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v ‘ CHAPTER 1 .

.l ‘
I.1 INTRODUCTION,

A

A chemical compound—-may be identified in many waya.
/’
the most Familiar of which are the chgmicel nomenclature,

‘the‘atructurelrnotation, and the linesr expression.

The firét bhemiste' asve trivial names to the few

-

known comnounda.' These names were translated. inﬁf many
lanquapes and sdrve as &8 baae. for the modern chemical
" nomencleture, which uses,6 names to define 8 chemical

compo nd. This is "the oldest and the most widely used
\ o . X ,

‘methgd for publications, ; patent registrations, and

(R

- ?

commercial cataloques. ' ®

-

Uhf&rtunately the modern chemical nomenclature shows
a great redundancy and for.this reason is unsuitable for

unique {pentifiéatlon of cﬁamicals. "' Computer based %,
N .

’information systems ‘must use & ‘more precise method - of
- ghemical identification.

', The key idea (1) of structursel notation in chemistry

i was popularized in 1860, when the.leading chqmist3 .of the

world - attended t;e first International Chenicel Conareéss at
Karlsruhe to resolve their  confusions ;bouf atoms,

molecules, and equivalents.

o ., «‘*‘4 ‘%ﬁvﬂl y 5’;:‘ o
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use in "A Punched Card Catalog of the Physical Properti £
Some Common frnanic Chemicals" and after seven years f hard

labour, wrote. a book nublished by McGraw Hill Book Company

(10). This is available with additional Computer-Gener;ted

Services from the Institute for Scientific Information.(13)

. <

L o

2 1.2 REQUIREMENT fFor a DISPLAY. *

Every reorp;gntatipn of a chemical _compound is ’an
. -,

.abstraction whose value is a functiob of its usefulness for
P

a particular applicatlion, The most. widely used chemical
Jreﬁrgsehtation is themstructural dian;am, which might well
be termed the.  natural lanquage | aof chemists. Many
repregentations afe .useful 'for ape%iai burpeses and ‘among '
these is éhe Wisyessem&kine Notation (WLN), which has been
found‘ to  have aavantaoes in informg%io% éktrievql
applications because of its compact linea;&form.

Information chemists are a certain ©lass of .chemists

" whose . principsl occupation is/}aearchinq the chemical ¢4

; »
literature manually or using a computer data-banﬁ. Only =a

smqil group of “information chemists' is willing to deal \

with a linear representation of molecules because this’ form

does = not represent the, ?atural lanauane /of chemists, -
{
. | oon
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2,

"PHILOSOPHY of- the PROGRAM

~

A (FORTRAN program has been written to  decode a

Wiswesser line notation and display on an intersctive

gqranhic

entered.

- -

terminal a structural'notapion o?zihe chemical code

1 At

L i

-

The oprogram .wes implemented on & XERDX  Sigma9

-

computer .and the terminal used was a Tektronix QOfS uéinq

TCS (Tektronix Control System software) as a

library.

-

2

“
'
»

-
'

* The pfoqram may be considered as five modules:

1.
2.
3.
4,

*

13
A
SN

Input and mdpbing module.
Ring decoding module.
Chain decoding module. -

Conversion from connecting table to drawing

»

. table.

Module.to displéy on the qraphigqterminal the ’

structural notation. ' o 7.

@

,gfaphics
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Information is provided as follows‘For each column,

\

1

12

13

" Position

Descrintion

.Pointer for the next free entry to be used for

the node joining this pntrx. c

X and Y coordinates for this node (filled dufinq
executiofi of the 4th module). |
Pointer for the position in'thp table of éhe
next node, and the absolute ahglg in degrees to
be Used to comoute the<absolute nosition of the
next atom from the position of the current one. "

Three two-word entries with the same definitions

as 4 and 5 for extra bénds. (e.g. for each entry ~

in the connecttng table the nrogram checks first
the contents of cells 4 and 5 and if they are
not zero, a right shifﬁ bgfﬁre filling cells 4
and 5 is performed). . . |

Contains a flaq counter for\saturation set at

zero for an Sp3 elemedt, at 1 for “an Sp2 and. at.

2 for an 56. (Sp are chemical units of

uneaturation),

e

Contains the ‘number ‘of bonds already used in the

.outside of the ring tonellow cdﬁputation of the

. «
N . N 0

Y










(WLN)
- notation

1
2
3 .
1U or 1UU
Ul or UUL

| "~ UlU or UULU
or UlUU or.
uuluy .

20 or 2UU
ﬁz or UU2

U2U or UU2U
. or U2UU or
uy2uy

30 or 3UU
U3 or UU3 -

U3u or UU3U
or U3UU or
gu3uy

~
(9

o

At beginning
of "the code

6“31
CH3CH2-
CH3(EH2) 2=
CH2= or CHe
invalid
invalid

CH3CH= or
CH3Cw

invalid

invalid

CH3CH2CH=z or
CH3CH2Cs

-invalid

invalid

- 28

At middle of
the code

-éHZ." ) ) .
-(CH2)2-

"-(CH2)3-

-CHz or -C»=
=CH=~ or =C-
=C= rest

1nvq1id

~-CH2CH= or

-CH2Ca

=CHCH2--or
wlCHZ-

=CHCH= .or
«CCH= or
=CHC, or w»CCs

-(CH2)2CH= or

-=(CH2)2Cw
=CH(CH2)2- or’

wC{CH2)2- .

=CHCH2CH= or

«CCH2CH= or
=CHCH2Cs or
sCCH2Ce

——

invalid

_=CHCH2CH3 or -

At the “end of
the code °

-CH3
-CHZCH3 .«
-(CH2)2CH3
invalid
=CH2 or «CH
invalid 4"

ingnlid ' .

=CHCH3 or .aCCH3

invalid

yCCHZCHJ
invalid .
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- 2.5 .The drawino modulg. !
B . ™~ °
’ A

. : , L

This 9odule will scan the® drawinq tabie

max¥num ~and’ minimum of each’pair of coargdinates an

EAai b AN

to “Find
& ¢
d frame

the virtuai winddWw to bevidg :a ‘pleasant display oﬁ\'the

k\
screen.

