CBIBE BB gl {LBHEE Forkd &E

{L223CER2 BFaHE(LUl U A
(L& FrE2 %E

1. wjel=

2. EEW ERE

3. Zdlavlgle]d Fex (fragmentation
code)

4, Atels] x ¢ H|e] A (cipher notation)

E&iﬁl% F 2 = (topological code)

#H| 03?%‘: (Ray method)

Z R X%

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Nr—&
=[n

1. Halg

BIaTEHEA 3 HRe®R 2393 3, L8EE
FemiE(Chemical Notation) HEWe] o] st atide] F53
2 et

WEHRRS AEol dlol=Y 43 gL 2¥
o, dolel & oAl S5tz &g Addst ﬂw
& BTEHERS gAY BE 34, FREES
el g4 LIET Feo] $tok,

EalAE olH T BEAA, LEHFY Arigre
8]o] 4 (Chemical Notation)9] ®r}x] FiWsl g
D] W5, EFaXg I & duho 2 ko] REA
il B 2

2. k&P TREY

EBXfhe s {bawd FREL BEFIRI (Conven-
tional)A 3+ FEEFIEY] (non-conventional) FREE2]
FAA] Fikow p¥Es 3 Yok B FRELS AT
7= fHHs] Y & {LaPe 4B 5 LaYaHiE(nome
nclaturedel] 23 (LB ERB, —H, WA
Ex HFR, BEESX 58wk, FFEHBY
FREL —E HEl] #leld, {LBEE S 19

) H 1. Chemical Notation o] &} & 7|4+ EEER
migsted, JEEFINS  [bEBREY FRikel Y
gk R, el 06 o] A (notation)
3 2.9 =(code) T ERISA el

FKORSTIC JEHRS

L m g W W A W W o W e e e T L L T TR R AR e W T T L A e e e Y

mmmmmmm

5,3 Chemical Abstracts Service (CAS}
A. From attachment B|&XE
B. Ring closure B3 A E
C. Node value

D. Line value
E. Modification 8| &£ E

6. ¥

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

BREES st Fielvh, ¥ 12 HAmW
AL zF3 AvjZronojde REE vebd A&
2 i g% A& v E K (Systematic name)-
IUPAC (International Union of Pure and Applied
Chemistry)e} v} CA 59 {L&HmAkd o3 LB Lo
2, Beilstein (Beilsteins Handbuch der Org. Chemie)
olvk CAx 74 webA {LEWHE Fnsta vk £

R o] feBA Ll —4, ERE FE WEmes

RS2 dAu, A Ax o FE(word) 2 FRIT
et |

o714 {bBfe 28 {LEWS BWRE A5, L&
Yo #2713 BB wiste] 7kwbs] FREAIAR do.
L&Y BRA = &9 A3 A o] 2 (specific search)2}
A g A o]z (generic search)s] 5 HEESF sich,

23| A8 Aoix = 2REERELEA, HEY LAY
B, AU Azl oS HEeLzA (ks
Wt Foll A KES HEE M 2E LY
BRE i),

L

D (.5‘11-12(:1-12<::i—1fzc}-1,,,1x1H2
(DY &S B2 A 4311, o E% (indoline)
< A {EAHel v, ohid o1& slu 2B;ol et
E 7] dfe e 2R KBE} A48 hEwE
aL 48 759 RS I3} ol T Ay Ao

- X8 EHoEED T Bl Wl = LBEE Ytk
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CHEMICAL  COMPOUND|

l

} " STRUCTURE FORMULA § 1
; 3
dolecular Formula !
r
| ] | 1 }
PYSIRNeTe | FRAGMESTALIONS CODE | |cwm:s: NOTATION | | 40POLOGICAL CADE f
! ; ] | " ! !
S}'”"bh} Pareng. , ‘ Sumenr f‘.lpha Numerir et j;ngmen& ’Clp}\ef ! 1 Aq B a
Root  {Class Qrder Code ‘Code  {Punch Cude] Networki{  Symbol | i Atom Bon
i { i . }i :
| Chemical Beil , i RO M}in Parke- | Norton- | WLN i Colgate-
Hetei "} TADE - W ]
Abstracts cifatrin §} BATCH i Pavis Opler : Palmolive
i ] { i I

