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Teaching System using Personal Computer combined with Video Projector (7)
—— Display of Nuclear Magnetic Resonance spectra —
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Abstract

This report is a Personal Computer program to learn nuclear magnetic resonance spectra of 10

compounds related malonic ester synthesis.
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List:MALON

1209 CLEARISCREEN 3,,0.11CONSOLE 9,25,0,11F0R 128 TO 71COLORe (L, | )4NEXT 11COLOR
7.8,,7:CLS 310IM A%(9999)

1818 OH STGP GOSUB 13891S10P ON

1820 DEF FNX(X)=INT(X#6/10+20)10EF FNY(Y)=INT(Y87/18+18)1CLad
1839 RESTORE sMENUDATA

10840 FOR 1= 10 9

1058 READ MENUS(1)

1068 NEXT |
1878 LOCATE 29. 5wa|~| ’lt/: /L&BNMR 222 FAORS
1880 LOCAIE 10, RINT *11% Lirnggriszaue’

1899 LOCATE 49, 12 Pan M M:.!llrsu mnmc
1189 GOSUB 'SPACEKEV'CLS GOSUB *M1:6010 -NANmu
1110 wMi RESTON

moALL
1120 »12 wtsm ALy
1138 w4 ntsvon( -mmv GOTO =M.ALL

n;e -ns REst( -nsmum-snucv-s 16070 =M. ALL
1150
1168 ktno Xl Y¥1.X2,¥2,X3,Y3,X4,Y4,XA1,YA1, xu A18,A28,A38
1170 GET@ (X1 .'l 7 XZ 2y lau AcT

1188 LINE (X1 Y X2 Y2 ),5,8F

1199 LlNE (x1s4, n-lr (n ~1,Y2-1)

1200 COLOR 2

1219 Locne XAL,YA1 IPRINT Als
1220 LOCATE XA2,YA1+1:PRINT A28
1238 LOCATE XA2,YA1+2:PRINT A3s
1248 LINE (X3,Y3)-(X4.Y4),1,BF
1258 F=

1269 18=INKEYS

1279 IF I$=CHRE(IMIE) THEN LINE (X3,Y4+1)-(X4,Y4+17),5,BF1LINE (X3,Y3)-(Xa,v4),|

F
nso lr [$=CHRICIHIF) THEN LINE (X3,Y3)-(X4,Y4),5,8F 1LINE (X3,Y441)-(X4,Y4417),1

F

99 IF 1$3CHRS(13) THEN wiy

1390 GOTO 1260

1310 wmu

1320 ;F M=l AND F=0 THEN LOCATE 16,6:PRINT SPC(B)ILOCATE 16,71PRINT SPC (12)1G0S
.

1330 FOR 1=YA1 10 YA}
IJAB an TE XA1, llPRIN' sPCC22)

1350 NEX
1360 Fuvo (Xl Y1), A%(FACT),PSET
1370 IF M=2 THEN RESTORE lHlDAlA:ﬁEAD X1.Y1.A,A,A,A,A A, XAL,YALIFACT=Q
1380. RETURN
1399 WMENU
1490 FOR 10 10 4
1418 LOCATE e 193:PRINT HENUSC[)
®31PRINT MENUSL4S)

X7

1448 D1:D:0+1

MS: BDC"E Jo 1TIPRINT "EOXBAEWRLETE (Pason'P'Key) *

1468 D82 INK

1a7 IF s THEN 1450 ELSE o:wuon:lr 09 THEN 1459

148@ IF D$C)'P* AND DSC>°p” AND D$C)°8° AND D=8 THEN 1450

“70 CLS GOSW *UAKY
oa 0$="o" THEN D=D11SCREEN 3,,0.11RETURN

1510 B(Dl» (

1520 ON O oclvo -av #PENT, »HALO, SMALON, -vm\umE #PMALON, #21PHAL , sK1SSOU, vk [ SSOUE
1538 slo t *PROH 16010 *PLO:

1529 xgRP RES PR 18010 bLof

1545 wPENT Rssmnz wPENTA 16010 «PLOT

1558 wMALON RESTORE sMALOMES :GOTQ wPLOT

:GOTO
1578 wK1SSOU  RESTORE #K|SSOUSAN:1GOTO »PLOT
1575 *KISSOUE RESTORE sKISSOUET :G0TO «PLOT
1588 «MALO RES!ORE *MALONSAN :GOTQ «PLOT
PLOT

