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D R, EVERINGHAM'S CARBOGRAMS

br. Douglas Nixon Fveringham of Sydney has devoted much time to the broblem
of an inter-linguistic symbolism and this interest brought him into contact
with Bliss. It is interesting to note that both Everingham and Bliss have
been stimulated by the symbolism of chemistry, However, Everingham went one
step further and realising the difficulties in presenting complex organic
formulae, evolved a system of much simpler symbols, which forms a new "shorthand"
for organic chemical forwulae, When a student at the University of Sydney he
rublished the attached pamphlet titled "Chemical Shorthand for Organic Formulae'.
In view of the fact that this new symbolism could be a valuable addition to
Semantography, this pamphlet has been incorporated in the Semantography Series,
Dr. Everingham has in wind to enlarge uporn this idea in a brochure to be
published at a later date,
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Yor labaratory ar academic nobes, organie formulae

. are wm&wmwm most conveniently veprosénted m&.m.n.omow& by tho

ralatively compact "rational” systems This, howsver, mst .
be replaced to somo extent from time to time by " graphi.cal”

w%mmu which allow the representation of storoo-isomerism

A ard H~tridge formation, and which ghow more clearly the T

Hm.ﬁbmﬁ of compounds in cquations ar in sghomes of alassi=

fication by structures Tho systom deseribed helow embodios

the Ewmbwmmam of thesé” two systems, and has“addoed .E.E.w.@._

trevity and ooawmcﬂﬁm.m.-@

For a rosonance hyhrid, of course, it ardinarily
represents only.onc or othor of the arbitrorily solected
"unperturbod foarms" ' therc’ is no modificdtion of the oonw
vontional structures. The "sharthand" system starts with
the assumption of the inveriable tctravalent C; wmonovalent I,

. @ivalent 0, and trioovalent N atoms, and is appliecable to

any of the lmown arganic formilasc, It is in offoct an abbrove
iated "graphic! systom, but because 1t rarcly requircs tho
use of lettors as syubols it practicslly climinates confusion
and failurc %o rocognise compounds vhon formuilae arc st out
in altornative forms or new orientations to demonstrate
difforont types of reaction (sec far cxaumple Pinene and
Atropinc, ps 94 Js I have found that thesc farmilac aro
most roadily rccalled to mind in their apetial farms, cvon
vihen no cffart is mede to memorise thom, as woll as being
ncwe casily recognised in now surroundings, A1l valcney
bonds are represented and it is by thelr charactoristic
pattcrn that the wmoleoule is jdentifieds The cye trained to
this method picks out mdleculer structure in bopma of valency
‘bonds, automatically identifying tho constituent aioms and




radicles as with the "rational" system, This is in many ways
preferable to the placing of letters end numbers in en arbitrary
patiarn, éssentially remotc from-any actual notion of atomio
relations, and read only with difficulty if the formda is
turned sround (in part o whale),

A wethod of "graphic"
abbreviation comuonly recoge

A nised at present is illus-
1 {OH ﬂ L,mwd T reted heres It is limitod,
"’ N AR LM0K however, to compounds with
MeMe at least threec C atoms, and
Phenol, Vitamin A oonbaining only C and H, in
) in the abbreviated portions.
1t shows only two of the valency bords of each C atom; ar throe
of which two are nearly: superimposed, Terminal C, atoms must
be represented in letterse The "shorthand” system remresents
all atoms in such structures and shows the relations of valency
bonds more accurately (efs PhOH and Vitamin A, P 9 AQC)

Below avo the valencics and the elements rxhibiting $hem in

arganic worl comuonly:

- e
: g 3 4 B 6 SR : 0
H 0 N c N (c1) (os)
+*)unit :
-‘chge. S P S P S

Talcing the upper line first (C, H, 0, N): if we abbreviate -
these synbols as for as possible we will have a dote H.m this
sufficient to mreserve their identity? Yes, if woc signify
the links between the dots by single lines ==~ the atom will

then be recognised at once by its valency,

-y

be
H ¢ c
n.m:” P +
Ha O Ny CHy NHgOW g0,
o . Ly >
ger @ 1T gk lru.
He - e (unctable)