8 1. *M.JL, Huber &f JgX%vh 28| 28 47 =FEF HY,

o] MG S EEESNGTE BEOAL 29 % oful kel {bEBHEEel dlste] sl fbEEge] &
mtol Slx, kel ot Hol Ekslm grh. o]  ofX g, = 2 (LELAA TiBHEEY HEs 9
featdl dHRAE BRY A 2ETF N3 S N 11 BRs demz, 294 AdA: 2.
Apole] BEBCF 2 3L 39 {La%e HAIA St a2V (bAeAiEe] B—stx 8, SE#Ed
Bid = el okar 97t giE Holwh S o] e 2% 48 Hel ki,
. EAME rBEe m BENEYE (LBEY 33T (2) AVY Aot Lietke] gz, FL #HiEz
ABCIE #3to 2 wnEF 4 ¢ivh. {LAWHLEY B »
244, FEE—#E e g3, 2843 oA sjshzre] FE(word)el 3 Fpdl: {LEBHEESLS i
B Bl Adst] wel, {2849 ABCIE #3lmte  #stm, 7 GEEs ZEESEEE HRS SEdll o
2AE F31Y EEE SRR Aok LAB REL = AR BA JE Aeld. oHT BAS Bk
23 A% AelA i o AxY AWy A4 LM BES 5 o HRERES] BRe) S
T 2ukgr 4 glo] ok st Aot} sl ul, Plain Cardel] 4 Hole-sorted Card2, 28 3 IBM
A Y Aol 5 ol F 58] HH(search variety)  Card 5 PCSAl4 EDPS{k 5)ol {LEMES o=
o2 shiikel whebd HI[Y MRl BMrsAl =y, e ARlZesdeldeld FEAE ROE w59

AT LBAo R LAY AYAelRe EhEE ¢  BEST e Aol
e KIE ot LBHES BEY HEGtrue RGO AP =0 ulolds FRE =
ture hierarchy)sb £AFEdbcl, old Tox, Aol xoHeld ¥ Efexxd 3o

CA 2] Subject Indexd| A+ HAEE [1—({¢—amino- 2 KRE 5

butyl)—2—imidazoline -& 2—imidazoline ¥} FEHH
*  p— ﬂ'l AL I ¥ ....:.:“‘...
¢} aminobuthylo|% EIEHSZ TS srhlel 3. HEjIMB|0IE A
BRI, LY Etkel 2k = s HKEH = (chemist)E o & B4, »m =2k, obn,
webd, LAHS R5IES ofd kRS stz 3 Essr zr.zm B s, Q8 EH(ring) ¥,

v}, Beilstein & v]-%l—}'}-?]f:. Beilstein 2.2 7453 & < {LEEES BEfre Ashd, 'fb“&‘%'g‘“ ol 2 {1 E-ﬁ!ﬁl
XA AuY AolHE st Beﬂstem EREY 8 HEos Ra vt (LERFES U Fii{b&d] glel

't"i o] T 29X of i, A X ol gk Eﬁi—"l] sl 2 BERIEs o] vk “?ﬂl
Bk SREHRE uhel o] (LB A7 [{bEWREESY Aol d Zextx sMg F4A3HA ﬁﬁﬁf@h’q ""L“q%i
‘%‘7&‘% o} A wolzz Flm A . ‘
) 2SAE AR ERE . Wiselogle 29 =, Frearz2x, CBCC HAE & 4”‘5‘3
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HAE ofel, ALl Hole-Sorted Card J§ o= =2 H
g =z aeeld =% HHRERERY BB
w2} PCS, EDPSHlx 2 FE/T A=, 20449 &
obell 3001 E$] #BEkel B71A ok

