—bEmThHBREOR N ICL D, ELL
BREBANRY MWEEZBBHITIET v 4 mihic LB
DML F— 2% B LTHL EVD MBE LT
5. IO EREEARY MVF - 2EEF—2EE L
THEHTSLERLFLZ EMBVES.

(i) DEL 7 — 2B KDV TIZARS PV
¥iEHN S on line TG, S{HOELNLZ ENEEL
Vs, BB TIEANCX 5 Twd. 8o T T DR
THRAETD G, S fHD FBAY OIS0 XN FRFEE
DHEIZRELEBETIL0LELNSE. £ TRRY
MO B TS 57 EOBMTRIELT — 2 25k
<<, DOXRICHY L TRAZORE LT WET
BEIND ZART PV ICDOWT [fl—RRY by S Bk
DA G, S {HERDIEEDIESLOEREL AL
Dl 2R MVRROBEOFEEHEOKKE L LTH
WHTZEE L. ThERIT S0 52 DL
ARG MVEROEL 2EMTORBILLTHIE T A,
1HH & 2EIHDOZEDR S KE D » 70 b DX 2-methyl-
3-heptanol(2) & 3-methyl-4-heptanol(3) T -, 7.
rTIhb 2{uahg, BT — & akdi < vl
CRITTECHE LLRFT D, (2), (3) oxx
PV OWTHE LB O AN 10 B> G, S 23k
Wic LT, Table 2 KRTEENBL . #ilx
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Table 2 Calculation of G and S values of

2-methyl-3-heptanol (2) and 3-
methyl-4-heptanol (3)
Obad. value Average Range dcs{:&g:r%a)
2 {G 1.26, 1.27x7, 1.28x2 1.271 0.02 0.005
S 0.5, 0.57x5, 0.58x4 0.573  0.02 0.006
3 {G 1.27x2, 1.28x8 1,278  0.01 0.004
S 0.59x2, 0.60x7, 0.61x1 0.599 0.02 0.005

i, (L&MW (2) DAY b G 1.26(ppm) it |
|, 1.27 37 @, 1.28 2 [E LHEINICDOTEDF
HifEvy 1.271, o (R) 1% 0.02, EH#ERZE (o)
ik 0.005 L%, %7z (2) ®SiconTik ¢=0.006
Th5. (3) kBLTD Table 2 TR TERDTHS.
TR IBEBREZIGILOWTIE 06=0.005, SiC
DWTIHE 05=0.006 2BRMATHZ LI L. 4 99.7%
HROHIF L RDDLLETDHE 30 v FEEOKBEL TH
FEFS B2 50, RECRER LI (I~ EoY 7
) o SERTHTbh0MBEBETH L0, XTDOTDfRE
ftta i ANRT 60 & EXA L2555 & HKFL
fo. ThbbS{tAMXEYD G, S ZLhLh Gy,
Sz; Gy, Sy & Lict &

Gy—Gy|<0.03
|Sy—Sx|<0.04
TR E XD & E X EY R E MO Rt B 5
LOLHETDH L E LA
3 ERRIFER

3ol 2RV PO
L& oEN, {LEMBICE B Ebeidgd X
SEELDD 232 DAY bk nic (Table 3).

Table 3 Scope of samples taken

Alkanes 5
Alkyls 41
Alkenes 20
Acetylenes 2
Total 68
Benzenes
(mono-substd.) 23
(di-substd.) 53
(tri-substd.) 34
Total 110
Heteroaromatics 18
Steroids 22
Others 14

Sum total 232

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

216 BUNSEKI
Input Gx, Sx of
unknown spectrum
Comparing
>0, 04

Output Gy, Sy and
name of compound Y

Yes
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Fig. 2 Flowdiagram of structure identification
by comparison of G and S values

32 BBROAEEHER

BROFEIL M T Fig. 2 070 —F +— M-
TEL ETHERARS v (X) @ Gy, 8y BANE
n5E, 774 vhHeHEAShiba&Y Gy, Sy & H#
xh, 2:3 CRLAERBCEI»BErSRITINS. |
BB EI BT 5B (100~150)ps BETH 5 - AIEC
DX SICELE, 774 ViCiE 232 OB DH D DT,
ZOHhb—2% & o THEKERAS E LTRERT-
7=k T %, Table 4 WRTHFE LB/, Table 4 35+
REkm & Licl E0 REERT, HWEHEE (0.03
0.04) DPELENERP2DLHT (0.04, 0.05) &L
TP EOBRERBREINTVS. WHOEELAVSIR
DRI D 72% (166 k) BIERDOLZDBLL L,
BEHARROBE T HIEMSNC SEORER (/1 X)
PRAETERTERVC LSS, 3ED /4 Xt
5 3 #fk L1 2-methyl-3-heptanol, 3-methyl-4-octa-
nol B 2,4-xylenol THhH%. &, *FUANTHE ./~
WEFOBELS YD G, S [HEFIZ L TH %5 L Table
5080 TCH-T, 2-methyl-3-heptanol (A) 1T 3-
methyl-4-heptanol (B), 2-methyl-3-octanol (H), 3-
methyl-4-octanol (I) L RKHISh xR EBHALNTH
5. [fgic (D) (A), (B), (H) EEHITER.