1599 #PMALONE RESTORE wPRMALONE 1GOTO
1595 wZIPHAL  RESTORE »ZIPMALON
1600 «PLOT

1610 SCREEN 3,.,0,111F THEN M1t ELSE

1628 READ x.YiiF " (5(0) noo <0, THEN 2810 ING. (FNX(2),FNYCa30))- ~(FNX(1019) FNY(Q
571),0.BF :C{D)=C:D=01:H=H-1160T0 1668 ELSE H=He1

1630 =

1F €=2:C¢
1620 IF n=2 msn €=41C(0)=
1650 IF H=3 THEN H=2:0¢0)=8(D)-11RESTORE #ERR1I1GOSUB wERRXIRETURN
1669 PSEI (mx(n FNY(Y)),C
1678 x2:X
:620 READ. )(I!IF X1¢9 THEN ON ABS(X1) GOTO 1790,1730
x2:x 1
1709 READ
171 |.|n£ -(rnx(xlr FNY(Y1)),C
1720 GOTO 1 B
1739 READ
1740 FOR x=x2 10 X3 STEP 2
1750 Y=Y14RND(1)w 2
176! Lo -(muxy.mnvn.t
1778 NEX
1789 GO0
1799 IF ln-l Imu Hel THEN He81GOSUB #CSCAN:IF C(C1)e2 THEN D=C1:1GOSUB 1320 ELSE
Drc 160SUB 1520
RETURN
|e1 SUAKU
1820 LINE (20.10)-1632, 360) 7.8
1838 FOR Y=18 10 368 STEP 7
84

1 LINE ¢ 20,Y)-( 308.¥),7
1850 LINE (620.Y)-(630.Y),7
1860 NEXT ¥

1876 FOR X:20 10 620 STEP 60
188« LIME (X, 18)-(X, 20),7
1891 LINE (X,358)-(X,360),7

1920 LOCATE @, 4:PRINT ‘89"
1938 LOCATE 8. 9:PRINT ‘40"
1948 LOCATE 8,131PRINT “40°
1958 LOCATE 8,17:PRINT *20°
1968 LOCATE 8;22:PRINT © 9°

1978 LOCATE n.n.pun: c e 9 8 7 6 5 e E)
H .

1980 RE TURN

970 wHANDAN

800 IF M=1 THEN SCREEN 3,.0,81COLOR 7,01CLSIGOSUB wHENU

818 1F M=2 THEN »AUTOMODE

029 IF H=4 AND F=@ THEN IF H=1 THEN GOSUB «POUT ELSE RESTORE WERR21GOSUB *ERRX
938 IF AND Fe0 THEN mENDE

049 *KEYSCAN

950 182 INKEYS

2060 IF [3:°M° OR [$='a’ THEN GOSUB sM1
2070 IF 13='P" OR [$="p" THEN GOSUB s

1GOTO wHANDAN
1GOTO sHANDAN
otuoxcovo KEYSCAN
010 *HANDAN

il
'KEN GOSUB »5

N
3
3
3
=
?
=
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?