o] 3t w& BEL A2 (kg SdY B, BEY B
Fo] FH= BB HE 58 zestdA, ofdegk
BEBAE BESIE Aol ¢ A4t sted o214
%4 Zleld,

ol gt =l zHlelojd Fo=F x| Mz 48
et AEE] ol ol gAul, WA o9 15
7o,

(D BFaec2 Jepdes A6

(2) BEXHFI s 2 Jelhds Ao

(3) direct punch code JFz (41D

(4) fragment network‘®2] 4r}=] 2 A F1E 4 ¢},

2gke s adEeld o= BestA EAAE
e A iy HEHe] d-&A B2V, ©hEI 2
g 4 g,

(1) A Y Jelal & HHsot

BEEA, EEolztts EHENA A3td, &8 &
ol shsdlaz, AW Aodxizie BdAd= EE=R
22 kel A=l el =l iy o R
weld, (LS wRY 48 BRSNS i HiEsk
F BEE T 9 vk 2 Aols x2weld, =
T Zomd dishe, HEELE EEHoE
WE BET A4 E£EMkel gk, e ek, BR
B B B4 = = g

(2 29" A& Taseh,

(3) {bBEEe} I oxAleldl {LEBEHAY 18I M
&7 givh.

4. MO|H LoH0lM

Dyson, Wiswesser, Silk, Hayward &} 2-& AfpghEof
BREESE Aoy xoH *"7%“9“’2”% Aol 3&kSTRISL LB
BEE 2Rkt s BT LBEESE 1T, B5FE
fFERs B (near) 22 FRdlte AR, H$HxL
¥} ¢] .4 (linear notation)ojs}i % ¥},

CBF, BiRE, B S i¥i(cipher) & 5o B Bhel
i{‘i*‘r:‘-:- =H aejeld et vharba] oA qt HEE
fr{fragment)?} T HiEAo1d HAWFI = EE

"I 2. Unique @ ojwl sHuo) {baigiel o3y 3}

U ool Bkl FeiAR ¢ ALE T
Lig=3

¥ 3, Unambiguous ¥ o=l s} 20l oz

el e (bR BEE A Tact.

(LBt BT EA] YolA (LB TR Al

A4 moxftdm g o2, Unique HE28had 43
£ unambiguous 79 & M 9o}, @ebd o1 S
ch&3h 7o),

(D) 2349 A2 % s22a,

(2 AY Ad2 = B8 ASeAql, 2E22AgT
s=o wjEke, 94 EHY %l wEdw g

(3) 2=t & + gt .

Aol wowe]lde 7 B¢ drefbdte d g
o}, P22 2o . x 9|4 L ABCIEo 2 %Esld,
{LBEE SAT kel Az HESA S 25
% 4 Ak ETEME 2 ovod o2 iy (LB
BRE BEAZL 47 Aok |

5, EEZXY AL

abolzl 2 ¥jol A& RHGY LBEEE BELR
gkl el AT HHlel et = Ay A
ofzl 2t sleel® HEL ofd BEEMIAE Frole AL
obuy=l, ol Wilkzl SAjoll, {LBEEY B/ B
B BT, 2 #E%, B4, “EEE, SBH
skl 9o A EA HEFdY mexst BARs sld
sHodch, weldq 19574 L.C. Ray §9o] Scienceifol
RO od, F2 FHEAA wol W= & EE
2R 2oz BESE B Btz A Askd,,
BERRTSL o MEHfE BEY FTHho s FHs 4
Lol ol Bl (LEBREES BB AdAxlojesdla d¥ 4
SAch. CASHlAE o Efexzd oshd 3 &'
A 2E & (LEHEeA] 28 (CAS Registry system)s-
maAlA, {LBBER RS BEEld=olsst BF
AREBE FERAAA, BERE eelzolH 2 H, BE
322 1 E(input)3LEE ga v, 2 o]HE A
J10] A1 EZEAL ZLoEHE AL o}y —iY -
3l BHERMA = ol2x Xdz Yok, = FEEL & 1k
el AT [FEREe] sty KERERe] AoA sl
o F-o] o},

518 0] @

Aol A Azt ERT vl Zo] EEZ2AL I8

2o 2 BREEEE A w8 L.C. Ray 9} R.A. Kirscho]x},

NBS (National Bureau of Standards)? Data Pro-
cessing System ol FiB3le] gl L.C. Ray s} R.A.

