47

LAN ETO CAL 7O 5 L
— XV AVT A=Y a3 VI E A EBLERICEE DS —

O R OB A B R
I @ f1 ZE*** . Brian T. NEWBOLD * * * *

A CAL Program on Local Area Network
— Learning of Organic Chemical Reactions by Personal Computer Animation —

Yasuaki SAsamMura * , Shigeki FujimoTo * *
Kazumi YAMAGUCHI *** and Brian T. NEwBoLD * * * *

L.
AREFORIGZDFROT = A=Y 3 VRRCEB T 5702540 LAN L CERERA 1,
AREFEFE OMHOBRME CRISHBICHEEISETE 0 E I HIZEDBROEBICHT 5 Ba%3| &
HIBRL O bR TH 5, RENSRISOFEL VEFSDHLNE, # LOKRISICH LT b5
AREIC L D ARMEFEDOEBOREUL B SD, T A=Y a v kB¥B 7055 A3NY), —FEEIr
RS HITER LA, B¥EM, 2L T LAN FOBRICLIZ 5 &5 12, BEOTHI
RIS BAS 5 MR LRI INZ 2o FEDTH b B < RISHEOBINET IR IS OB % 5
BBEIATRI>TVBERTEDHTNS, LAN ECOERIIHEBBROFERS AmT, By
BUEBTEENHEKE ZEFHETH 17,

Synopsis

We have prepared computer programs for the study of organic chemical reaction mechanisms and
arranged them so as to use on LAN. In a first course in organic chemistry, most students have diffi-
culty understanding reaction mechanisms. However, when they are familiar with reaction mechanisms
they like the subject. Student input regarding our approach has been positive and we conclude that
our method of presentation is suitable and effective for the study of organic reaction mechanisms.

YHBMORFEHBENFEBZBREL T HDEIL

1. @U &I

EELBENRIGEEE D FROT=A—V 3
VERTEETH/V Iy TUS T AEERL
1V SOOI, NV aVDEBRY TS
ESITEH, WROTuV s —%FHALRY
V= VIZBUHUTHALTW A, BiRs
Fa—-r2BRETHRETCOEMETORES
HBETWOADZEN—FICRD Z EhH%rr, —
BRETONY I v EMOFERIZ, —RD/Y 1

* BhEUR TE(¥H
**x HEE HEE
*k ok BB —REM
kkkk H § TUIMVKRE (HFS)

RE-oTW5B, FRELETREXEDLLBLZO
BT, A7 7 NVEERREEDOBEI|FFIK
ISEBOEBICRT>TWVWE, SOV IaYT=
A=V a VI B BREERICEEOZE X, ¥
BYEODKEEDREBRBATCONHOEEL »
ZIHFEBEITus5L0709 K —CcOEG D
ToTW3, ChETIIAZ yONOF L E
R20EBIEZERISICNA T, RIS 6 6 &8
WoEXHZEBMLY, X5 CAIZED Ay b
T {LORE LB I Nz D 2 BT HH L
DRISHE¥E 70 s 5 4% LAN ( Local
Area Network ) L CTHRIAHEK S LA ICTRL 1
DTHRET S, LANEDCAL 7u s/ 54&0 T



48 EMNMMIXEESEMERRLESNS

TNNG X g =K% (HT5) ORIHEEKEN,
F4 ORI I ERICRIE L, BE 6 %D
REBRELTWS, 7075 L2 TAET, 77
ANY—N— i L > THEHRDLRTDIY 21 —%
BHT 7L ATRETCHERRES LOEBE2RRIC
LTWB*, ARICBVWTH IO S A CAl ST
BEOC¥FCHALYDRE.2HFTVEY, HiE
DDA PO L TEEDREHITE T 2R
BILRASL<ENH B, SHIHEKRESHEBL &
HETHEE, HHVIEBRVELETTILED
HEEELTERNTH S, KBO LS4y b
T—7%FALLENEBEIRASY Y FT oy AR
DEFIFE & BV, FREDEHKLI S THFE
IZT 7 L ATRERRENRB I, avVai—4%
FAUVLEEFEE UTREaRENSETE 5,

