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A Database System of Polymer Analysis

by Nonprogramming Language

Atsuo NISHIOKA

A database system for the use of analysing polymers by carbon-13 NMR spectra was set up
on a personal computer with non-programming language PIPS-II.  Selected polymers are the
typical polyolefins and vinyl polymers such as polyethlene, polypropylene, ethylene-propylene
copolmer, polystyrene, poly(methyl methacrylate), poly(vinyl chloride), poly(vinyl alcohol),
poly(vinyl acetate), and methyl methacrylate-styrene copolymer.The database consists of both
of hibliographic and numeric data files of carbon-13 chemical shifts. The former file consists of
three subfiles such as master file(PDATA1), HEADLIST file, and keyword file(KEYWRD),
whereas the latter have chemical shift data file(SHIFTI) and inverted file. An auxiliary
file, DICTIONARY, was appended to serve the retrieval of many abreviated words used in
the files. Finally, the system has the function of calculating chemical shifts by refering to
the Lindeman-Adams additivity rule. Used memory for the files is 1 MB. Both of floppy
disk and hard disk can be used.
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FCMRDB Original master file

ID > 1704, 8.8 MB
b

PDATA3 data input 900 KB
polyolefins £_— »
38 records table format
vinyls 21. | PDATA1 SHIFTI1 8 iltems. data file
bib. file 2800 lines(shifts)
59 heads > inverted files
3 polym. HEADLIST IVFL A) polyolefins
& models B) vinyls
' - CODEN. REFCOD,
160 lines KEYWRD DICTIONARY POLYMER, ASSIGN,
SOLVENT.SECTNO
1000 lines
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DT = N=2310 T OT =S AR A Z D EEA R AD T, N T— 5 A
DHES T B TR EAE 7 » AL L O f L, ZALA4PDATA3 XL 72, (900KB)

LDPE (Low-Deusity Polyethylene ) 111}
PP : Polypropylene 131}
EPR : Ethylene-Propylene Copolymer 141}
PVC . Polv(vinyl chloride) 811
PST . Polystyrene 41
PMMA : Poly(methyl methacrylate) 311
PVA : Poly(vinyl acetate) 21f
PVAC : Poly(vinyl alcohol) 11F
MMAST : Methyl methacrylate-Styrene Copolymer 3t

il 5911

AETETIEPDATA3 A= 29 =7 7 AN L LI, ZHD LU FD6 »DH 77+ 40L& ik
L7zo wcBIZMz 22T RI O T01 & G il T207~—2 Th D /w77 5 4 Lol I ~—
Mo de— 112003,

K1 BT A Lot T

77 A L ~N = U 7 ohr (KB)
o 1451 3.7
HEADLIST 2 7.4
PDATA1 29 218.3
SHIFT 1 93 344.1
W7 P A L 22 81.4
7540 26 9.2
KEYWRD 4 14.8

il 207 765.9

DELRTTT 7 A NDNFE NG,

1) PDATA1

PIPSO T ~= 80 2T £ PALEI R 7 4 —= 0 b D 84T 4R & 1117477421 14747
TN INT ELLDT, LML 1203 IS UET B 2 E 2L, 7 uho -

DU 2R S, FRIHH A X DML TANL 7, (T #1026 7N

HEAD IDNO, REFCOD #®fitt( HEADLIST % i)
COMPND vt #,

FORMLA o5 1K

JOURNL HEEH, B, ~—, dp



AUTHOR
TITLE
ADDRES
CANO
SECTNO
ABSTRT
KEYWRD
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P
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&= 2 123,

HEAD 0090
COMPND 0090
FORMLA 0090
AUTHOR 0090
0090
0090
JOURNL 0090
0090
TITLE 0090
00930
ADDRES 0090
0090

CANO 0090
SECTNO 0090
KEYWRD 0090
KEYWRD 0090
ABSTRT 0090

CMMAST KH75002S5 25/10/77 YT 83/04/028706X NKAKB8 KATO.Y

1

ND OO N ONUT s WD) - D) e e U s WRD D) N W) e

1
1
1

POLY(METHYL METHACRYRENE-CO-STYRENE),

(C5H802)-(C8H8),

YOSHIHARU KATO

ISAO ANDO

ATSUO NISHIOKA

NIPON KAGAKU KAISHI Vv:1975,(3) P:501-507 Y:1975
C:NKAKBB(J)