' Kirsch &= 259 & sk, KL 54 &

HW8 BB BB BELd o3k Hseslw, 1957
2 REE Science fho] BRItk o] Aade
(':15 HC |

017mcswcls$301 i

@ e

3
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‘Cp 4 ' - C - -
enliip}%téq[ BB E ¥ eNo B BB ]
i ? O 5 ! 6 f 1
]
2 113 = 6 (3,785 C
* 1.

2% (Chioral) (2)F #l2 S, BEET 4 28
| 'ﬁtéﬂ HF (¢]AH L Component No. 2t3 §)E Eolxm
(138 Bol: HEe E8Y), o 4ied GoHq &

13b zFol AW e ] E(Connection table)d #lE:

1973.12.

% BF 3t ol ¥ FHE dFEshdh

wRz2aYL ERYSY (2RSS B
feggiEAold, % EFH Begs T ¢+ U=F G
stgich. 2329 EEEA sty BMXE ST F
< Bz uE Bt RREREE St

5.2 RFE AAEH®
T$-FitE 1964 D.J. Gluckof ¢]3he] (LBREE
FA 2L BT ofd, o] A2 S HWRE W,
CS8* (Chemical Structure Storage and Search System)

e A2g g grsdeh o A2 LAH ER

;

18| 2, ‘ [
M.?;“‘“ Cg Ha F,; O; [ C‘W 41638 I*D”‘ 123456
STRUCTURE -
I
£
11 13
? S F ¢ |
¥9 t 10
P2 § O—C—CH E
CH, 8 4 i
F F
12 i3
PAGE OF__
MAME .-
L i L 1O U g [ u
3 : [ H - = W
8 8 8 8 8 8 8 ta |l o M} ¢ | Y
0 o O 0 0 o} 0 R X A o | G
! M N N M N N N g G S 5 1 N f
Atom ] Etem | Group (DAt sDLAR (D iAn |DiA [ DAt | O (At |D | At E T S [ N Atom
No 1] 1 1231 2 13} 3 14} 451 s e 6 {7, 7 L No
S | 112 L 1 !
2 111y b3 3121 7 2
3 11 2 12t 4 3
4 2.1 3 11 5 4
B L1 4 121 4 ‘ )
& 21 5 11y iyl 8 &
7 116 121 2 7
81 O 11L& 11 941 8
) pbsg tiv o by Ery o1 3l 12 9
10 i @ 11 3381 i3d 10
11 F 11 9 11
12 F 15 ¢ ; N {2
13 £ 1 119 13
41 f | 1110 4 _ 14
i5 15
16 16
17 17
18 | 18
19 19
20 ! . . {20
21 : 21
22 r .22
23 ’ 23
24 29
25 - 25.
r o
L t
¥ - 4 "
L " i i1
1[ 3 [ »
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Hiken 5EZexd Aec I A, 1 FEX 9
wEzzad-e CASAAY S B, #HEDT FHeld.
BF¥ R+ (atom by atom) FH o CSEL LA
el At EFY % ¥ BEERe AdddelE
o BRER A& m v, 29 2+ 29 39z Ale]
ERA B BER At AEE AT ET
o & JdedM3E Eolx ¢r}. o[zle] Atom No.
o[t}, Elem. ¢ H-Z kK ¥ KFBLSY BEFE EHF
geh, 29 264 & Bk #¥Eate] A U
Bond & Att.d] 242l Atom No. 8 E-Fole HEa8

o 24, BiESold 1, ZEESE 2, SEEE]
d 302 FRTh dF B Atom No 29 EFE
2, 19 39 EFfe BiEgolw, 79 ETeds —8
Feos Fase s & F k. ETFY #E6H
thol ¥tAl, ©hg 57kA19] dlo]elsF ol Fx,