[ . -4
Then it displays all Aeqments as extracted from the

.

\

h

drewgfg table and finally scans ltﬁé connecting table to ~

locate the strino of characters to be plotted.
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S
o (b) between s carbon atom and any branchinag, divalent
C\

notation symbol:

rl

(c) between any noncarQon atom ‘and an alkyl *numeral;
A\
(d) betwsen ' carbon atoms in allenes and cumulenes.

Use the letters UU to denofe a ¢triple bhond
' ‘ "\
; ‘ between carbon atoms(an acetylenic bond).

-

The algorithm to -process the U notation is:

1) Provide in the two cells of the connecting table a

[y

1 for unsaturetioﬁh

ffi \w><::“‘t 2) Provide, in the . character stack a string of
. P P . .

chardacters following the table in chapter 2. (Description of

chain moduie).

-
N\ <

. ! ' l"
. ' W ' .

rule 3 by directly joining the symbols of th® atoms

[}

e Co involved.’ ( :
.o b j/ The decode orocess does not show implicit
o e S . . -
s unsaturation, e.q. HCN  is  the complete formula Ffor
5>/ cyanhydric escid.
. - ‘ i * ) 5
\ : . . {

X Rule 5.°(a) When the hydroaen symbol H is not implied as
E \

»

Rule 4. Indicate all othe} unsaturati&ns\inot. incldded in

part of another symbdl, suporess the H symbol by













3

-

\ "m&?ﬁ&tgc%%mw("?é“;ﬁﬁ”ﬂ*:‘w AN

v

(b)

- (e)

N

Y

Rule 13.

.o multiplication if each multiplier saves four or more

‘ i
s e
WGt k. g A4 4 Fo i A St AR B L PN YIS PRSI YT e e i

5
L]

’
*
3

within -glash marks, and (3) placing a multiplier

after the second slash mafks; a’ multiplier
s

‘directly follgwing such a s8lash- mark (with no

intervening symbols) multiplies the en;ir;
quantity wifhin the preceding pair of sglash
marks.: |

hse a pair of  slash marks to encioae E centrql
asymmetric polyvalent ggudp of notation symbols
Qh?n such a aroup ‘éﬁﬁﬁecta identical - symbol
chains that can be multiplied by rule 1lla. The
symbols between“these ala%h marks mu;t aﬁbear in
the same order as in the uncontracted notation
when it is oriented by rule 2.

wﬂgn alternative multiplier contractions exist,
multiply within vslash marks by rule 12a and not
centrﬁaymmetrically by rule lla.‘ Resolve any

i

rémainibq alternatives by yeule 2.

.
L4

Q :
Use successions of ‘multipliérs to give cumulative

. marks.” To multiply-eedmentsrwithin other muléiplied‘

segments, use double slashes (or triple slashes |if

necessary) around. the outarmos@_aegments, omf%tiﬁg

any slashes that would initiate the notation.

¢

1y

B T e T S
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The chain  decode module creates for this case a
special bond labelled as (+-) that is used to show any salt
% ( . - A
bond.

Rule 18, (a) In comgouﬁds containing ions or’ adden@g, with
/f ' ’

oraanic\ constituents, a multiglier acts ONLY on

the ionlor addend it FOLLOWS.

(b) When the entire notation of an ion or ‘addend must

be multinlieq‘ and another ioh's or addend's
Q -

notation follows, place the multiplier of the

earlier ion's or addend's notation AFTER the

ampersand - that separates it from the notation of

? *

théilater ion or addend.

2 £

(c?) When an ‘ion's or addend's notation has been

AN

multiplied by rule 18b and the followinq(}dn'sfgf

ahdend'é notation must alsol be ‘muléﬁplied,
separate the™Rirst fultiplier from the - Foj,lowinq | /
ymbo ‘

notation s 1 by interposing a siash ark to

[}

stop the sction of the next multiplier.’ . f\\\
L] ) //_’
(
?

Multioliers are not accepted see rpleel 11-13 above,

»
® !

| p
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J.6 MULTISUBSTITUED BENZENE“RINGS

i .
3 —

. " - \ ‘.1; : ' S
Rule 22. Denote multisubstituted benzene comooundé by the
‘. R %follb;vinqﬁ s.t:eps. ‘ ) ‘ *
{(a) 'IE?orinq ring positions, write the *qraphic
‘ d .. . "formula,"angpnniﬁq"the symbol chains of the

" benzene substituents around the R symbol as a

(b)

4

branch symbol. “

anorind ring positiong, cite the notation along

‘thaéﬁbhain of notation symbbls in the  graphic

formufa %Dich) includes, first, the larqgest
possible Aumber of branch symbols, andeafter'this
the larqegf'opssible number of notatiom symbolé
(rule 6). StQY§ at that gnd—of this chain having
l%teét\alohanumeric nﬁSiﬁion-{fuie 2).

After -each™ branch "symbol (idéluding a branchean)

cite first, 4n the followina order of choice, the

symbol chaif that has (1) ’the fewest branch

14

-gymbols; and afiet this (2) the fewest notation -

symbols; and after -this (3) the symbols with
latest ~ alphanumeric nosition. Write out the

oriented ﬁotatLon, _‘eavinq room for later













)

R R L e 2 )‘,:.‘w,,W.,M,ﬁwr%gr.,ﬁ,ﬂn}uquw-&w T AIA I P

N ‘ L d

N PP P
- -

~-1§ubstituent on a ring which is in ‘a side-branch

L3 K‘ '
chain. ' | .
A : : y \ !
The .decoder will provide a CH3 segment automatically
. in a way described earliér. ; ' ,
M ‘ \ ’ Y ora
L 3.9 CYCLIC COMPOUNDS OTHER THAN BENZENE ,
- A - . -
" Rule 30. To denote cyclic compounds other than benzene,
LN, assign consecutive letter locants to consecutive ring
: atoms in such a way as to achieve  the longest
possible chain of cbnsecutive"ring locants that does
2 ' )
not cgpsgi'a ﬂusé& ring junction, and that makes it
\ » . -. .
: possible, in the following order af choice, to
1] .""'\ .
r
(a) cite the SMALLEST rings present (following rule
~ +31b) to defing ‘ *