CARBON-13 NUCLEAR MAGNETIC RESONANCE STUDIES ON MICRO-
STRUCTURE OF METHYL METHACRYLATE-STYRENE COPOLYMERS
DIPARTMENT OF COPOLYMER CHEMISTRY, FACULTY OF ENGINEERING,
MEGURO-KU

TOKYO

152

JAPAN

83/7/04/028706X

CAD35

NMR METHACRYLATES STYRENE COPOLYMER/MICROSTRUCTURE
METHACRYLATE STYRENE COPOLYMER

C-13 NMR SPECTRA OF SEVERAL METHYL METHACRYLATE-STY-
RENE COPOLYMERS WERE MEASURED IN CDCL3. THE TRIAD INFOR-
MATION ON COMONOMER PLACEMENT WAS OBTAINED FROM THE
RESONANCES OF QUATERNARY AND ALPHA-METHYL CARBONS 1IN
METHYL METHACRYLATE UNIT AND FROM THE RESONANCES OF
METHINE CARBON IN STYRENE UNIT. THE RANDOM COMONOMER
DISTRIBUTION IN THESE COPOLYMERS COULD BE DESCRIBED BY
USING THE COISOTACTIC PARAMETERS WHICH AGREE WELL WITH
THAT OBTAINED FROM METHOXYL PROTON RESONANCES.
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A hIK - 3905 9 EDYRNOOCY TED (4 Ys #0i°15) .CDN (517 7 4 iy 2oy ik o)
A R SPC (27 b LI 07— FIED % AL, £ 2 i oot 12 AB (4
b — R %, £ 70k D YIDN (4K S IDNO) &2 72

3 KEYWRD
PDATA1 DG ~—2 #0012 H HAKEYWRDIIH 9 8 ~114 7 20ZIDNO ALl L 72 1%, Hr
e AN T = 2 OKEYWRDHIH & 2 Oy 2 2o 77 9 AL T2 (-4

(13. 9.83) F50

IDN REFCOD ED CDN SPC DATE AB CANO CODEN AUTHOR YIDN
0017 PELD AN 124 76 12/05/77 15 78/18/111886Y JPLPAY RANDALL.J 730017
0504 PELD AN 74 37 16/07/79 6 88/22/153154V JAPNAB RANDALL 780504
0577 PELD AN 354 264 17/09/79 16 90/26/204733J APSPA4 PETRAKIS 780577
0021 PELD AN 105 21 18/04/77 24 84/16/106253J MAMOBX BOVEY.F 760021
0566 PELD AN 157 87 17/09/79 9 82/24/156917H KBRBA3 HAMA.T 750566
0S70 PELD AN 130 66 17/09/79 11 88/04/023571T POLMAG BOWNER,T 770570
0el1l PELD AN S0 29 21/01/80 11 86/12/073244T JPLCAT BENNETT,R 760611
0778 PELD AN 352 279 17/09/79 24 S90/12/087951R MAMOBX AXELSON,D 790778
0853 PELD AN 119 64 27/10/80 11 93/22/205213P JPLPAY DECHTER,J 800853
0934 PELD AN 214 148 26/01/81 19 S94/12/084663V BNSKAK NISHIOKA 800934
1042 PELD AN 182 103 29/06/81 27 00/ /0000000 BNSKAK OHUCHI .M 811042
0096 PP MT 48 3 11/04/77 26 76/24/141401N MACEAK INOUE.Y 770096
0087 PP MT 60 12 27/09/77 3 80/04/015381A MAMOBX ZAMBELLI 770097
00389 pp MT 53 11 18/04/77 12 81/10/050192G JPLPAY RANDALL,J 770099
0266 PP KM 68 13 24/04/78 S 72/24/1221237 MAMOBX JOHNSON,L 770266
0594 PP AN 90 37 18/12/79 S 86/18/121930N MACEAK ASAKURA,T 770594
0600 PP MT 102 66 17/09/79 9 90/20/152713F MAMOBX DOI,Y 790600
0782 pP MT 123 41 23/06/80 41 90/12/087906E MAMOBX ZAMBELLI 790872