(1) CHARGE : &

(2) UMASS : [HficiE

(3) HYG : RELSS FETFd #aste KEY B

(4) UCONN (Connection number) : 2EEFEEY

(5) UOXST (Oxidation state) : BAfr{EES T

(4), B+ Hitédy, BEikéy o2 BEY K
FEF obd A9 EFEES = EETEHE 5%
v (E 2.)

O
\mﬁ’< Ntrogen: Conn. No. =5

N
S (O - i
O
i Sodiam: Conn. No.==2
/C“OWNa Ox. State=]
CH;
\Cmg Oxygen: Conn. No.=3
| Ox. State=2
CH, |
*= 2.
CStel A+ WA sl Al gl 52 BEFEd= 5

+3F BEHEE AT =k
5.3 Chemical Absiracts Service(CAS) GO

CASHl A+ BFHEME wolazs & (LBHRI2
g9 —@o 24 {LAWESR2Y-S BRsta g1,
o} A2u-¢ WA AL Ad kAol ov &
#slol JEA P4, EXHLFA YA dEAE
A & BE- U

T A8k (LA (REFRo=A ETH KT
A A 28 ¢ FEs A
BT 2 FEFAele) RAHGE deblt Adasel

{LBBES Fmde

(LB BRTE bl oA {LBREM HrEY &E

3 2EZ A “Jri}-‘ﬁ ‘—’JE(Rank No £ Ealvt.
(D) 24(F%5 (Rank No. D& R = Fo 3+
(2) Rank No. o AHA=H g BFel 2,32 &

< €0 %, *% Rank No. 29 FE¥e A E
Foll, t‘—}ﬂ <+ Rank No.3d] AAst= R EX

oz W3 E 2o ok, oh-&o] (bam(Q)el Eel
HIE B2 & 5 9o,

8( N1 3 7T 10
N

5

(3

BTaEB = Ad Aol & Sfee] K/l = =ET
¢ Rank No., #&kHRE el = From attachment
ol Ring closure, JRT¢ ¥ (Node value), HEH
(Line value) o] ol =},

LIF o] 3t 2l& =} dfste] zhut

A. From attachment 3| AE

Rank No. 7} Folal & FHFd st 2 EFH &
&= el Y+ FETFH, Rank No. 8 £/ Axl-& Rank

No. 2 ERgtet,  {LE®H @ st eli=, = 3
2l 7o 3 rf,

3] FREA=AL g,

1
3/NN2 o,
L
6  NGBb
(4)
From Ring

Rank No attachment closure Node value Line value

1 Blank N Blank

2 001 C i

3 001 C 1

4 002 S 1

5 002 N 2

6 003 C 2
005 006 1

* 3.

Rank No. 1-& oAl Ead 3(blank) & Fr]ﬂ% Rank
No 2= 1,4,59 EFeF &gt gt ko] RR
e,

B. Ring clas;ure B A E

ﬁz‘{ﬂ L& ¢"‘;*°4 wEA R = HAERA, Rank

. ¢ @9 % (numbering) HAIL AL FEaste ¢l
~Q~??T- BB A7HE HEY T+ v BTl & -
¢ ER®h. @A+ Rank No. 59 6°] Ring
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:-celosug‘éﬁlb}‘ ,
i:' C. Node value
CET BEE Jehdd. ARLUAY BT ClAE
nodezt2 3) 5 Rank No.& £4 BT E EFiRRE
’%ﬁ*fﬁ‘;}. (% 3)
D. Line value.