Yy -cmo SYEYSCAN

2100 IF lh' © THEN SCHEEN 3..0 GICLSICDLOQ 7.01GOSUB sMENU:GOTO +KEYSCAN
2118 IF (1$="N° OR [$='n") THEN IF M TWEN GOSUB wNAMEPUTIGOTQ KEYSCAN ELSE REST
‘?E “ERR2:605UB -:u:x:cow *KEYSCAN

130 N GOSUB ® INFORMATION
Govo -rtvsc
48 wHAMEPUT
39 gosug -cscnu

170 FOR J=1 lo i lr lrz Ten tr=c2
ON C1 GO1O »BR,aPE,wMS, wMA,»PS, ePH,uZ1, oK1, uKE
2190 nzsvoﬂs -anu 16010 wCPUT
2200 «BR RESTORE #BPOATA 1GOTQ =CPUT
265  wPE RESTORE »PEDATA 16010 »CPUT
2186 aMA RESIORE *MADATA 1GOTQ »CPUT
220 *PM RESIORE »PMDATA 1GOTO »CPUT
23 “KI RESTORE *K|DATA 1GOTO sCPUT
23 “KE RESTORE *KEDATA :GOTO »CPUT
241 "HS RESTORE #MSOATA 1GOTO »CPUT
25 *PS  RESTORE wPSDATA 1GOTO wCPUT
25! n2l 'nzsvme nZIDATA
0

261 »CPI
27 READ X(1),¥(1)
281 IF 122 THEN GOSUB #N2 ELSE GOSUB =N}
291 FOR J 22-v1 10 2
30
31 LOCA'E X1,J1PRINT As
4

32 NEX
1330 NEXT 1

Sita o n etrafefy

JUaRee gep toon

Tvee DL D T fACTINAOATY§-41X723 FUSE FACTeRix1-£71xe61% X(1)
e see ys o0 2y

2302 JLOEAIE XLPRINT rCctey

238w

2000 m.u (l.JSG-HIl).l\';(fl\(ll"‘i[l

2410 next o

2620 FE Tuen

2430 ML FACT-Q:X150599 X(1)42€)ve:C
99 CTie tels X133 v ey

2699 UINE (615-x(11.359-v(1)) (£15.

2440 LINE (616-X(1), 68 YO1)) (614,398, ﬂ B

2479 S 1R

2400 «nZ FACT-5@20:¥1:4:COLOR 4

24°0 GE10 (23.359-¥(2)1-(234X(21,3591,8%(FACT)

2500 LINE (23,359¥(2)1-(234X(2),3591,1.8F

2510 LINE (28,368-Y(2))-(22+X(2),3581.0,8

2520 B€ TURN

2538 wINFOPNATION

2548 RESIORE «1nf QR

2550 SCOEEN 3.,8.8:COLOR 2:CLS:LOCATE 8.2

e

1. 3:PRINT ° TA-Ys - Ayb=y
13, 61PRINT lM' §KEVII.X‘7)GU'

2628 LOCATE 13.19:PRINT 'TLUNOKEYEMIE ZOFFuY

2630 LOCATE  9.221PRINT ‘mmeee— P

2440 FOR 1=1 10 2

2650 FOR J:1 10 6

2650 PEAD X,Y,

2679 LOCATE X, vmnmr Ias

2680 mMEXT 3

2698 GOSUB eSPACEKEY

2708 NEXT |

2718 SCPEEN 3..0.1tCLSIGOSUB UAXUIGOTO =KEYSCAN
2728 sEPRY

2730 cETe (n? 288)-1496,368) A%

EEEEE DY UM
ERS

SPCC18)
PINT SPC(a2)
2832 Pl)ll Lz ne) A%, PSET
2833 R
2035 -nu csu(u 161-0272,64) A%
2836 LINE (16,16)-(272,64),5,BF
2837 LINE (17,17)-0271.,63)
2038 FOR 1-9 10 3:0H 1 GOTO wHECHITEN, sHFCHIN, 8 1AIYUY
2029 PCSINSE MECHIPUPUROION:GOIO =n,
2840 <MECHIREN RESTUPE sMECHIPIIHUSOTONIGOIO oK
2841 eMCCMIN RESTORE sMECHINEUSQION  1GOTO »K
2842 #TAJYUU  PESTORF »1AJYUW €1SUGOU
2843 =k PFAD AS:COLOR 0:LCCAIE 4.21PRINT AS
2844 PEAD X1IF X<@ THEN 2854
2845 PEAD ¥1.Y,NN,AS
2846 COLCR S
2847 LOCATE X1, ¥:PRINT *#'y
2848 £09 J:8 10 WN
2849 FRINT “=°:
2858 HEXT amv cHRecgY)
2851 FeINT
2852 LOCATE X, YIPRINT As
2853 G010 7844
2854 COSUA -surun
2855 FOR =4 T
2856 LOCAIE 2, JxPalm SPC(77)
2857 nExX1 g,
2858 LOCAIE 4,2:FRINT SPC(I0)
2859 FUTA(16.16),A%,PSETICOLOR 71GOTO suAry
850 FOUT
879 COSUB CSCA
899 LFPINT MEhquthPRINl
850 COPY 5:P|
CSCA