[x- 3 HEADLIST (—-{i)

KEYWRD 0017
KEYWRD 0504
KEYWRD 0504
KEYWRD 0577
KEYWRD 0577
KEYWRD 0577
KEYWRD 0577
KEYWRD 0577
KEYWRD 0570
KEYWRD 0570
KEYWRD 0611
KEYWRD 0611
KEYWRD 0611
KEYWRD 0611
KEYWRD 0778
KEYWRD 0778
KEYWRD 0778
KEYWRD 0853
KEYWRD 0853
KEYWRD 0853
KEYWRD 0934
KEYWRD (0934
KEYWRD 0934
KEYWRD 0934

1 POLYETHYLENE/LOW DENSITY/PELD/BRANCH/SHORT CHAIN/CEPR/

1 AMYL BRANCH POLYETHYLENE/NMR CHAIN BRANCH POLYETHYLENE/
CARBON-13 NMR POLYETHYLENE

1 POLYETHYLENE/LOW DENSITY POLYETHYLENE/LDPE/NMR/CARBONB-13
T1/SPIN LATTICE RELAXATION TIME/BRANCH FREQUENCY/
ETHYLENE COPOLYMER/CHAIN BRANCHING/1560-89-0/
6418-44-6/7098-22-8/9002-88-4/9010-79-1/25087-34-7/
26429-11-8/

1 POLYETHYLENE CHAIN DRANCHING/RADIOLYSIS/CARBON NMR
POLYETHYLENE/LOW DENSITY POLYETHYLENE

1 NMR CROSSLINKING DETN PARAFFIN/IRRADIATION PARAFFIN
CROSSLINKING DETN/TRIDECYLETHANE MODEL CROSSLINKING
DETN/HEXADECANE CROSSLINKING DETN/EICOSANE CROSSLINKING
DETN/TERTIARY CARBON/CHAIN BRANCHING/

1 POLYETHYLENE/LOW DENSITY POLYETHYLENE/BRANCHING/
NMR/CARBON-13/FT-NMR/EQUILIBRIUM MAGNETIZATION/
BRANCHED BRANCHING/SCM/

1 LOW DENSITY BRANCHED POLYETHYLENE CARBON-13 NMR/ETHYL
BRANCH/ISOLATED ETHYL BRANCH/1.3-DIETHYL BRANCH/1,62-
DIETHYL BRANCH/HEAD-TO-HEAD/CEBUT/LDPE/T1/

1 NMR CARBON-13/LOW DENSITY POLYETHYLENE/CHAIN BRANCHING/
ETHYL BRANCH/BUTYL BRANCH/AMYL BRANCH/HEXYL BRANCH/
1,3-ETHYL PAIR/S5-ETHYL-HEXYL/TETRAFUNCTIONAL BUTYL/
TETRAFUNCTIONAL BUTYL-ETHYL/
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POLYMER : #1) = — {1 £ 7 LA E{ooms o
CARBON  : Aillik R (X Fu, 2 Fv > 2Dih)
ASSIGN S ATHIRFEDN ;L T 72 kg

SHIFT © 27 Mt (PPMLy, TMS k)
SOLVNT : NMR i iz ienk b5

TEMP - NMRlhg i) (°C)

REMARK @ {5 i) e st

YIDN D OCHERASR X IDNO

2R T RS 7 b A YA ) L 72 RERA30000 T & - 7

CDT P ANEEN TSR EMS A IS YR AL T 7 e RS DI NE &
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22 =T A ND ST A 7T 20 L IR T A L it a o T b, il iz D
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MizgomTiE~s 2 XL, ZZ2TEEDOHZ ) A MHUIENTE
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fLepe 7 F OFFLEl i & T ) B O, jTFA50ppmEL FTd A LI RF L % 713 187ppm £ T
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AT M7 7 A VNN L D TH B,

6) L7400
KA TELS DI TT — 5 % AT BB D BRI BN 5. % 2 F

ML T T L3 sns2-40465 1,

<CODEN>
CODENXA

ANCHAM
APSPR4
BNSKAK
JAPNAB
JCCCAT
JCPKBH
JPLCAT
JPLPAY
KBRBA3
MACEAK
MAMOBX
NKAKB3
POLJIBS
POLMAG
RCTEA4

-7

~

AT NI A 18T 5

(15, 7.84) F23

2o

ANAL.CHEM.