(b) cite | the FEWEST rings necessary (following rule
31b) tHe: structure completel& and to make any
branéh locants citableé . SR

A (c) hévevthe fewest branch ring locants, all of which

must be citable; and after this to attain

. /
. (d) the lowest sum for the-fusion locants; 4

L3

L4

»
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- i

(d)) If any mdlticyclic point atoms are present, next
lea;e a blank space and cite a numergl showing
the number of multicyclic point locants which
follow, citing ‘these in ascending alphabetic
g order, WITHOUT SPACES befare ‘then, and repeatiing v
any multicyeljc point lo;;nt as many times as it
is shared by more thaa three.rinus. If gule 30

leaves -equal alternatives, cite the earliest set /

"

of ‘multicyclic point locants. Finally, leave a

blank space and cite the LAST ring locant in the

A e . T s e P TR TR AT AT ity
St et ad itttk ek LAk i | F i

ring structure,

%

(e) Next cite, in ascending alphabetic order o@ftheir
ring locants, any heteratomic, V, and where

.\\\ reqpired, X and Y symbols, with their €}ng

locants where required. Omit an "a" locant ONLY
¢ ..

in a MONOCYCLIC notatisn, joining the ring

oGkl RN A

KW

'gsegment symbol at the "a" position directly to .

B,

% et

the.pfng numeral. Cite théw\other ring segment

st

symbols ‘(excluding U) in éunnecting order,
interposing locantg oﬁly when the cited ring
segments are not directly connected or ‘when
, branch locanta’are used. e

§’ . (f) Cite next any acetylenic UU aymbolé\\ together.

. with anf u syhbola required by rule 32, in a

£ 5 | . s "







50

(c) If ong or more unsaturations are present in a
ring with a T satuQation sign, cite them in
locant pétﬁ order wi&ﬁ/the aoprooriate U or UU
symbols, preceded by the ring locant which
immediately preceaesqthe uhsaguration in  moving
/along the loca?t path. Omit an "a",locant.oqu
in carbocyclic mdnocycles.' (If the unsaturation
is between nonconsecutive locants in a fused or

v

perifused ring junction, cite the earlier Jlocant

-— -—to which it is attached, then the U symbol, then’

a hyphen and then the later locant to which it is

ﬁttached, citing such unsaturations .in the order

of the earlier locant.) Cite all U or UU sf%bdls

-

AFTER citing other tited ring segments and BEFORE

%;i&-y“‘“::??&;ﬁ; s ,, ’ -5 ‘_' s " R TR I

o

citing H or T ring éaturatiﬁn symbols. - Do NOT
cite unsaturations that are fulle shared with a
ring not hav%nq a T saturation/sign.

(d)llf more than one ring is present,cite for each
riné“ numeral a T or & syﬁpél, where & means that
the ring does not have a T saturation sign; cite
these in the Bsame order as their correspbndinq
;i:g-nuheral%, but without ring locants. If ALL
the rings are cited with T, cite only a single T

befare the closing .J. If ALL the rings arestited

» ;




b Q
\ ,

with &, omit ALL the , and T symbols

?‘k_ 4

entirely, eiting only H symbolg when required. .

Rule -33, *Within ring sign use the Y symbol only and always
to designate E cyclic carbon atom to which any ring

Al

substituent (except oxygen) is doubly bonded. . -

—

. I
. f a
- Rule 34. Cite ,any H. and W symhols inside the ring signs
/ ‘ o
' o immediately after the symbols ‘of the .héterocyclic
atoms to which they are attached.
¥ "& ‘
Rule 35. Within ring sians encleose any numeral larger than

k]

-

nine within hyphens. . . %

Rule 36. (a) Reserve the locants "X", "Y", and "I" for
. . i

denoting . unknown or uncertain posiligns of
substitution. Disffnguish jlo;ants beyoad the
23rd (W) by adding an ambersand Fog the Firét
repetition of the alphabet,” two. ampersands for
the second repetition, etc.: A& for the 26th
locant, B& for the ZSth} W& for the 46th, A&& for
. the 47th, stc. '

{b) When an ampe5396d| required by other 7 rules

’

;mmediatexy precpdba .8 ring saturation &,or,f
. » o

- S
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wiar e & o » %, . . -

FEen e e R Y M R GRS oy AN P ST A 1 o i Soopons o vy oo
¢

-

-

3

e

2.

A
Y

containing multiple bridges such as the adamantane derived

N . )
compouRgd. This restriction will probably affect less than a

. \
tenth of a percent of existing compounds.

°

.3.10 CHAINS OF RINGS OTHER THAN BENZENE
. »

LR

Rule 39. (a) When two or more ring systems, other than
\ ' . .
benzene, are linked to form a chain of tings,

choose the ring system to cite first in the
[ 4
- notation by the following series of choices,
going on to the next choice only if the earljer.”

) - one gives equal alternatives or does not appnly.

.
B

Firast denote each ring system by the precédino"‘;

3 ) rules; then cite first the ring system: (1) whose

o

notation has the most ring numerals; (2) whose
notation has. the latest alphanumeric rank when
any H,Q,‘ and T ring saturation signs and the
cl&sing J symbol are excluded; but if. equal

el

slternatives remain, when they are included; (3)
| . *

. * " which-has the fewest ot%e; ring systems directly L
v substitutéd upon it, with nf’withput intervening
“ ) acyclic Bymbols; (&) ‘which Hae the earliest
P ' alphabetic set of locants in ite ring for ALL its

' '
v ) ¢t ‘ »
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3.11 MULTIPLIERS WITH CYCLICS NOTATIONS
\ «Rule 40. (a) Extend rule 25 to the multiplication of symbols

‘of substituents on rings Qhose noéﬂtions begin

with L. or T, but ONLY if ND branch ring locants

5 ) ‘are present. Do net omit an "a" locant, either

before or after the ring signs. Cite all ring.