2, LAN LTOERDEHDOIEY

LAN L TCOERDEHDN—FY 27 &L T,
H—/3—i%, DEC - VAX 4000 CHRTERE L R
FTORRICZE > T3S, kK& NEC - PC 9801 US
TH%, LAN #HBET 5 L COMERBELEE
IZY avZELUIA#BAKR— Fid DEC - DE 510,
OSIEUNKX T, /SVavIidBMTcFEx3 25 Y
R7o—-vARbLBREATVSE, V7 b9 2T,
Y—N—TdH 5 VAX IZ13 VMS, #1213 NEC
DMS-DOS/S—¥ 33.30D, VMS & MS -
DOSEWH RS ARV—F4 VTV AT A
kDI zHDY 7 M2 PATHWORKS, #UL T
MS - DOS i N 88 BASIC % &R L 72,

3. ARMLERIETOT S 4

20 VI AT IVARERBICEEDREHE
AOAILICENN TS L ETEL 12**, HA
DHHER, FECTHEROBOEDY 2RT
N—Fa¥—%EEULBEDIIEZAATE -
120 BEIBSAS ) -V RELURUBBZMA TL
B, % ORRFEEDTBRAIATLIZDH 5 H 13 EBRIE
(A

ERO—SER— 1ITRLT,

Picture 1 ~4 30 VYT F LT AT NVIZ
IhFYNAFVDPBBL, KFEETIIIF| XK
CHELTVWAR—EEmEZED T, Picture 2 ~
4 DXHNIAOADZFEED FNENHBRT VIR
ERULTWVS, FESSEPRLIEZN—-Fa¥—H»
H5— A—ADRHADHE % FEE T—KROBMKI

FA U, AROSTFREZBAVKE 2 TTHEFERH
KOREFIZUT (Picture 1, 2), Bizxthdrh
BKEFEH ZKRLHOEE (Picture 3), D
FERBE S (Picture 4) R HB LT,
BHWAEH (Picture 2) ORICIE~vo VEET 2
TIVDAFLYERTOWIZESRE -1 ZAT
Ho12h5, B3 L1 Picture 3 TidkEZEHICE
FLT6A, M4t Picture 4 TIZT AT )L
2ERIZBAEDHMLTVWEZENbh B, T17
Picture 5, 637 uvi~u v ESRRKRET S
ERIOKFERLTWS, ZOREET S THS
DIREEN A % HR L BH Y U1 Picture 6 1213,
BEVPEFLESTOPRIED NS, HEH
BEORRPSLUTOIENEL S,
1) ESMICE < BAMC RS BEANEFT S
2) BRCEHEDSHXLERICHEENES
%
3) BIREREETIEIRBELERTH LD
BNEEOAPEEOB RS 2N AR
A X
7075 L9 B B R ERR I R
BB EEERCERTE 1, BARTRTIEL
WERMET A —Y 3 VRRELTE 22 &4,
COFEBREDOKER D SEROBERIZRTE > TV
ol CEWRERTE L, THEEBIIDOVTI,
FHEOHZHEI LR VTR ERF A0 ES
T, BROT0 75 03 8w TORKET
Oy LDV THEKA K FA—ICE2 L 128
iF- L,

4. FEHEOFIREFEH

RIEEEERT T A—Y 3y - 70l 414
NgBASIC TEHNT VS, HEED LSRG,
FRRICEANFCRIGDT = A —Y 37, THIC
RIS%HAT 2 ERLRELANFTHOTH
B, A= a1 —HEHiHTRIGERYEDEERAR—
AF—AHTBICL > TRIGVECET2ETH
k%, BROEBE ARSI EANLEE 0 s 5
LOfth, A= 2—EHED LD LISORIGHEEN
TW3, A=y VYV ruRIE%#%8 4 50 Dis-
play B O L ZFIR Ut DHR— 2 TH %,
v b7 -7 OESHHEE (Display 1) 12815,
ERICEZETDOHD A = 2 —EH ( Display 2 )
BRREIND, RNTHF—BET A =2 —FLE15
EHT LAy Y 7 uRIEOEF 705 AIZA
%, BT VA DBEETT2ELDT LT Kb,



LAN +T®D CAL 7u s 7 A4

49

MALONIC ESTER SYNTHESIS

M2C (CO2C2HO) 2 > CSITCH (C03C2HE) 2
> CIHTCH (CO2H) > CAH9CO2H

O=C-0CzHs
H- ; H e::C:)Csz
O=C-0OCzHs

AN ETHOXIDE ANION ATTRACTS A METHYLENE
HYDROGEN OF THE DIETHYL MALONATE.