APPL.SPECTROSC.

BUNSEKI KAGAKU.

J. APPL. POLYM. SCI.

J., CHEM.SQC..CHEM.COMMUN

J. CHEM.SGC.,PERKIN TRANS.,I1
J. POLYM.SCI. POLYM.CHEM.ED.
J. POLYM.SCI.,POLYM.PHYS ED.
KOBUNSHI ROMBUNSHU.
NAKROHMOL. CHEM,
MACROMOLECULES

NIHON KAGAKU KAISHI

POLYMER J.,

POLYMER.

RUBBER CHEM. TECHNOL.

<REFCOD OLEFIN>

DR 7K 30 By

CEPNT1
CEHEX1
CEHEP1
CEOQOCT1

<ASSIGN,

DR/ hy)

OKDO(DO(DO(DO’Uﬁ"un-Uv-U

LA

LOW-DENSITY POLYETHYLENE

POLYPROPYLENE

POLYETHYLENE

ETHYLENE-PROPYLENE COPOLYMER
2,6,10,15,19,23-HEXAMETHYL TETRACOSANE (SQUALANE)

ETHYLENE-PROPYLENE-DICYLOPENTADIENE RUBBER,EPT (EP RUBBER)

ETHYLENE-1~-BUTENE COPOLYMER
ETHYLENE-1-PENTENE COPOLYMER
ETHYLENE-1-HEXENE COPOLYMER
ETHYLENE-1-HEPTENE COPOLYMER
ETHYLENE-1-OCTENE COPOLYMER

S-ETHYL-HEXYL B A BR A B
--C--C--C-~-C--C--C--
1
6C
I
5C--21c--1tcC
I
4C--3Cc--2c--1cC

— 20 —

BRANCH-2>
B4
1,3-ETHYL PAIR A B BR A! BR A B A:ALPHA
--C--C--C--C--C--C--C--
I I
2C 2C
I I
icC 1C

B:BETA

EORRANEE: I
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ZIZTHASHON 77 7 A NIZIR T BgaEA X ) [UF, 2 342 DA 2 iz L 72,
THAEEET7 2 AT, SRR o TIEREE N F TR E TR L TANL 20 THiv 8 ¢
oo Twd,

X — 5 (2 MRz Y (CODEN), w55 - #85% (REFCOD) , Juths (ASSIGN) O— il & 5§,
5. Y RF LD

(1) ~»—=F7=7

PIPSZ W+ 2R T v a3 1213 — FOM43 MarkV # )72, 8 B b, il 1%192K B,
N7y =Ty Z7FE W 2HNEL Tvrb, FDO1HIGPIPS —TTo7a 7524 87— i,
o 1 HE T2 W Thb, 7> —1212167 4 Dk (38em,/0.5F) OMSLP —400%
JHv7z,

VL FAZ AR R G M DR, T & — 212 System—F X L Tl 72 LD Th L 7Y, TOBILAL <
20MBD = F7 4 27 2L 72D TEDSytem—H 2 2w D 7wt L RS 4 M)y 410 |-
L7,

K= 2 e B TR

SYSTEM -F SYTEM-H
HOST P. C SORD M243 &8-bit. 192KB SORD M243 8 -bit . 192KB X 2
DISK 8 inch Floppy X 2 20 MB Winchester(Hard)
PRINTER MSLP4 0 0 (Kanji) MSLP4 0 0 (Kanji)
PIPS 2 DATA MEDIA 1 MB(2 4 0P.) DATA AREA 50 0 PAGES
Kanji-PIPS DATA MEDIA 1 MB DATA AREA 2 0 0 PAGES
BASIC USER AREA 1.5 MB USER AREA 8 MB
MT 1200 feets 1200 feets
Terminal RT - 2 X(multitask TSS)