The approximate right angle shown betwoon tho two
valeney lines of the O atom simmlatos the aotual obtuse
anglo botween the axes of its bondse Tho"+5 velonoy" of
N is most comvenicntly shown as two lincs arossing almost
at right angles with the fifth valency jutting out botwoon
thom, Three cr four yalenoy lincs mecting howevar, should
as a riule meke nearly cqual angles, ourving thom if nece-
cssary, to presarve the idontity of the atoms clcarly (seo
Purin and HON =« HNC p, 9B laters,) An obvious cxeccption
will be found in the "perspoctive" ring type of farmila
{see s~3~glucoso ps 9) ;

From the few line formilac shown with this oonvention
we scc that:

e Where four lines moet at a point thore is a C atom,
(two 1lines crossing) 5

e At all free enda of lines thero is a H atom;
(if no othar lottors or signs are given.)

® At all frce. 'anglaes' an O atom
{two lincs cnly mo-ting)

@ Whore cither throes ar five lincs meet a-ly atomg

ard the lincs prosent can tell us this without the noed

far drawing the dot itsclf; _ 5
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Hw use is aﬁma ow the oo..oﬂ.&.g.ne valency sign
(=), it should be counted foar the identification of the
atoms concerned as equivelent to two linesj and in r@preserits
ing ions the atom which has received cr given up elecirons
* should Be represented as bearing the charge at the end of a
short valeney line:

<P e ey B 41
" HpS04 cHzlos™ Ht  ¢Hgtoo W
Now if we use s different lird of dot, we amu simil-
taneously apply the same mrincivles to &m&sm&uw S and P (far
S has: always even valencies, P always odd.) We may meke use
of this asecoond kKind of dot in the monotalent pesition to
irdicate an umsed velency (positive charge)s We have two or
.

three alternatives for this second kind of dot. The simplest

is a "white dot" - ice, some ar all of ,55 valency lines

_ mwa ac.d ghart .cmwon.m they u.@mo.r the .woww.n of concurrence:

%_ -_../..,..\r E

Phiois i e e
X Ol e olo
b o
Ho S | S0p  Sulphanflerdde

Perhaps the best altermative far one whb is as yet
not quite famdliar with this velency aymbolism is a "white

ring® {isclated Black dots.) :

.. 1 ] P o bz ,

e § P s P s el
ien . o
B o D :
Hy S ‘ S0 o= Sulphanilamideé

This will evidently come most naturally *o anyone
used to graphic formilae, which siwmilarly have all valency
lines interrupted at cach atom; but the previous method

is quicker, and mdmsgﬁ..% clearer,
[ u -




Whore two valancios of a e XX

doutle bond avc not joined  Os Acetons

fa} B,. Join o Acet nvmﬁ.mvwl
by any other bond, it is - oo | ardl-

oonvenient and quite urame HOHD SOy d-Glucose
biguous to rourd off tho angle of thoir joining,
This illusirates what is mrobably the greatest saving in
this mua,n._wau Shat long strings of stoms arc drawn (am
romeniored in one stroke as a group or .émaw.vmsn,_. hmoo
Heptanoic acid, wwwmmﬂ.mgsm an aliphatio a?w.u.n“ Quinine,
analysed to show .g..mm. mm,.._wwumm and Haom, P, 10, with its
strildng pattorn of side-chain groupings,),

The following arc suggested abhreviations which the
reader may find useful at a later stage to avoid writing con~
prlote letter symbols far any clements or groupings in frequent

uscs

mfr la: Y vl Qe @ o

(0dd valency pointing to
oonvexrity ( acngavity)