500 +CSCAN

918 C1:10:C2:10

920 FOR 129 10 9

930 1F CCly=2 THEN C1=1
2949 IF CCl)=4 1HEN C2:1
2958 HEXT |

2970 »AUTOMOUE

2980 (LS 31H-Q1AU=0

2970 FOR 1:9 10 9

309 stnzn Ct1=0

3218 NEX

928 AU= l ccsua UAry

030 I Fr mrn “HOLAP

040 FOR 0-A

050 i n~7 |--£u 0:0-2:G0%UB 1518:0-D+1
048 GOS8 1510:GUSUB wSPALEKEY
070 - SOSUB sNAnEPUT

080 NE X
298 oule sautoenD
108 0L Af

aneroaoa 10 9:01:0
128 GOSUB 1518:GOSUB ¥SPACEKEY
138 GOSUB sNAMEFYT
140 O|=OIGDSUB 1518
NEX

159 -Au

170 CLS 3 N'l AU Ll
182 FOR 1:9 10 9

198 B(I)*GKC(IY 9

Tt IMEN RETURN

CHR$(27) AND AUx1 THEN wAUTOEND

268 GOT0 *SPACEKEY

3279 «ENDE

3268 SCPEEN ,,1: CLS 31SCREEN 3,0,0,11COLOR 7,81CLS 31END

10800 ° COAPHIC

11808 =FPOH

11018 DATA 2,450.-2.618,5,689, %0, .slz 448,639,320, 480.641,160,645,443,652,29
8.655.450.-2,680,18,671,193,706,448,-2.805,12.810, ua 813.421.622.392.827.432.83
4,350,848,428,6849,330,0850.430, ssa 373.865.443.870.427,880, 450,890, 449,898, 223
11820 DATA 98@,448,968,40,915,430,920,353,925,450,-2,998,7,1000,400,1001,465,100
2,450.-2,1019,6,-1

11169 rRER

11118 DATA 2,450,-2,607.5.650,205.652,458, 659 e: Ml A98,465,412,467,468,671,233
.474,479,676,450,-2,780,5.782,428,787,447, A,452 § £96,325.010.444,818,32
4.821.443,826,420,029,358,831,449,840,425. en 4 7 630 'S

11120 DATA 696.2.901.445.5999, 321.911,458,-2,999. s 1089, Aue 1081.462.1662,450,-2,
1019,5,-1

11200 +HALONFS

11210 DAIA 2.450.-2,560,2,562,385,560,490,570,432,572,263, Sls A:L.Jﬁl 475,585,235
3,588.409,590,445,594,440,5°8,370,599,443,600,4%0,-2,664,2, & 163.153,669.4
99.679.425.676,489,-2,850,2, 036, ni 860,227,862,885,863,432 8

11220 DAlA 874,499.875.4 8.450.-2, vn 1 99
.375,1801,476,1002,450,-2, |s|v
11399 erenaLO
1131@ 0A1A 2,450,274.450,278,846,279,453, zen ase szv Ase 230 .848,531.450.540.450

.61 .
86.459.770.447.791.448. 795,445,806, 442, sex 13 sev “2 816.414,827.432.628,426.8
36,447.846.427.849,435,856.,4208,861,224,863,450,849,817, 975 45,876.,485,0082,400
11339 DATA 884.278,888,458,892,428,895,373,909,425. 9 4,432, vaa 3su 910.4
28,918,425,922,458,-2,988,1,993,437,999,292,1898,499, leu 450,-2.1019,