(2) 777 AN
HiEI TR 76 MDY 7 7 7 L IWTARL AT LDT7 7 A ILAKEIRZILT B8 il DML
PRI — 6 1233l ) TREELIMIIDNO THEZ 1L T B

6. RRFER

MR BERE I (2T E T DOORM 5 L YR NDCSHn o Zoh 5k ), §itild 11574 b o kgl
AR E DI L O THIAINTH L0/ 4 XL £ A, BT idihotn AN
IRl L2205 £ T2 v T X, Wi FzolW 2y — 4524055, LUk

7] \ 7'5‘ o

(1) EVxFvonrFnians 7



A L EREM AR 155 1985

A1 A2 2L ILPELD, CH3 A 2 5082 R TANDA = 5 5147l ) 4 {44

7 ~20ppmDO I 5B Z X b I — T2 F D= A T,

(2) AL B M

W77 7 ALPDATA T US4 S 2N T i v Ak TR XA TANT A
[X|— 8 DAGUA LD 59~ 2 THI40F),

LB k5 27 7 4 42 HEADLIST, KEYWRD, DICTIONARY S flion+ 77 5 4

WS OG TSI D D S AT R B AU (R T #NE L
<PCMR-PIPS2 accessing subfiles> ¢ 2. 9.84) NS5S1
Numerical data Bibliographic data
IDNO
HEADLIST
SHIFT1 e p.341-342
. DICTIONARY
polyolefin p.310-335
p.343-402
vinyls . PDATA1
p.407-435 IDNO . p.242-300
IDNO : ]
1
""" KEYWRD
IVFL p.301-304
p.437-472

=6 777 A LD

<PELD 811042-1> (15. 7.84) F50

POLYMEF CARBN ASSIGNMENT SHIFT SOLVENT T*C REMARK YIDN
PELD CH: C1:ET:S 7.82 TCB/C6DE 20 S:-BR(BU.ET - 8009Y34
PELD CH3 Cl1:ET:S 7.91 TCB/CHDE 120 S:-BR(BU.ET)- 811042
PELD TH3 Cl1:ET:T 8.16 TCB/C6DE 120 T:-BRC(ET)2- 811042
PELD TH3 C1:ET:S §.32 0.50 Yy 800934
PELD THZ C1:ET:S 8.86 1.04 LA 800934
PELL ZH3 Cl1:ET:U 10.87 TCB/C6DL 120 U:1-BU,.3-ET BR 811042
PELD TH3 Cl1:ET:P 10.87 TCB/C6D6 120 P:1.3-ET PAIR 811042
PELD CH3 C1:ET:Q 10.87 TCB/C6DE 120 Q:BU.CH(ET)CBR 811042
PELD CH3 Cl1:ET:P 10.89 TCB/CtDE 120 P:1.3-ET PAIR 800934
PELD CH3 C1:BU:S 14.41 TCB/C6D6 120 S:-BR(BU,.ET)- 800934
PELD CH3 Ct:BU:R 14,41 TCB/C6D6 120 R:-BR(BU)2- 800934
PELD CH3 C1:PR 14.60 TCB 110 COPOLYHER 790778
PELD CH3 C1:PR 14.64 TCB/C6D6 120 ISOL.PROPYL DR 811042
PELD TH3J C1'AY 14.72 COPUOLYMER 7906778
PELD CH3 C1:ME 19.63 LA:HE.BR 790778
PELD CH3 C1:HE 19.66 GP:HE.BR 790778
PELD CH3 C1:ME 19.90 TCB/C6D6 120 ISOL.METHYL DR 811042
PELD CH3 C1:ME 20.04 TCB 110 COPOLYMER 790778