-

substituents that do not lead to other, L or T
ring notations in ascending alphabetic order of
their ring locants. Preserve this order by

coqtract{gg ONLY ONE SET of fﬁ:;tical

substituenys following a ring notation, choosing

i : the set that saves the most marks, fesolviig

equal alternatives by rule 2, Place hyphens
after the locants of the multiplied gfoup; as . Cd
required by rdle,ZG, and cite the siash mark, the

Ymultiplied aymbofs,f. and . ‘the.  multiplier
'imme&iate;y after “the last such hyphenated

, locant. ‘ <t - -

(b) Extend rule 27 to the multiplication’ of syRMbols

of substituents on rings whose notations beg4gn

. with L or T, but ONLY if ALL the ring positions

t
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Rule 4 yse the symbol zero, 0, as a ring locant to denote

v

? ) ~ that the symbols that follow it are not attached to

* the pteceding ring through a definite. ring position C s .

(as in metallocenes and catenanes).

v
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Rule 46. (a) Use the symbol zero, 0, as a ring saturation - ‘41
v ogign For any ring that is pi- bondbd to a metal ,
atom,

(b) Denote a simple benzene ring by L60J when it is

pi-bonded to a metal atom.

-
A ~

v

Rule 47, Extend rule 44 (the ring of rings contraction) to

include central rings of ,any size that are formed by

losinq one or more cha1n§ of pi-bonded rings on a
monocyclic or larger structure. Count a Jing that is
pi-bonded to a metal atom as a single atomlc unlt in

the size of a ring of pi- bonded rings.

-

~ This subject is not implemented for reasons explained
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function

déﬁicq.

'4,2.1 PROGRAM DIMENSION

.

Module Size

MAIN program 67 (words)
CLEAR *> 69 (words)
ENTER ©111 (words)
.RINGOEF 286 (words) -
1L0C - a1 (words}\'
RGANAL 495 (words)

,
4

=

SKIPi 18 (words)

ADJ) 25 (words)
T .

and may be easily modified for any

{un%‘ion to adjust angles’

T

Comments

Supervise the execution of
the different modules.
Initiate Aifferedt tables
and stacks. 9
Input énd.papping moduli.
Scan the rina part of ‘the

code ‘and store information

in different stcks.

Function to compute a locant |

index.

Provide ring informaﬁian in

K\*tmi/connectivity tabfe for

.

previously composed stacks.,

Function to pfovide & right

" shift in connectivity table

for multiple entrieg.

.

bétween 0 and 360 ddgrees.

kind of displav

-
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- . IFL(14)=NUMBER OF BRIDGED ELEMENTS
L IFL(15)=POINTER FOR LAST ENTRY IN ICHAR X .
* " IFL(16)5 NUMBER OF SPECIAL LINKS LISTED IN KLINK .
& IFL(17)=END OF.RING SYSTEM EXCLUDING SATURATION SYMBOLS

* IFL(18) LAST LOCANT- LABE|, FOR RING STRUCTURE
T IFL(49) =NUMBER OF ENTRIES N DRW TABLE

#

*
»

-

»

* IFL(20)=FLAG FOR ERROR AND RETURN IN QUERY
T LTy Y ,
. COMMON /C/ AT(iSd,ZO),DRH(ZSO,M),KRG(20,3),ICHAR(ZOO),KPER(ZO)
. . l!lIIII!I!Iﬁltll!iIlilllllllllll!!lllll!!lil.l&!lililfQl!!&
* AT= CONNECTING TABLE ' .
Lo AT(-,1)= POINTER FOR NEXT LOCATION TO BE USED. ) :
*  AT(-,2)= X COORDINATE OF THE ELEMENT . ) .
. AT(-,3)= ¥ . L . '
o AT(-,4)= POINTER OF LOCATION TO JOIN FIRST PAIR
* AT(-,5)= ABSOLUTE ANGLE TO JOIN THE LOCATION FIRST PAIR
" % AT(-,6)= SAME AS 4 SECOND PAIR \ ' .
. AT(-,7)= SAME AS 5 SECOND PAIR ’
# AT(-,8)= SAME AS, 4 THIRD PAIR ‘
s AT(-,9)= SAME AS 5 THIRD PAIR T
*  AT(-,10)= SAME AS 4 FOURTH PAIR . , v s
#  AT(-,11)= SANE AS 5 FOURTH PAIR . . 0 o
\\\\\\\\\! AT(=,12)= FLAG FOR UNSATURATION ) '

# -AT(-,13)= NUMBER OF BOND USED OUTSIDE
AT(=, )5
AT(-,15)=

AT(-,16)= POSITION OF THE FIRST CHARACTER IN ICHAR’
© AT(-,17)= FLAG FOR DIFFERENTIATE CHAIN/RING BOND

AT(-,18)

AT(-,19)s FLAG FOR MULTIPLE ENTRY USED IN ENTRX
AT(~,20)= FLAG'TO COUNT ATOM USAGE 'FOR MULTIPLE BING
DRW = DRAWING TABLEQ-—Q.//

DRW IS BUILD SO THAT THE DISPLAY PROCESSOR’HAS

DIRECTION TO BE USED FORKOUTSIDE36F RING
NUMBER OF CHARACTERS TO' REPRESENT THE ELEMENT/

FLAG FOR SPIRO CONNEXTION
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o SUBROUTINE CLEAR
\ INTEGER FORM,SYM
COMMON /A/ FORM(80),SYM(40),NEND
COMMON /B/ IBND, IFE)R (80),ITA(40),IFL(20)

COMMON /C/ AT(150,20),DRW(250,4),KRG(20,3),ICHAR(200),KPER(20)

COP'!MON /D/ ISAC(’-IO),IST,KLINK(ZO,Z),KBR'S(ZO)
L LTI e T T Y T T T A Y YR A AN A A T T
. SET THE NEXT POINTER IN TABLE AT
& CLEAR THE OUTSIDE DIRECTION BY A NEGATIVE N BER

? Il‘l!ll!llll_l!Illlll!l!!l.ll.l'.l'lillllll ﬁlIl'l!llllll '

. DO 1 I=1,150 :
d AT(I, 1)=1I+1 .
g . po1J=2,20 - ' \J .