69
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11488 »K1SSOUSAN

11418 0aTa 2.450,-2,740,3,747,440,750,305,754,412,761,260,768,413,773,325,776,43

8,782,449,-2,606,3.0810,4209, 815 429,82t,385,827, AIS 838 335.841,361.8480, 397 849,3

69.851,314,855.358,857.337,862, 395.866, 375,868, 366,670, 375,671.405.673, 4

11420 DAlA B875,407,079.380,884.425,809,460,099,418,896,278, 980,352,906, |0| 999,3

56,917.401.919,399,920,428,926.450.-2,998.,3, 1009, 335.1002,458,-2.,1019,3,

11500 =MALONSAN

1131@ DATA 2.450,-2,670,5,678,17,601,482,663,430,485, tsv z 733.3.740,423,732.43

9.°2,999.5.1081.342,1003,471.1003.433,1366,458.-2.1019. 5

11608 sPRMALONE

11610 DATA 2,450 118,3, us a19, lss An 200, dsu. 2, 278.3, 273 20.276,458,-2,684

,4.685,367, 649,440, 652 286,657 345,665,850, -3.7 1436, 785,450, 790,

498,799,438, 799, 336 80 so: 302, 8\7 427,814, Jé 820 4

11629 DATA 839,447,838,438, aAa 443,842, 383,847, 359,850, 398, 855, 350, 866.435,872.4

14,890,456,890,450,893, 199 697,394.991,0,905,401,919,312,916,458,-2,998,5,1000, 2

.1802.450,-2.1819,4,-1

11700 57 16mal

11719 DATA 2,450.267,450,268.449.273,450.570,450,571,363,572,440,575,162.579.,430

4583, lso 587.442,592,352,595,440,599.458 9.603,378,685,413,888, 350,012,405
79

8, 5
3,60,066,390,873,2.678,380,881,102.698,419,890,372,0948,423,699,
|sz 932 J“ 905 lu 909,408,912,378, 915 ua 920,459,1008,450,1001,442,1002,450.1

IISGO 'KISSOUE

11819 DATA 2,449,-2,346,2,340,433, 350 aa .Jsa 381,355,447, ass 480.-2,628,2,625,3
62,627,484,631,196,635, Au 6!9 209, 49

416,799, 282,803, 33
11828 DATA 854,384,658, us oas 3. |
65,084,391,08€5,86,899, 368,891,2,898 99,177,904,832,909,424,910,426,916,225,
920,387,922,191,928,391,930,365,933. 435.-2 999,19,1608,59.1007,440,-2,1019,4, -1
11988 WPENTA

11918 DATA 2,459.-2,620,4,649,340,665,450,-2,710,.8,725, Jss 748, Aso 2 ezo A e’e
+385.833,419.042,335,047.379,859,132,875, 363,080, 348,899, 420, 90,

1 0.915 395,920,374,935,450,-2,999.4,1000,389,1902,477, 99‘ 430, - 2.1019
008 SMENUDATA

2010 DAIA Q¢ JOLNTAI-1 l¢t7uen
9820 DATA 2: L% /»n. .3 70

0030 DATA 4:70-M1 .
0049 DATA O : 702;»7:\;.117» f
905 0ATA 8 : KM L0 BERIFN
0109 *PROATA

0110 aAu 200.48.2, CHICK2CH20H"

JOEATZ A=

o120 Dara 104, 48,2, CHICH2CH2B "
20158 DAIA RtFoen
20180 smapal

20190 0ATA zos,nz.a.‘ o H O
20208 DATA . [BRRN
EtC-G-C-C-OBe’

2
3
29

M
9228 DATA JoUMIRFN

HOATA
8240 DAlA 208,112.6,° o Prt
DaTA N o .
9269 0ala ‘Et0-C-C-C-OEt"
20279 DATA : o