Node HERS #4& 5 Rank No.d EFY From

attachment®] # &2 Ed] Jepll EFoe 4 4 Ring

clouse B 259 FETFAelY HATE Bk
BEE, “EFG, ZEHAd e £% 1,2,39 BF
= {#HT}H. B 34 Rank Neo. 2,3,48 EF+E &%

Rank No. 1,1,29 EF¢ BEESLE #asle den
2 Line value = 1o} Htr},
~ Ring closure 8] 2 29] Rank No. 53} 68 Hex B
Kgelmz 1o] =l

E. Modification 2| A E.

ol B, FfLITH, RERETHEY 454 nodet line
% FRdE gAERA, FHEALYY UMASSH
UOXST o s]as = 7ot

—Hfgo s EZ2Ag e E
A1k, Non-unigue HY g} ﬁfﬂt},

o}Zl-& A FHolEH & ¥ HH k&P HMEE £
ol = J5ikell Webd Z o= E mH Y] o Eolv.

CAS o] Al = o] BhE girsld FEFAES B F
< 29T —EL HAE At dodA, owd
Hyoz AXFFA = e &%l sk T 3t
C 8 meES} *rﬁslii 3k gl
T = oF FESY A g, FEEEY 2
]G]ﬂ%@]%& Unique 3}% A% Unambiguous ¥ EF R
AZ 2o =S st

W o= g

PRaEd BERAA And =2slold-g ==
o}l Foxr, Alols] xodlely, EEZTRXU IE
B Ul A, 2 dES R e BiEdl A ol
2,30: Fal e, BREHY & o HERS B
?II kgt Aol obd-& EatslAl .

CBFEEL] QA bEEE BRke) drhl 3o
T BEE sz Qv sy 2Fo)E Eigsl 2
49l v} D}%ﬂﬂ- Q4 Ao},

. AE A5 7 FolAd, A adEold 2LE, Ao
5 xoueld, EEEAZ 3o E it Fo EHF
Ras goh EELAL 222 FAAE FHEA

E 4. th~unique ?5: o o] [LEREXE. o 8l
2 ULk ool de] sH5® A4 T,

Unambiguous 3}

-

1973. 12.

2¥ 3 CASA2e4dl: Chem SEARCH(Colgate-
Palmolive) 4] 2¥Y @D Penny Connectivity 3.3 T2 |
Tree Structure (Polish Notation) @, MCC (Me-
chanical Chemical .9.2) A] £ 5% Atom Connec-
tivity Matrix (ACM)®0 Xo] ¢ 01} AfEA A= 4

Fehgich,

LlEst 2ol Al ool dY ¢ WL Fihdel
A A AL BAY A7t B2 od FEE AR
PET 2Vt st AL hEy=idyd & 9 Bt o

L A5 FomEEmRGIE Y Aoa)E Ketedok &
A7kl #hetA RSt oF & Aolv,

<& 1 B >

1) “Survey of chemical systems,” Publication No. 1156
National Academy of Sciences-National Research Council,
1964.

2) “Chemical structure information handling—A review of
the literature 1962—1968,” National Academy of Scien-
ces, 1969.

3) “Survey of european non-conventional chemical notation
systems,” Publication No. 1278, National Academy of
Sciences-National Research Council, 1965.

4) Huber, M L., “Chemical structure codes in perspective”
J. Chem. Doc. 5 1 pp.4~8 1865,

5) Indris, RW., “Chemical structure fragmentation for use
in a coordinate index retrieval system,” J. Chem. Doc.
4 4 pp. 274~278 1964,

8) Barnard, A.].Jr. et al., “Retrieval of organic structures
from small-to-medium sized collections,” J Chem. Doc.
61 pp 41~48 1966.

7) Feeman, J.F., “A novel organizational code for .organic
structures based on functional groups,” J. Chem. Doc.
6 3 pp. 184~187 1966,

8) Arendell, F.H., *A three-symbol code for searching che-
mical structures,” J. Chem. Doc. 1 3 pp. 47~57 1961,

9) Starker, L.N. et al., “A multi-level retrieval system. L
A simple optical coincidence card system,” J. Chem.