Y AT(I,Jd)=0 Y / )
DO 2 I=1,150 ‘ '

N 2 AT(I W)=t - .
A \ DO 3 I=1,250
\ T D0 3 J=,h :
3 DRW(I,J):0.
DO 4 I=1,20
N IFLI)=KRG(I,1)=0

NEND=IBND=0
IST=0.
DO 5 I=1,40
5 . ISAC(I)=0 '
’ RETURN
END B i . o~y

;

e

T BN prm T

L
;N
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SUBROUTINE RINGDEF .
COMMON /B/ IBND, IFOR(80), ITAC40) ,IFL(20) T

COMMON /C/ AT(150,20),DRW(250,4) ,KRG(20,3),ICHAR(200), yR(ZO)

COMMON /D/ ISAC('-IO),IST.KLINK(20,2).KBRG(ZO)
NS D I R R R A R R L e L R AL Ll L

* . IN THE TYPICAL CASE SHOWN BELOW AS EXAMPLE -~
. T B666/GL A 2BG L CO GXOO DU JHT&&J )
‘ S DETECT NUMERALS SHOWING RING SIZE PRECEDED BY THE EARLIEST

* LOCANT IN THAT RING, BUT WITH “A° LOCANTS OMITTED  B666
b DETECT NONCONSECUTIVE PAIRS OF RING LOCANTS, WITHOUT SPACE

*  AND PRECEDED BY A SLASH  /GL .
. *  DETECT LOCANTS OF BRIDGE ATOMS IF ANY A .
* | DETECT AFTER A BLANK SPACE THE NUMBER OF MULTICYCLIC POINT LOCANTS
*  THAT FQULOW IF ANY 2BG ‘ ‘
*  DETECT THE.LAST RING ATOM LOCANT JIEMUTICYCLKC POINTS L
®  JUMP OVER PART DECODED BY SUBROUTINE RGANAL OF SPECIAL
" = ATOMS IN THE RING ., CO GX00 DU JH  \ - A
*  DETECT THE SATURATION SHOWN BY T OR & AT THE END ‘
*  IN THIS CASE T&kJ ‘ |
; *  SEE PROBLEM OF PREVIOUS ROUTINE WHEN TWO J S ARE PRESENT
3 % BEERA SR RN R R RN SRR R R R RN RA NS R B RRERERRE R SRR DR R RN ER

IST=IST+1;ISAC(IST)=IFL{8)

LL=IFL(2)+1;LK=0;IP=1 . = - .
1 LL=LL+1;IF(LL.GT.IFL(3))GOTO 22
? : 3 . . i
IF(IFOR(LL).EQ.10)GOTO 3 . « . \

. IF(IFOR(LL).GT.10)GOTO X4
(LIZEY T ST g s Isa e dassaatiaddqasssddsdtsstdzesgztysly]

* A RING SIZE IS FOUND AND STORED e
Ilillilﬁl!lllllIlil#lll!lll‘!llJflll'lllll‘ir!I!il!illllll!
. + IX=IFOR(LL) . _ ' ,

2 LK =LK+1 " _ . ' ; .

/ KRG(LK,1)=IP—— ‘ o i

KRG(LK,2)=IX
{




IF(IFOR(I).NE. 10)GOTO 8 \ - T
1141 o - - N
*IF(IFOR(I).LT.14GOTO .8 S S
" Ip=ILOC(I) | : a4 .
IF(IFOR(I+1).NE. 10, AND.. T.NE. IFL(3)-1)GOTO 8 iﬁi haial . -
, IFL(14)= IFL(1U)+1 LX=I; xBnG(IFL(vu)) Ih L 5
7 - CONTINUE . R ..
v .Q"ﬂl'l.l"l!lﬂl%ﬂ..'l'!'l‘"..Q"..Cl"@"’.llf’ﬂ'I.l'jl*l ‘( , ] '

rd - \ ) @
. NOW DETECTECT/BRESENCE OF MULTICYCLIC POINTS
Al L L L L L e L L L L DL L LA ey,

8. . IF(IFOR(LX+1).NE:10)GOTO 10 - '
. " IF(IFOR(LX+2).GT.9)GOTO 10 - [
) Coet 'Lgfnx;z;IFLk7)éIFon(LX) : - ‘ |
. 7+ D09 IsHIFL(T) -~ S .
. | LXeLX+1 ' L C -
~ +KPER(I)=ILOC(LX) ‘ .
9 ° CONTINUE _ , IR IR
LX=LX+1 g S ' e
IF(IFOR(LX).NE. 10)GOTO 22