KAGAKU Vol. 24 (1975)
Table 4 Computed results by G, S-file searching
(Molecular formula : unknown)
. Ag=0.03 Ag =0.04
Noise Ag-0.04 Ag—0.05
% %
0 166 (72) 147 (63)
1 53 (23) 56 (24)
2 10 (4) 18 (8)
3 3 (1) 8 (3)
4 0 3()
5 0 0
6 0 0
7 1] 0
8 0 0
9 0 0

Table 5 G and S values of methylheptanols and

methyloctanols
G S Noise

A 2-Methyl-3-heptanol 1.27 0.58 B, H, I
B 3- 7 -4 1.30 0.60 A, 1
G 6- 7 -2- 7 1.25 0.66
D 5- 7 -3- 7 1.31 0.66
E 3- 7 -2- 7 1.37 0.67
F 4- 7 -4 7 1.14 0.17
G 3- 7 -3 7 1.16 0.22 J
H 2-Methyl-3-octanol 1.30 0.56 Al
I 3- 7 -4- 7 1.30 0.59 A, B H
J 4 7 4V 1.18 0.20 G

R LEFRNS P> T0ELDETHhIE (A) O/ 4
X3 B) oF, 1) o/4 X3 H) oxtizh @R
ORERAETIZERBmEELLV. EF L/~
VRS /4 XRFeE LT VAL, £ DT 2, 4-xylenol
(O) H3{HD /4 X (M, P, Q) &S Hfi3 Table
6 LEMINE 5. KiHEEEy (0.04, 0.05) &
LT HHY L WRRIEESFCE 5 (Table 4). B
WS FRBEMO & XLVl /4 ZOFEENPE L
%4 % Table 7 CRY. Hlzxid3BO4FR CHiO 2
Hoitk 17 xBRBLAELTS 15 REMEROS 1E
(/4 X0), 2k ERE /14X VER KL

%@ﬁ#kovf%/4ZEZMMLMﬁTéwﬁWﬂ
vz b eh Table 705405

Table 6 G and S values of xylenols

G S Noise
L 3, 5-Xylenol 3.79 1.98
M 2,6 # 3.77 2.05 N
N 3,4 ” 3.79 2.07 M, O
o 2,4 7 3.82 2.08 M, P, Q
P 2,3 7 3.83 2.07 o, Q
Q 2,5 ” 3.83 2.07 o, P
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Table 7 Computed results by G, S-file searching
(Molecular formula : known)

Noise
(Total) .
1 2 3
CsH100 18 13 1 3 1
CsH1IN 22 22 0 0 0
CsHO; 17 17 0 0 0
CsHO3 16 12 4 - 0 0
CyH;00; 16 16 0 0 0
CsHgNO; 15 15 0 0 0
CsH,;0 17 15 2 0 0
CsH,; 0 16 14 2 0 0
CsH2,0 11 9 2 0 0
Others 84 74 10 0 0
232 207 21 3 1
899% 9% 1% 0.4%
4 ¥ EE

EEsFErY NMR 27 b7 74 VERRTTS
B oW T OREY R EROFHR2 S [IEFEEZ
EEEI] BV EEE LT HER LI R
BELOYDL T ER ot LELTOIREFELLR
Ry hicoE (1~2)words THEH, HED@R b i
THENPLRREOERITRTHALIRTVELDL
Bz%. ApEix NMR 22 hvic X 6EREE L
LTSIV ONBEORREEEZAET 2D T
H505, EHELOHETEIMARY by R HE)
ETHIC LTHML, BaBREITOBRERR/ g
bty A5 s CHEMICS-F® o—#icR b Ah 5 TE
Lo Twvad.

FEBIEEHE (CRAREROEKLE) BMe
Ki-TEdrbhi. HELTHBEEZETD

x [

) Enfl, EEEZE, BB w3 23,
626 (1974).

2) “Mass Spectral Search System ”, May 1974,
U. S. Environmental Protection Agency Office
of Planning and Management.

3) WIEEK, E4KE—, FEEE AHEFHE:A
AL¥EAE 29 KEFLHMETHE, L p. 72
(1973).

4) feaARHE— :{b¥EOHER, 27, 1117 (1973).

27, 395 (1974).

W

File searching of organic compounds with the
use of the center of gravity and the standard
deviation of NMR spectral line. Shin-ichi Sasaxi,
Yasuhiko Yotsut and Shukichi Ocniar (Miyagi Uni-
versity of Education, Aoba, Sendai-shi, Miyagi)

The nmr spectrum was coded numerically into G
and S values so as to prepare the file searching system
for the structure identification of organic compounds.
Here, G stands for the center of gravity of the whole
spectrum and S for the standard deviation of each
signal to the center (Equations | and 2, respectively).
The two values of each of 232 nmr spectra of various
compounds were stored in the computer. The file
searching for the unknown compound was carried
out by comparing the spectrum of the compound
with the store. The result of the search proved fairly
good usefulness of this method. Even in case that
the molecular formula was uncertain, proper structure
was reached in all cases —72% of the tests gave unique
answer of correct structure, 19, the correct structure
plus three noises, the other 279, the correct structure
plus one or two noises (Table IV). In the case when
the molecular formula was known, the probability of
finding unique answer of correct structure by this
method was found as 89% (Table VII).

(Received July 15, 1974)
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