[X|—7 HRUZFL D AF I



WSy ialt A W regor P T = AL AT L

ITEM1 IDNO DATA

HEAD 0934 PELD AN80D16 26/01/81 AN 94/12/084663V BNSKAK NISHIOKA
AUTHOR 0934 1 1 ATSUO NISHIOKA

1042 1 3 ATSUO NISHIOKA

0594 3 A.NISHIOKA

0232 2 ATSUO NISHIOKA

00s2 3 ASUO NISHIOKA

0260 3 ATSUO NISHIOKA

0260 7 Y.INOUE, 1.ANDO, A.NISHIOKA, POLYM J. V:3 P:246-248

0624 4 ATSUO NISHIOKA

0269 2 ATSUO NNISHIOKA

0090 3 ATSUO NISHIOKA

X—8  # HA

(3) 7 7 A Ll LD B
ZAUEAEES 7 A AT T TR R BGRRL A A T A A L TR LA LY
LI A Az B I T A WD LA, 0.5~ 1ppm#aTh b Z L 2 om0 7

CHRAN A AT S 2 122345 Th L2340 A A ZH1323.40~23.45) HiiPH A

SHIFT PE PP CEPR PMNA PST MMAST  PVC  PVA PVAC

7.00  CH3(S.ET)

8.00 CH3(T)

9.00

10.00 CH3(P,Q,U)

11.00  CH3(C2PQU

12.00 CH3(V)

22.00 CH3 CHg

22.50 CH2(C5,C6) CH3 CH3

23.00  CH2(C4,Q) CH3

23.50 CH2(C4,R,S) CH3

24.00 CH3

24.50 CH2 CH3

25.00 CH2 CH3

5

52.00 CH2, O CH2, 0N CH2
52.50 CH2,0M CH2,OM

53.00 CH2,0M CH2,0M

53.50 CH2,0M CH2,0M

54.00 CH2,OM

54.50 CH2, OM

55.00 CHZ2,0M CH
55.50 CH2,0M CH
56.00 CH2,0M CH
56.50 CH2 CH
124.00 CEHS
125.00 C6HS C6HS
146.00 C6HS C6HS
154.00 C6HS
170.00 co
174.00 co co
179.00 co co
179.50 co

Jem 3 LT 7 A L RIK

23 —



feH TR RACE H15% 1985

KA B L0120 TH D, KAy Tl 3L 2 JPRLE 2 400 I 2 (581245, M- 9o
-

i s 7 b & AL 223850 TR RN E 108 T8 - 72

<IVFL-OLF-VIN-1.2.3> € 7. 9.84) F13
SHIFT PE PF CEPR PMMA PST MMAST PVC PVA PVAC
16 .06 CH3 CH3
43.00 CH2(HH) CH2
48.00 C.,CH? CH?2
53.00 CHZ,0HM CH2,0M
174.00 Co Co

comment CS-403,405—5—1-16-1—43.00—1-48.00-1~53.00—1—174.00
£6,12,8.8.8,8.6.,6.,6.6,
¥*

X[ — 9

IS
b

3o
2=

=4 TOobE—=T Y AT =T A7 DRI F)

<PCMR-PIPS2 Time of Retrieval> ¢ 2. 9.84) F39
polvymer FD(s) HD(s) lines remarks

PELD 250 155 658 343-435 pp.(master file 93).(subfile 16 pp.)

PE 97 42 1 (commands)
PP 138 73 176 CS-Y-343.,435-1-1-(WORD)>-Y-50
PP/M 107 50 47 hexamethyltridecane, heptamethylheptadecane
CEPR 176 98 341
CEPR/M 118 58 92 dlmethyl-HEXANE.HEPTANE,OCTANE,NANANE
CEBUT1 114 57 85
CWPNT1 100 45 21
CEHEX1 100 46 30
CEHEP1 100 47 22
CEOCT1 100 47 36
BLEND 105 45 11
2MHD 106 45 23 2-methyl-heptadecane(C18H38)
3MHD 100 45 24
4MHD 105 46 26
ALKANE 100 45 12 C54H110, C16H34. C20HA42
RPIP 100 42 4 hydrogenated PIP
PST 55 21 39 407-43S pp. vinyl polymers
PST/M 65 27 74
PVC 75 36 121
PVC/M 93 48 175
PVA 55 20 32
PVAC 52 18 5
PMMA 55 21 38
CMMAST 95 49 183
*MHD 50 22 15 backward partial matching (Dict.file 310-335)
*KEYWRD* 18 4 SFN(Search File Name) from TITLE file
comment : comparison of floppy with hard disk