- LXLX+1 SR . Iy o
ﬁg o ‘ o E

P

IFL(18)=ILOC(LX) | y ) )
» : . ' ' !Qlll!!ﬂll!lllllll.!aﬂ.ll!ﬂllIIIO!!.ﬂOﬂﬂrﬁ'.llillilli’,lllﬂﬂﬁ '
R . NOW ‘DETEGT. THE END OF RING NOTATION BY A NON-SPACE, ¥ .' .- <
. . lﬂllllIlllIIllﬂllIlllll&'illﬂﬁﬂlﬂﬂlliilill'l.ﬂ!!'lll.liﬂﬂﬂ’ﬂ «
L 10 IF2)LXGIFL(1)=lk T e ) _
DO 11 I=1FL(2),IFL(3) ) A "
' + . IF(IFOR(I).EQ.23.AND,IFOR(I-1).NE. 1o)coro 12 y
11 . CONTINUE . L., - R
. GOTO 22 . S :
12 IFL(5)el , - . ‘ v
! // .lll.l!lt.l!i.lﬁlIll"CI!QQI'QQ!!.II..I.!.""'!!! #ARANRER ? ’
©© % NOW DETECT SATURATION E.0\ T&& , . - . - o
’ l!ll'lllllllllllllll!!.l!ill.!ll'ﬁ.,lllll!l”l.l'..l.‘lllilll ‘ ¢ *
/ . -
[ * f . .
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FUNCTION ILOC(I) N ,
COMMON /B/ IBND, IFOR(80),ITA(40),IFL(20) . ’
Illl.'g.li!'.l.lﬂl!ll!Cl!lllﬂ.lli.l!.lII!CC\!D!I!QIlll!l.ll ' ;
. ®. " FUNCTION TO COMPUTE A LOCANT : ' ‘ -
CII!QCQ!!!!!QI"OQIIIlli!ﬂllllﬂl'lll.l!‘l!l!ﬂllllﬂ'lllﬂllll
. IFOR(I)-1 '
. . % ILOC= (1)-13 (
. IF(IFOR(I+1).EQ.12)G0TO 2 '
1 IF(IFOR(I+1).EQ. 11)I=I+1;ILOC=IL0C+23;80T0 1 - B
RETURN - ’ e : B .
2 IP(IFOR(I+1).EQ.12)I=I+1;ILOC=ILOCW1000;G0TO 2 '
IF(IFOR(I+1).EQ.11)I=I+1;ILOC=ILOC+100 Y
; * RETURN’ . = - e
« END . . o
f , . -
- N
- ‘ rd
o * ‘ Lo
o ’ } . , .
‘ /
/ . i 2
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B

SUBMOUTINE SKIM(T
CONNON /CZ AT(150,20) D04 250,0),

) niuunn|uuo«cmnunn’u«nuun

DO 1 Jai1,6,1. :
T AT(I,J)sAT(I.J=2)
RETURN .
uD , T, o
S ! @ )
?
&
4 D.
v
J - PO * )
. ® 1

T L

I

(20,3), ICRAR(200) ,KPER(20)

“l‘l.l.l.l!!llll

ROUTINE TO MOVE I3 “AT TABLE FOR AN ADDITIO!AL PAIR OF LOCATIONS
. RGEIERERNENINNNR0NNN000000EIS0000000080RR0EI0NINNINRNIINRE




cbro- 5
P T e T L I

' NITROGEN CHARGED ATOM

l!ll!lll,ll!Il!lllll'llll!lI'Ill!‘llllllillI!llllli!llillll!l!
2 8

7 NX(1)=78;NX(2)=43 ‘
CALL ICH(2,IINX) P ,

GOTO 5 * . »

’

AR ERRARRERE AR R RN R RN RN RN AR RN R RN RE RN REE NN

*  _IMINO ATOM M . N
.ll'...!!l}"l.i’.'.."ll.q.."T"5".'{."."'..".'."."'."

[}

B AT, 12)20

CALL ICH{1,II,78) .
IF(AT(II,h).NE.0)CALL SKIP(II)
IFL(8)=IFL(8) 41
CALL ICH(1,IFL(8),72)
AT(II,4)=IFL(8) '
AT(II,5)=AT(II,14)
AT(IFL(8),14)=AT(II, 14)
AT(II,13)=AT(II,13)+1.
GOTO 5 o : : e

Qlll\llll!'tQ/Hl!‘!‘l'lllllll‘il’llllll'll&!l.ll.'lll.ll.llll"

* OXYGEN AND SULFUR ATOM
LT T I T T Y Ty R Yy Py e e e YT vy Ty Y vy

’

10 AT(II,12)=0 ‘ ‘

GoTo 8 o
l!.lllllll:'ll!lll!lillll.‘llil.lllltll'l"l'l.l.‘lllllllilIl
' UNSATURATION TAKE CARE.OF U- LOC ,
l'l!l‘llll!ll‘lll.lll'Illill"—l'll‘ﬁlllIlllllll.!ll'l_llll‘lllllll'

‘1 AT(II,12)=AT(II,12)+1 . ,

IF(IFOR(LL+1) .EQ. 12. AND. IFOR (LL+2) .EQ{ 10)GOTO 12 .

' lrri‘nﬂ,1}?):1\3’1‘\(11\4,_1.‘2)",1}r
gro 1~ -

IX=IFOR(LL+3)+IFL(6)=13

~ we










SUBROUTINE RGPS
COMMON /B/ IBND, IFOR(80),ITA(40),IFL(20)

COMMON /C/ AT(150,20),DRW(250,4),KRG(20,3), regAa(qu) KPER(20) . -
hl!l!llllI!lllllillilll!llIII!II!!*!!!NW&!IIQI!Ii!llil!lll

d ROUTINE TO COMPOSE A DRAWING TAB $/€§OM THE CONNECTING TABLE
* THE DRAWING TABLE IS A N BY 4 MA[RIX WHERE COLUMNS 1 & 2 ARE
. THE ABSOLUTE COORDINATES WHERE ATKE BEAM HAVE TO MOVE (WITHOUT DRAW)

* AND COLUMNS 3 & 4 THE ABSOLUTE COORDINATES OF THE DRAW. .
ll’llll!!ll!i!illlll!l'll!llICl!liﬁ!l!'li!Qlll‘llllQ'ﬁ;;llﬁ

PI=57.2957795

X=500. ;Y=365.;2=60.

AT(1,2)=X;AT(1,3)sY

K=0 g , ,

RBPEAT 3, FOR I=(1,IFL(8;

'IF(AT(I,2).EQ. 0)60T0 3

DO 2 J=4,10,2 '

_AF(AT(I,3) .EQ.060T0 3

K=K+1 -

"IX=AT(I,J)

Z=60. Ny

“IF(AT(T, Y.

v ]

T«

*

5Y=COS(AT(I,J11)/;I‘ ,

. IF(AT(IX,2).NE.0.§N%.AT(IX,3).Né.O)GOTO 1
AT(IX,2)=AT(I,2)+2%AX .
AT(IX, 3)=AT(I, 3)+Z*AY ' 2
IF(IX.LT.I)I=IX~1;GOTO 3
CALL BOX(AT(I 2),AT(1,3), AT(xxxj;;pT(Ix '3) DR“(K-AV Daw(x~zf’nnw(x
1,3) ;DRW(K,4),8,AT(I, 15)%5,AT(I 1%5)