MALONIC BESTER SYNTHES1S

H2C (CO2C2H6) 2 ________> CINTCH (CO3C2HO) 2
—————— > C3HTCH (CO2M) > CAN9ICOIN

O=C-0OCzHs
H-C:K X Hs

X
0O=C-0OCzHs X

AN ETHOXIDE ANION ATTRACTS A METHYLENE
HYDROGEN OF THE DIEBTHYL MALONATE.

Picture 1

Picture 2

MALONIC ESTER SYNTHES1S

H2C (CO2C2HE) 2 > CINTCH (CO2C2H8) 2
> C3HTCH (CO2H) > CAHSCO2H

0O=C-0OCzHs
H-CX@ &m‘kls

0O=C~-OCzHs X

AN ETHOXLIDE ANION ATTRACTS A METHYLENE
HYDROGEN OF THE DIETHYL MALONATE.

MALONIC ESTEHR SYNTHESIS

H2C (Co2C2H6) 2 > C3H7CU (CO2C2U5) 2
——— > C3HTCH (CO2H) —_______> C4HSCO2H

pzq—OCZHs
H- e X %
K O=C-QCzHs K

X

AN ETHOXLIDE ANILON ATTRACTS A METMYLENE
HYDKOGEN OF THE DIETHYL MALONATE.

Picture 3

Picture 4

MALONIC ESTER SYNTHBSIS

H2C (CO2C2M8) 2 > C3HTCH (C02C2N8) 2
—

C3IHTICH (co!lll)<—_> canscoau
@C—QH X x

x YL MALO"ICXAC[” DECARBOXYLATES
L 1LY TO A NOALKYL ACETIC AC1D.
A

ELY: PENTANOMIC ACLOD.

MALONIC ESTER SYNTHESIS

H2C (CO2C2MB8) 2 > C3HTCHK (COIC2U8) 3
—_——— > C3H7CH (CXOSN) —_— > Can9con

F'&PYL MALONIC ACLD DECARBOXYLATES
HEADILY TO A MONOALKYL ACETIC AC1!D,
NAMELY: FENTANOILIC AC1D.

Picture 5

Picture 6
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ENS loader Verslon V4.1.10
{C) Copyright 1989-1991 by Digital Equipment Corporation.
PATHWORKS for DOS LAT V4.1.17x (PC-9800)

Requested module 0:VDECNETYLAT.EXE loaded successfully.

BNERMERRELEY...

The current dete la 10/31/94
The current time ls 12:108135.00
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~— MAILN MENU ~~~nn

! CHARGE 1t ETHANOIC ACI1D

2 METHANE 12 AMINES

3 PROPENE 13 AMINO ACIDS

4 PROPYNE 14 MALONIC ESTER

8 ACETANILIDE 18 CANNLZZARO

6 SNI. SN2 REACTIONS 18 LITHIUM ALUMINUM
7 ORGANIC HALIDES 17 CLAISEN

8 ETHANOL 18 GRIGNARD

9 ALDOL 19 BECKMANN

10 PROPANONE 20E N D

Display 1

HIT ANY NUMBER 115

15: CANNIZZARO REACTION

Display 2

15:CANNIZZARO REACTION
o A ‘i
2 cons-bon o naon &, CONS-CH20H » COHB-C-0" Nat

2. %
P h‘C‘H &+ Q’Ph
o+ H

O s
.
*OH
.
IN THE PRESENCE OF CONCENTRATED ALKXKALI.
AN ALDEHYDE WILL UNDERGO AN OX1DATION-
REDUCTION REACTION.

Display 3

16:CANNIZZARO REACT ION
° o
2 C‘HS'!‘“ ¢ NeOH _._)A COHS-CH20H » C‘KS-&'O- N.+

o)

11 |
PheC-H wC-Ph
:OH H

THE PIRST STEP INVOLVES NUCLEOPHILIC
ADDITION OF THE HYDROXIDE 1ON TO THE
CARBONYL GROUP.

Display 4

Display 5

15:CANN1ZZARO REAGT ION
o o
2 CﬂHﬁ-L'H ¢+ NaOH i) COHS-CH20H » CQMG-&-O_ Nu+

OH H

IN THE SECOND STEP, OXIDATION-REDUCTION
TAKES PLACE THROUGH TRANSFER OF A
HYDRIDE 1ON.