20280 DATA H O
20290 DATA FOEATOUMIZFN

*x10aTA

20310 DATA  256,80,4,° o

28320 0AlA N [N

20330 DATA JCHICH2CHICH2-C-OH"

9340 DATA . s

9350 »MSDATA

0360 0ATA  192,96.5,° 0 N o'

9 DAlA .

0360 DATA ‘HO- c -c- c on‘

9390 DATA

0468 DATA . H JovM’
*PSDATA

9620 DATA 192,112,6,° o Pot
ATA .

20448 DATA 'NO C c- C ON'

0468 DATA .

9470 OAIA . 7a(:v7a‘/l
0480« IOMA

: o Pt
. 9 P

0310 0aTA ! Et0-C-C-C-OEe"
. c-oF

P- O*

20580 DATA Y7QEAIOLMIT N

20610 0ala 248, 48,2,] CHICH2CH2CH2CH20H®
ATA . RPZ IS

962

0700 *rEDATA

8710 DATA 2808, 00,4,° o
8728 DATA N [N
8730 DATA ICHICH2CH2CH2-C-OC2HS
0740 DaTA & £t

Gpr
1088 *ERR1 DATA *3/15- U LOOVERLAPHTASHA"
1818 +EPR2 DATA ' (L8MISLEPRINTOUTTISHA *

1020 +£PR3 DATA WELRAY - UERARENTORYEA
2000 = |NFOR
22010 DATA 21, 8,' "M KEY...MODE CHANGE'

22020 DATA 39, 9, AUTO&MANUALQV['}I("'

22030 Dala 21,11, KEY...PR ou

2040 DATA 39,12 'lﬁngPVQPRINTOUTL!"
N -N

4 PRINT"
DATA 39.!3. ﬂ:a.&t!

L
KEY
Rln'ﬂtﬁﬂ’vﬂﬁ‘tlwbif N
CLR L1 *

DAlA 39, v.

0Al1a 21, CLEAR
DATA 39, Iz. !ixln«(ony-yt’lgutv *
DATA 21,14,"ESC_ KEY, OF3LRUAT °

DATA 39,15, 7075[-&"'“4!7
“KYUSYUTAL DATA

0aTa * AFATORY -CH3 *,72.68,8,2.CH3-
3.57.10.6,-C20,73,46, 17,14, -Ha
¥MECHIRENPUROTON

0327 AFULFIORY -CH2-',70,65,4.3,R-CH2-CRI, 7

R3.73.62.6.8,-CR2X,73,61.8.4,
+73,55,14,5,-Ar,73,48,16,12,-N¢, 73,44,18,6,

2.6,6,-CR2X,73.61.9.2
€20.73,05,12,15,"Ha1, 73,53, 14,5, ~Ar 73,48 16 18, -NC . 73,43, 18,9

.-0-

23058 SMECHINPURDTON

23068 DATA ' F¥L Ok, ) CH-

€=0,73,34 ‘Ia.ll. Mal, VJ 53.12.2
1SUGOU

1.72.65,8,0,5CH-CRI, 73,626, 3 (nzx 7:| 55.8.4,~
Ar,73,46,14,18,-NC, 23,37, 16,

23078 sTAJYUUKF
23180 DATA * §l¥8l«ﬂ&l,l'70
SRR7AZ.60,13,10,14, 54RO )

4,8.9, 703> 9.6.12. 7147 4,66,19,68,14
sa s 12.25,\FOANRTOL Y. 48.2,18.8, PAFE K,

26000 * nuUl VINDOW DATA

24018 *M10a

24020 DAlA 71 71.231,135,123,95,227,111,

Leas Oniat 111,19.5.16, MODE 7, AUTO,MANUAL
24008 D:l; 125 +183.279,167.203.127.259,143,18,7,26.0VERLAP 2. YES, NO

24000 DATA 327 135,487,199.411,159,467,175,4
Jeee ala, 67.175,42,9,52, PRINTOUT?,YES ,NO

24120 pala 2] 103, 2|5 2A7 155 297,211, 12,8,
34110 oara Ty o3, 223 12,8, 7073LUNT