IF(AT(I,12).EQ.0.0R.AT(IX, 12).EQ.0)GOTO 2
K=K+1 ¢ .
AA=AT(I,2)+5.#SIN((AT(I, J@u)+9o

2
y













)

Illll.l.lI!Ill.lll!.'.ﬂl!ll."!l!!l!.l.ﬂlﬁlllﬂﬂllllillﬁlﬁl’l

_ IX==1;IFOR(LL)=IFOR(LL)~1
IF(IFOR(LL) .EQ.0)GOTO 22
j GOTO 18 '
1% IF(IFOR(LL+1).NE.11.AND. IFOR(LL+1).NE. 10)GOTO 18 ¢
© IX=1;IFOR(LL)=IFOR(LL)-1"
IF(IFOR(LL).EQ.0)GOTO 25
GOTO 18 _
15 IF(IFOR(LL+2).EQ.34)GOTO 27 |
JH=JH+1;NX(JH)=50
GOTQ 27
ICX=1;CALL ENTRX(1)
IF(IBND.GT. 1)GOTO 20
IF(IFOR(LL+1).NE.34)GOTO 17
" IF(IFOR(LL).EQ.1)GOTO0 22
GOTO 13 ,
17 " IF(IFOR(LL+1).EQ.11.0R.IFOR(LL+1).EQ.10)GOTO 13 .
18 IF(IFOR(LL).GT.1)JH=JH+1;NX(JH)=40 .

lllll!lllllllll!ﬂilll‘lllliil!l'lllll!'!illlllllﬁlllﬂl.ﬁl!ﬂ “re

* ALIPHATIC CHAIN - - . - °

»

|lill.lllllllllﬂlli*lli!'IlI'I'I.ll.llllllllIllllilllll!ll!!l‘ 3
JHEJH+13NX(JH) =67 s
JH=JH+1;NX(JH)=T2
JH=JH+1;NX (JH) =50

. i; IF(IFOR(LL).EQ. 1)GOTO 19

JHZJH+1;NX (JH) =41

IF(IFOR(LL).LT. 10)JH=JH+1 ;NX(JH)=ITA(IFOR(LL)+1);GOTO 19
JH=JH+1;NX(JH)=ITA(IFOR(LL) /10+1) ~
JH-JH+1,nx(aa)-ITA(IEOR(LL)-(IFOR(LL)/10)'10+m)
IF(IX)22,27,25

IF(IFOR(LL).EQ.1)GOTO 23

IFOR(LL)=IFOR(LL)~1

JH=JH+1;NX(JH)=67

B




iy

3@

PRSI \“‘.’xmv»:‘vmm,- T . AL AR

Y " < ..

4 - @ o

J--
=

IF(IFOR(LL) .NE. 10)GOTO 260 °
LLLL+1;IF(LL.GT.IFL(3))GOTO 270, ‘
IF(IFOR(LL).GT.9)GOTO 260
JH:&Q+1;Nx(JH);IrA(IFOR(LL)+15
IF(IFOR(LL+1).EQ.10)GOTO 51 ~ - ~ —

CALL ICH(JH,MZ,NX) : \ \

GOTO 1 ST
il'l.lllﬁl!!l!il!lllll.ll'll!ll.!llilllllj!ﬂllll...l!ll!’ll
. ALKYL

ll!l.lll!il'lll‘llilil‘lll.!!!ﬂlll!ﬁl!’.ll!ll.llllll‘llﬂﬁi.
! 1

"60  CALL ‘ENTRX(0)
_ JH=JHe1;NX(JH)=88

, =%
61 IF{LL.EQ.!)IBND:T;GOTO 27

62 CALL ICH(JH,MZ,NX)
ICX=0;IBND= 1
IF(1ST.EQ.0)GOTO 1
IF(ISAC(IST).GE.0)GOTO 1

- . II=ABS(ISAC(IST))

IST=IST-1 -
. GOTO 1

. III‘Q!!I'I.!!.I!.!!I.!!lllllI..lllIIllllﬂli!lll!‘ll.l!..lﬂ'

' ANALYSIS OF BORON AND N > .
"Illl'l.'ll.’l.'lllil'l.llll'llllll'l!l!ll!.Ill'lllll!!ll'
70 CALL ENTRX(2)
IF(IFOR(LL).EQ.29)IFL(12)=MZ’
. JH=JH+1;NX(JH)=ITA(IFOR(LL)+1) .

IF(IBND.EQ.2)IBND=1;G0TO 27 0 \

_ JK=135GOTO 141 n " ’
."’!.’ll!"'...‘ll“'ﬁ*'.b'..i";"....l...I'.‘.‘i.i.l’l'l
®  ANALYSE OF C | )

""'!l'l*l'!."q’i!.ﬂ'"l"l.'..'lll'Q.'l.;...ll."""ll.l
80 CALL ENTRX(1) ) ‘

IF(IFOR(LL-1).EQ.27)IST=IST-1

02

- et

A 1'.&"3,!’#‘335‘*?,'}7‘:*:‘ wmea e ey
v
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oot Fatt o, A - .y b e ™, " ¥4
. Fatt € P N g e R s TR e W e e Sy gy L R ‘,4w;~m:~n‘ﬁ$r YATTRLXGER g oo s e oo

120 )

» -~ J
{ - | .

JH=JH+ 1;NX(JH)=67 -

JH=JH+1;NX(JH)=T6 - . -

GO TO by~ .... = o B
.'.ﬂ"..!‘."lll!'.“'l.'ig%’!'l..'ll'l"'.l!.Illil'll."*!
*  ANALYSIS OF H e - _
"Q"""'.l.’..l.‘*"l.l"ll'.q'.“.‘l..!l..‘lll?lll"lll.. “
130~ JH=JH+1;NX(JH)=ITACIFOR(LL)+1) L

GOTO 62 -
ll'!‘.....'!"'l.'l...*l'..."."*"'.....ll.ll.l.."'!l'l' '
¥ ANALYSIS OF K . '
"l'..'i.'."."'.'...l..'%.."."'."l’?.....!‘...'.'.f".
A40  CALL ENThx(3)

JH=JH+1;NX(JH)=T8 . |

JH=JH+1;NX(JH) =3 '

IF(IBND.GT.2)IBND=1;GOTOf 27 S SR

IF(IBND.EQ.2)JK=1;cqﬂi}/ﬁ1 ) ' ,

JK=2 ' -
W1 0o 142 1=1, K | I S |
 IST-ISTM \ ' e
142 ISAC(IST)=-Mz i
‘ IBND=1 ., .