15:CANNIZZARO REACT ION

o (o]
2 cons-Lon . 2 Loo- wat
-C- NaOH > COHS-CH20H + COMS-C-0 Na

L) 4

T8
Ph-G-H ,,C-Ph
OH H
IN THE SECOND STEP. OX1DATION-REDUCTLION

TAXKES PLACE THROUGH TRANSFER OF A
HYDRIDE 1ON.

Display 6

Display 7

B—2 LANICEBZHZy

15:CANNIZZARO REACTION

o]
2 CGII5-?-H ¢+ NaOH i) COHS-CH20H » C0n5-E-0_ nat

O O
n.e 1
Ph-CH C-Ph
OH H

IN THE SECOND STEP, OXIDATION-REDUCTION
TAKES PLACE THROUGH TRANSFER OF A
HYDRIDE 1ON.

Display 8
V7 ARIEDER
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15:CANNIZZARO REACTION
o

2 cous-?-n s Neon 2 cons-cuzon » cons-koo— wat

1l 11
Ph-C H C-Ph
OH K

IN THE SECOND STEP, OXIDATION-REDUCTION
TAKES PLACE THROUGH TRANSFER OF A
HYDR1IDE 1ON.

15:CANNIZZARO REACTION
o o
2 cous-E-w + naon 2 cens-cnzom « cons-boo= wat

Il |
Ph-G H-C-Ph
OH H

IN THE SBCOND STEP. OX1DATION-REDUCTION
TAXKES PLACE THROUGH TRANSFER OF A
HYDRIDE TON.

Display 9

Display 10

165 :CANNIZZARO REACTION

o
2 ceus-&-n .

o

Naou 25 cons-cuzom » cons-boo— wat

0

11 |
Ph-C H-C-Ph

OH H

IN THE SECOND STEP, OXIDATION-REDUCTION
TAKES PLACE THROUGH TRANSFER OF A
HYDRIDE 1L1ON.

15:CANNIZZARO REACTION
[o] o]
2 cons-Low + naon 25 cens-cuzom - cons-boo— wat

o

g? K?.
Ph’g o I-? H-C-Ph

H

IN THE SECOND STEP. OXIDATION-REDUCTION
TAKBS PLACE THROUGH TRANSFER OF A

HYDRIDE LION.

Display 11

15:CANNIZZARO REACTION
o

2 COHS-?—H + NaOH i} COHS-CH20H COHS-L'O_ Na

PRY:)

%) :CI):
Ph-G H-C-Ph
& H g

IN THE
TAKES PLACE THROUGH TRANSFER OF A

HYDRIDE 1ON.

+

SECOND STEP. OXIDATION-REDUCTION

Display 13

15:CANNIZZARO REACTION

2 caus-i—n . Naon 2, cens-cuzom « cens

0 HO
Ph-C, H-C-Ph

H BENZYL
ALCOHOL

THE OVERALL REACTION INVOLVING TWO
MOLECULES OF ALDEHYDE LEADS TO A
CARBOXYLIC ACID IN THE FORM OF 1TS
SALT AND AN ALCOROL.

BENZOIC
ACID

Display 15

Display 12

15:CANNIZZARO REACTION
o o
2 cons-don + naow A, cous-cuzon - cons-k-0= no

o H i
Ph-C, H-C-Ph
O H

TAKES PLACE THROUGH TRANSFER OF
HYDRIDE 1ON.

Display 14

HivoA1
A1¥>USE H1/DISCONNECT

A1V>STOPNET

PATHWORKS for DOS V4.1 Network Unloeding Procedure

REDL s b7 -—2A0NREAEADLLY
Profile saved to A:VDECNETYreload.ini
70— ton

* 7 ]
Orive 0: disconnected from VYVAX410VPW41898
5. ¥

Ay rg—-2 b4 -
HEKHAN V4.1.8 Digitel Homory Informatlon Utility
Copyright (C) 1988-1991 by Digital Equipment Corporation

Approximately 17680 brtes of memory will be released

RKEALET ST (Nolt ¥

27 b7 -007y - 0-FRANLRLA

A1VDECNET>

Display 16
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