£8.1,5.1,5.1.5,1.47,

*



iy Sy iali 27250y o ET - 9= 2 7T A

) 78 b—=Ty A7 o= Ty 2700k B HEREI O K
(L2777 A VSHIFT 142 SR 41774 0 B Bl 7o v e —F9 227 LY
L= VT4 Z7D N0 R Z SRR LR PR 102 2 8 Th 20, RS 4 0y

TIHOMETILES A k-4 L H912492 . 1 Th - 12,
7. L% 7 P OFTEHEAE

IRAC K FAL IR AR ALK E DC—13NMRAL o 7 R0 T LN A & Hiht 112 (8 8L
D, LiL{YHJL‘f FEBRN Ak B, 2Ty L CHVv S 407w A Lindeman-
Adams(’LAm}JurﬁcEiJ: EORIY, ZOfEe o7 s 4 uio AL, i T2 iu A R R

e nw .
LAWZ LD 7 203 20i% 79 75 4 42INPO Tl 72, (e sizik~r k90 2

PR S i TV ATBASIC L ) Mo RN L d Th 5
LABRZ 6 MDGRECE SN ELL AW TR L 12 h b b XL,
Delta(K) =Bs+ D2 X Azs+Ds X Ags + Dy X Ays+ Na X 75+ Ny X s
K AT H BT
S KRG S ik ED L

K2t ahk, 2%, 3k, 4WTHDZ Li2hIpl TSIk, 2, 3, 4D&M A~ X 5.

\

Do KIZHE T 2 2 #lik H0 L
Dj cKiz# nn 3— BT})UK—%/]);H(
Di t KUZ#i 3 5 4 kL0

<LACAL> € 5.10.84) N26

NO. OF NEXT CARBON TO K(specified carbon) =:/
NO. OF NEXT CARBON HAVING 2 CARBONS(SECONDARY) =/
NO. OF NEXT CARBON HAVING 3 CARBONS(TERTIARY) =3/
NO. OF NEXT CARBON HAVING 4 CARBONS(QUARTERNARY) =:/
NO. OF CARBON 3 BONDS AWAY FROM K =2/
NO. OF CARBON 4 BONDS AWAY FROM K =:/
BEGIN

INPUT 2:1V

IF 1v=0 THEN GOTO 24

INPUT 3:2V;INPUT 4:3V;INPUT 5:4V;INPUT 6:S5V:INPUT 7:6V

WRITE #206,31=2V:WRITE #207,31=3V:WRITE #208,31=4V

WRITE #209,31=5V;WRITE #2010,31=6V

LET 1V=1V+4

READ 7V=#2(S,1VI;READ 8V=#2[6,1V]I;READ 9V=#2[7,61V1: READ 10V=#2[8,1V]
READ 11V= #2[9 IV] :READ 12V= #2[10 1V] LET 1v=1V-4

LET 13V=2V*8V,LET 14V=3V*9V:LET 15V 4V*1OV LET 16V=5V*11V;LET 17V=6V*12V
LET 18V= 7V+13V+14V+15V+16V+17V WRITE #2011,91=18V

LET 19V="CHEMICAL SHIFT IN PPM = "

LET 20V="s= ";LET 21V="D2= ";LET 22V="D3= ":LET 23V="D4= ",LET 24V="N3=
LET 25V="N4= ";LINE1=19V18V;DISP LINE1
LINE2=20V1V4S21V2V4S22V3V4S23V4V4524V5VAS25VeVaAS

PRINT LINE1,LF2,LINE2

END

53,3,3,3,3,3,7,7,7,7,7,7,7,7,7,7,7,7,24,5,5,5,5,5,5, (Ci,l)

=11 LAY HINP 7 0 775 2



R TEA ARG H15% 1985

Ny : Koo DR 8003 & H oo e 4ok
No o Ko D080t 4 & H oo i 428

SX A NN T N Z AU DO 1002 a0,

X

MUY L Tid 2 S A7 op CREIE O AT A Bl o DA AT O %, il 6 Mo A L
AMER AT D Y, K= 5 DREU A i Z /0T 2400 BRI - DR A K, i =R A i
Ll o 7 M 7270 > 7—12 )AL 7 7T 2 RE A e R Y A
P =120 55 sl 1 BN TH 2

