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An Expert System of C-13 NMR Chemical Shift
of Polymers (2nd Report)

Hisayuki TATsuMi, Atsuo NISHIOKA and Makoto Kizawa

Abstract

This paper is the second report of a study for developing an expert system of polymers using
carbon-13 NMR chemical shift data. The system adopts the inference system of the recognize-
act cycle type using frame representations which is an extension of that of the AND/OR tree type
using rule representations adopted in the first report. The data of shift values, intensities,
shoulders and substructures of carbon at each peak are successively compared with respect to
locations, spectral peaks, existence of neighbouring peaks, and the features of spectral patterns
with those of unknown polymers which are expected to be identified. and the names of relevant
polymers are displayed in the order of certainty. This inference process is divided into four cases
according to the degree of sophistication, of which the final one especially gives satisfactory

results.
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. nshouse
orkhouse
andbook € salvmai
é;ﬂii

TR e S

?chhxe/T

X 7.

instance cep—ran/smﬁmim

*instance cep-ran/5
¥class shift

*variables
n:refcod v:cep-ran
n:shiftval v:30.84
n:intensity v:0
n:shoulder v:0
n:carbon v:(CH2 (CH (up CH3)) CH2)
n:hit vin

SHIFT 7 5 2ADA v A& VA7 L — A0

anshouse
orkhouse

andbook: m

shift

Class%, polymer O Instance— B3R _

polymer

ehd
pp-isot
ep-ran
cbute
evac
peld
epne
ehxe
cep blk

p synd
eoce

X8.

instance cep-ran® 3 Hl X%

*¥instance cep-ran
¥class polymer

k¥variables S

n:name vk 7" ot by
IEEY =

n:bounds v:(20.92 46.37
n:number v:és 0003)
n:crowd v:((45.95 46.37 2))
n:conf v:16.0
n:check v:n

POLYMER 7 5 214 v &2 v A7 v — 0D

B-16 (1992)

F1. HUE (P|D —%KCPII) Dk

pp-isot cep-ran cep-blk
(PIDC(PIIYP|D|ICPIINP|DCPI|I)

FE 1| 7.50 | 1.000 | 6.70 | 0.419 | 7.35 | 0.371
FEx2| 7.35 | 0.980 | 6.47 | 0.404 | 7.20 | 0.364
FE: 3| 6.35 | 0.847 | 5.55 | 0.347 | 6.20 | 0.313
Fh 4| 7.35 | 0.980 | 6.85 | 0.428 | 7.50 | 0.379
FE 5| 7.50 | 1.000 | 8.40 | 0.525 | 9.05 | 0.457

blk) L& EFhTW20T, &EELE (P|T) DR

MDA e TWABZ ENGND, TRETROE

81T, B> AT ATHEELILABFBN-ZAAD

SHIFT 7 7 A L 0* POLYMER 7 5 2 D Hg# 7 v —

L, KV ALV T 4 VRO R2EEOES T IR - TE

5 B ek 1 e N

wiZ, MR- 2HNICEEThsEY) Tarvy (7

A1V82F927) OF — 2% ECLEERERLY R

LTEL, EBRHEBIKRDL5DSTH 5,

(1) #HE(F

(2) &TofbF> 7 HMEX 03ppm T°56 LcHEE (K
6 DEFE)

(3) I -/ AR PAOHRELY 1 VLTS
& (BL, BE# 550 v~ VKBS T T
%)

4 HFov—s7 27 bLORBEEILERIEE

(B5) =27 A7 bAx1IAESLLICEHE (HL, #
BRR/Prr1CEEhd5EWES & L)

P boEBEBRIZ, K6 CEMED TICE) -
zFLvEtDF v A LAEBEEAR=FL VDS
w7 LEEEICHT AL EELE (P 1) L3R

C(P|I) Dy, R1ICRT, BHIcERIER 5) 1%

FIWARZ PAHBD LT —BERAE (L&

WO EBHET -2 T ARRTH S, KL B

WARZ PATIIORY TRZV, HFE~N— AR

SFEFTCRTERIDATVWIREENANT -2 L LTH

Bl 52z bhkBEO—KRINOEL Eh 5,

6. & b Y

Fafb&® o C-13NMR L2 7 pE#RL S, %
Dbt rRIEIEIBEYF =+ 2 - 2
FARER LTz Av AT ARERN/IHBE S 25
ATRDHH, MHBEOEMIITbHLT, S0
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iR KD HER AR E oo T B, F - RITHY
M +BTHH, EHARBATEHEL TV, AL
LA HTHRBLAL S CHESAL % Abhb
DT, LTFcE LDTIZET S,

(1) WEHOD2MBEETID 0, &H5 FLF
o BSTFOMBEE TRV, (LEWOSEI
—BICEHHETH Y, BEHTLLLANTLH DL, K
AT ARIBBOMBEECLMARIAIAT L
Vo MAEBAIM, RES, BREHES, EAWETofio
BREZEDL 5RO EESEOBRETH S,

(2) M~ —ADEE[FORIRY —BHOF T — %
CERETHC &, NWABOETEZBL, BIESEMtN
R BRET -2 2BEMICE Y AT hide
bisu,

(3) B RFaficiy, =% 24— + ¥R
EDEDIAAT W, DD, A7 FADARE —
vy FRITREIHK L CHELEETIREL R
bt Frofb¥Ey 7 O MRAISE X EET 570 L, &
WERE A HERICFIR T AL ELD B,

(4) MBS ANCHHEEMBL D b EHHEE CHE
ShicT— 2k LT, #ROTEMIMREI LT
Wik, BIRBEEHMOT — 212/ L Th, #HRHS—I
A5Ea L s HJREED D B, IEMREA LR &2 EE
THYAT ARSEOBETH D,

# 3

HEEIEETE < 53 TR ROFEERRIC R
LET, Bic7 m 7 7 AMEBOCEIB TR 7o P B TR
BEFEEPFREDORALE, RFEWMEIC, L UFH 2 F
BEFEEWREDOERE—, HFE_ MEICERHHL ¥
To
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