. . ! Any halogen' (j
A A D REPVE

oﬁo.uwﬁ.gmﬁo&mu.son.weﬁg‘oouﬂﬁﬁ Eﬁo&aoumwogﬁmoﬂ.
radiclos, P

Az a further abhweviation fap the (benzens) hexagon
the Grook ¢ (Eh) is somotimes.used, In the present systom a

large circle is permissiblo, tne side~chains being attached
- m -

without showing the adjacent H atoms (as in Sulphanilamige
on pe 6 )s Five-membared homocyelis rings may be abbreve
iated only if showm as the conventional pentagon or like
a Gothic window (see Cholane pe & ), To distinguish
para=mcis ~and artho - forms and rartially unsaturated
rings it is generally m.mﬁmwdu.o to show all atoms (sce .
alternatives far PhOH p . 94 ). A ring should be
Hn.umnmm outwards to show 0, N (“imino-" farms) mw&_mmemwos,w
S, but if far a start one oﬁm..dm this or the hreak in the
line far m urwittingly, a heavy dot should be used far

N and O and thé letter far S, as a dleir check on their
identity in heterocyclisc rings; “kinking" (forming an
angle in the ring) with C is optional but is generally

best restricted tc rings of less than 6 atoms {see

Ethylene axide, Pe 4, Cholane, gyclo-Hexane, and Barbe

itone p « 9 ); but where the ring contains a double
bond, the ring should, in any case, pass straight through
a C atom without kinking and kinlk inwards for a N atom,
(see Vitamin A, Purine); while C joined by two bonds

to an atom cutside the ring should show kinking (see

P

e




, Pinene (meta- - Quinona
noerly cqual angles, - in accord with Bayer. PhOH bridged W
gyolo-Hexane - A Pyrrole
With the "perspechive ring” 5@0 of farmilac the : ?
kinking f the two C atoms at the left and right respec= : Aliapine ;
.S‘ﬁu?u.mwﬁggdwmiﬁdgwggmomnmlgu8.. _

" Quinore and Haem,) Thosc rules for legibility are a1l - Ooz m. Q@@ m u % ﬂw%v,
: _ ‘ ¥ 7 TN :

based on the principle of wvaloney lines wecting at , @ OH : %

pyranoscs ﬁmoo . s-A~Glucose, Sucrosc).
On rarc occasions it is found mnocessery to "lkink! in othar ZNn
situations o evoid overlapping of valencics in complex ../m\

throo~-dimensional ring forms (sce Marphine ospeoially the
Thiophen = - ,

gentral ¢ stom which is part of five u.wsmm of five to Qu.mwd m
atoms 8.05 & . L_~Gluocse Barbitone (note S s) -
.‘ ?o.wa N) (note )  (note 9 Diazcbenzine
oou.m am% have to be owagwmom at fiist -t kedp in . chlorids
mind tho éounw values == othorwisc of course confusion % . = = 1.~ ~-a= -
. E —
of atoms will H@mﬁ.r ﬁﬁ.m is ihs a«m..% ‘cssential how mﬁ% lene Acetylene AMHQM S e
prinoiple witich has to bo mractisecds : DY wwu.mmwwu Be
Similar abbreviations ocan be moéu.o.m@m “Por ‘other ~C
groupings by the reader according to necds and after Twoe eo
Tiwminary cxperionce with G, H, 0, N, (S and P). * Ds" aited C.
cxauplos of thoso may be @:&H»%& m..w a lator datec if it is L
thought Justificd. : Cholane ring
@g G.m m.nm.uummu
20 line i .
.?HOHQGGHWH- ﬁ o4 v Hgaw: ANMMMM u.mem - - QMO
Wi s {2 "le nidit Sndled = 2 ot oo
_ . are quickly (2 points wheve 3 lines mest :
2 checked - Ng
Published by the Authaor. E G, M Total
Price 94, Quinine: Cpp Hpy Og Nop atoms - 48




(Compare original
formula below)

Mowphine (oconplex opium
alkaloid - Robinson 1925)

Haem (19 strokes -
2 letteks), Droir
first the parole
rings: I and IT
identical with Z~

Celliullose
joining IV. - I (N} (CLasek)
I~ II (N cto.
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