Doc. 8 2 pp. 81~85 1968.

10) Starker, L.N. et al., “A multi-level retrieval system. I.
Medium-sized collections,” J. Chem. Doc. 9 3 pp. 161~
167 1969,

11) Starker, L.N. et al,, “A multi-level retrieval system.
HI A generic chemical search system using optical -
coincidence cards,” J. Chem. Doc. 10 3 pp. 206~211
1970,

12) Frome, J. et al., “PACIR: practical approach to che-
mical information retrieval,” J. Chem. Doc. 2 4 pp. 248
~255 1962. . |

13) Sher, I. H. et al, “Rotadex-a new index for gene;'i(i'
searching of chemical compounds,” J. chem. Doc. 431.
pp. 49~53 1964,

14) Geer, H.A. et al, “The Parke Davis code for chemxcal
structures,” J. Chem Doc. 2 2 pp. 110~113 1962, £

15) Starker, L.N. et al., “The cyanamid organic structure:
code and search gystem,;’ J. Chemi Doc. 2 1 pp. 12~15
1962.

16) Haefele, C.R. et al., “Some unusual features of a che-
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mical retrieyal system used in the Fastman Kodak Co-
mpany,” J. Chem. Doc. 4 Z pp. 112~115 1964.

1'2‘) Willard, J.R. et al., “A working system for retrieval of
chemical structure, adapiable to pesticidal screening
data,” J, Chem, Doc. 4 4 pp, 211~217 1964,

18) Opler, A.et al., “New speed to structural searches,”
Chem, Eng. News 34, 2812~-2816, 1956.

19) Hoffmann, E,, “Use of a modified wiswesser notation
for the encoding of proteins,” J. Chem. Doc. 2 3 po.
137~140 1969,

20) Sorter, P.F. et al,, “Rapid structure searches via perm-
uted chemical line-notations,” j. Chem, Doc. 4 1 pp. §6
~60 1964.

21) Granito, C.E, et al, “Rapid structure searches via per-
muted chemical line notations. . A computer prod
uced inde:g,” J. Chem. Doc. § 4 pp. 229~233 1965.

22) Garfield, E. et al., “Index chemicus regisiry system: pr-
angmatic approach to suhstructure chemical retrieval,”
J. Chem. Doc. 10 1 pp. 54~58 1970.

23) Bonnett, H.T., “Chemical notations-a brief review,” J.
Chem. Doc. 3 4 pp. 235~242 1963,

24) Sneed, H.M.S. et al., A line-formula notation system fo
Markush structures,” J. Chem. Doc. 8 3 pp. 173~178
1968,

25) Silk, J.A., “A linear notation for organic compounds,”
J. Chem. Doc. 3 4 pp. 189~195 1963,

26) Skolnik, H. et al., “A notation system for indexing pes-
ticides,” J. Chem. Doc, 4 4 pp. 221~227 1964.

27) Skolnik, H., “A new linear notation system based on
combinations of carbon and hydrogen,” J. Hetr. Chem.
6 6 pp. 689~695 1969,

28) Ray, L.C. et al, “Finding chemical records by digital
compuiers,” Science 126 (3278), 814~819, 1957.

29) Hoffman, W.S., “An integrated chemical structure sto-
rage and search system operating at Du Pont,” J. Ch-

LETEY] B dold LBl ERnd By

em. Doc, 8 3 pp. 3~13 1968,

30} Morgan, H.L., “The generation of a unique machine
discription for chemical structures—a technique dey-
eloped at Chemical Abstracts Service,” J.Chem. Doc. §
2 pp. 107~113 1965,

331) Gould, D, et al., “Chem SEARCH—an operaiing cumpu~
ter system for retrieving chemicals selected for equal,
analogous, or related character, “J. Chem. Doc. 5§ 1 pp.
24~32 1965, ’

32) Penny, R.H., “A connectivity code for use in describi-
ng chemical structures,” J. Chem. Doc.5 % pp. 113~117
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