DELTAR(K)=BS+D2*AS2+D3*AS3+Dd*AS4+GAMIAS*N3+DEL TAS*NY
K {s the carbon atom to be calculated
S is the number of carbon atoms bonded to K
C1-C2-C3-C4-C5-C6-C?
I *K C5(*x) is K.
CB S=2(C4 and C6)
D2,D3,Dd are the number of carbon atoms(2,3,4) bonded to the
carbon atom next to K.
In aboue example, D2=2 (C4 8 C6 have two attached carhon
D3=0, Dd=0 *K
C1-Ce-C3-C4-C5-Ce-C?  C1-C2-C3-C4-C5-C6-C? (C1-C2-C3-C4-C5-C6-C7
I %K [ *K [
c8 C8 C8
S=2, D=1, D3=1(C3), Dd= D S=3, D2=2(C2, C4), D3=D4=0 S=2, D2=Dd=0, D3=1(C3)

X[ =10
4= 5 LANSHI R E 4
<LA-RULE COEFF.> ( 5.10.84) F16
COEFF C. NO.COL s=1 5=2 5=3 S=4 DMASM
BS 1 S  6.80 15.34 23.46 27.77
AS2 D2 1 6 9.5 9.75  6.60 2.26
AS3 D3 0 7 17.83 16.70 11.14  3.9¢
AS4 D4 0 8 25.48 21.43 14.70 7.135
GAMMAS NS3 2 9 -2.99 -2.69 -2.07 0.68
DELTAS NS4 110 0.49  0.25 0 0
10.87
comment : S(PPM)=BS+AS2¥D2+AS3*D3+AS4*¥D4+GAMMAS*NS3+DELTAS*NSA4 (G2
f7 4,7,3,7,7,7.7.7 .18, (ﬁ3 )
CHEMICAL SHIFT IN PPY = 29.71
s= 2 D2= 2 D3= 0 D4= O N3= 2 Nd= 1

=12 GRS Y- -



RS Gt A M 20 o T == 9 — 2L 7 F L

o
3
oI

A

P 3 WP TN BRI T — 5 = 2 A (T B W e Y it TR Tk B
Pzl 722, HEADY 2 b, =28 —7 5 40, ¥—T—F7 57 411D 3 {hH
OIS BENT T 7 A L AL 7 b T 7 A L 20 A BN T 7 A L, Rl

SESE7 7 A iz Ao 7 b oM G EREGE 4 L A S 2T 20E, BT LR T —
N A AT LE L TR OEIES L O 2 s,

e B AR LEIARISO 100§ HASSIHIE 228 22 (S MY 13T e deL 7290, T — 5~
ZPCMRDBDKESRL 0 % HYTS R f7 08 & 305 0 A 0 UM Ay e Inl GBS0 P2 o vl C e L %
T,

E A RIS A ORI L VAT DA L DT, S RO & TR 4 < G
Mol Bfede, JEHD gy be A U IR SO0 Qo B4 KL £ 4,

£ ARBETEDINGIIRE L, ASREMIE Y LT T ) LT S o 22 WRIST A 44 bl 04,
By 75, ITINPR A, AR, bl IS8 AL il FUE),  H]D kil od A1 REIAL
L 4,

& £ X M
1) "l":%%ﬁr ﬁ?]%;;u u]{k 7)7\%“—, 1982

21 V=N T TPIPS, . 1980
31 —=F "PIPSW7 o —11,, 1981

4 B T7 ALY 1982, 4
51 Bz 1983, 4

61 SORD-PIPS-U7 X7 b7 7, V—F, 1982

7) Y.Fujiwara, K.Hatada, T.Hirano, T.Kawamura, S.Kondo, K.Matsuzaki, A.Nishioka, Y. Tanaka,
and B.Tomita ; Codata Bulletin No.40, 35—38(1981)

8) PHERIE L AR TE MG s 2 — 1l 16, No.5, 253265 (1983)

9) L.P.Lindeman and J.QQ. Adams, Anal. Chem., 43, 1245 (1971)

100 PURES JC, R0l AR 2 R0 198415100, #40e RTE)