GOTO "27
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* ' ANALYSIS OF M ‘

Ql&!'ll!li!lil!i‘l!!ll!I!fl!ll!!Igllillli!ll&lilll!.!l!ll!! !

150 CALL ENTRX(1)
JH=JH+1;NX(JH)=T8 *

JH=JH+1;NX (JH) =72 ' - o ﬂ/>>
coto 27 '

,."!".l.’l.l"'.‘l!'l‘%“l'.l'.l.".l".."'.l"'l.l'.'..’l
*  ANALYSIS OF O Lo : " ,
'.""Ili.l"lq.".'l..l'l.l"'..'l.'l‘.‘.E%"'!".'.‘."'l

160  CALL ENTRX(1)
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JH=JH+1;NX (JH)=ITA(IFOR(LL)+1) :
GOTO 27 ‘ ‘ o -

IIIlll!l!l.!lllllIl'lllllllil'.'liillllll!ﬁil!.li‘.lll!!lﬂlf

¢ ANALYSIS OF & ’ ‘ B
Illlllllﬁl!l!l!illllllllllill.lll!IIll'!l"ﬂlllll!ll&l!lllil o -
170 CALL ENTRX(0) '
" JH=JH+1;NX(JH)=T9 o * .
JH=JH+1;NX (JH)=T2 T
GO TO 61

!l!lll*l’lllll!l!lll’!!il.’lll!ll!llll}(l\h !llllllllllll!ll

R ANALYSIS OF R
.l!lllllllil!l!l!lllll!ll!.lil!ilillplIll!!lll!l!l!llll!ll.!

7 180 CALL'ENTRX(O), . N \ \
XX=AT(HZ, 14)-120 R
IST:IST+1;ISAC({§?):MZ-1 : X
D0 181 I=1,6 - .
AT(MZ,1)=MZ41 o
AT(MZ,5)=ADJ (XX+60%1) : ‘ .

~ AT(MZ, 14)=ADJ(AT(MZ,5)~120)
AT(MZ, 12)=1;MZ=MZ+1 , , '

181  CONTINUE | \ -
MZ=MZ-1 ‘ ) . .%
AT(MZ, 4)=ISAC(IST)+1 '
IFL(6)=ISAC(IST)’
GOTO 1

RRRBERRREERRRNBRRERRRRRRR SRR RRRNRRERBE RN RE R RN NER RN RN

¥ ANALYSE OF U
1nni}:lllnlil:nnnn;u:gutr*innnilucuununarintanncun.«;ilnwnu
190  AT(II,12)=AT(II,12)+1
" AT(MZ+1,12)=AT(MZ+1,12)+1 .
IBND=IBND+1 ,.\, .
\ . .

. GOTO 1 . - v : 4 \
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240  CALL ENTRX(0) - .
Lo JH=JHT;NX(JH)=T8 ' I
. JHzJH+1;NX(JH)=T2 " . , N
- © JH=JHsT;NX(JH)=50 o O
S GOTO g \ }
t, K122 ZX22 X222 X2R2X2X222] 'l.l‘l.l."'.'.i'.“llll.'..l..?l
§ "% ANALYSIS OF CONTACTION a \ﬂ N
T*( .'l'..'.’"l"'..l.l.“ll.l"”....l.. .P'.."‘."'.“.'.’.'
'k ~ . 250 IF(IFOR(LL).NE.11)GOTO 260 - . .
F k" . \ ' 'n.'l'.'...'I'Ill'.'l"..l'.’...'l'.l."l.....l.'..‘f"‘ll."
‘%'Qj .o SALT - - ‘ _
t Kd‘ h l"‘..*.’.’l'.'!l...’".'.."....".'..".".'.’l'..l.’..":".
% .o GALL ENTRX(0)
v " . JH=JH+1NX(IH)=40 A T
’, s . JH=JHe1;NX(JH)=H5 o
C JHadHe13NX(IH)=H3 "
JH=JH+1;NX(JH) =41 o7
. GOTO 27
260™ PRINT 261 s
261 _ FORMAT(® ERROR IN CHATN')
. IFL(20)= i % oy
) RETURN
270 CALL REDUCE(1) _ -
7 IFL(8)=MZ;IFL(2)sLL | o C\
. X PRINT 1000 ‘
X1000 FORMAT(® AT END OF CHAIN TABLE AT")
"X D0 1305 I=1,IFL(8) v '
X PRINT_1001,1,{AT(I,J),3=4, 20) .
X1001 FORMAT(1X,12,4(13,14),212,14,813)
X1005 CONTINUE < . .~
| RETURN \ SN o,
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v
.suenouyius ICH(N,II,NCH) \ .
DIMENSION NCH(1) . : . ot
COMMON /C/ AT(15q,2o),nnw<250,h),xnc<zo,g)frcnaa(éoo);xPEn(zo)
COMMON /B/ IBND, IFOR(80),ITA(40)IFL(20) N
. lllllIlllll!llll!lllllli!lllli!lill!ll!llllllill‘!lil.li}ll
® ROUTINE TO ENTER THE CHARACTERS TO BE DISPLAYED IN CHRRACTER STACK
' AND POINTE% FOR ?H§s STACK IN CONNECTING TABLE
BRBERARBRRRRRR R RR I W00 000000 J0 003000000000 0000000000003 000090 0008 0 ¢
AT(II,15)=N 4 o
DO 1 I=1,N | .
~ ICHAR(IFL(15)+I)=NCH(I)
AT(II,16)=IFL(15)+1
., TFL(15)=IFL(15)+N -
RETURN
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