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Graphical representation standards
for chemical structure diagrams
(IUPAC Recommendations 2007)

Abstract: The purpose of a chemical structure diagram is to convey
information—typically the identity of a molecule—to another human reader
or as input to a computer program. Any form of communication, however,
requires that all participants understand each other. Recommendations are
provided for the display of two-dimensional chemical structure diagrams in
ways that avoid ambiguity and are likely to be understood correctly by all
viewers. Examples are provided in many areas, ranging from issues of
typography and color selection to the relative positioning of portions of a
diagram and the rotational alignment of the diagram as a whole. Explanations
describe which styles are preferred and which should be avoided. Principal
recommendations include:

e Know your audience: Diagrams that have a wide audience should be

drawn as simply as possible.
e  Avoid ambiguous drawing styles.
e Avoid inconsistent drawing styles.

Keywords: graphical representation; recommendations, graphical, IUPAC
Chemical Nomenclature and Structure Representation Division; chemical
structures; chemical structure diagrams.
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GR-0. INTRODUCTION

Although chemical structures have been called “the language of chemistry” [1], few documents
have attempted to provide any sort of guidelines for the production of chemical structure diagrams
[2,3,4,5]. The same Task Group that produced this document has recently published recommendations
on the Graphical Representation of Stereochemical Configuration [6], but [IUPAC commentary on the
subject of overall graphical representation has been limited to small sections within larger documents,
such as a discussion of the preferred orientation of the steroid ring system as part of the
recommendations on the nomenclature of steroids [7]. In the 430-page ACS Style Guide, the chapter on
“Chemical Structures” occupies only eight pages that include discussions of several topics in addition
to simple representation [8]. And yet chemists have strong feelings for how chemical structure
diagrams should look, even in the absence of formal guidelines. Show most chemists a series of
diagrams of something as simple as benzene, and there will be near-unanimity about which ones are
“good” diagrams and which ones are “bad”. As Robert Pirsig writes in Zen and the Art of Motorcycle
Maintenance, “But even though Quality cannot be defined, you know what Quality is!” [9]

00 QO 0OXLO

Production of good chemical structure depictions will likely always remain something of an art
form. There are few cases where it can be said that a specific representation is “right” and that all
others are “wrong”. These guidelines don’t try to do that. Rather, they try to codify the sorts of general
rules that most chemists understand intuitively but that have never been collected in a single printed
document. In the process, they should help produce drawings that are likely to be interpreted the same
way by most chemists and, as importantly, that most chemists feel are “good-looking” diagrams.

The most important advice in any style guide is to know your audience. In the context of these
recommendations it follows that the more specific the audience for a structure, the less important it is
for that structure to honor the guidelines discussed here. A structure drawn on the back of a napkin will
not be drawn with the same accuracy or precision as one that appears in a printed journal. There is
nothing wrong with that. A napkin drawing has an audience of one—your colleague on the next
stool—while a printed journal has a much broader audience. Similarly, the types of structures that are
appropriate for the Journal of Very Specific Chemistry might not be appropriate to Chemical &
Engineering News or Science or Nature.
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The opposite, however, is not true. Structures drawn for a general audience can be understood
without problems by a more specific one. Your colleague on the next stool can surely understand a
nicely printed diagram if he can also understand your scribble-on-a-napkin.

Accordingly, these guidelines encourage those styles that are most likely to be understood by
everyone and discourage the use of unusual, archaic, and ambiguous drawing styles.

Throughout these guidelines, you will see two recurring themes: reduction of ambiguity and proper
use of context. With no context, the symbol VMVMAVVWV might represent 4 tungsten atoms, 8
vanadium atoms, 17 connected carbon atoms, a wiggly bond, or a diagrammatic fracture. A simple line
might represent a single bond, half of a double bond, a free valence, an iodine atom, or a negative
charge. On occasion, it might even represent nothing more than a simple line itself. Context is critical.
The end of one bond should not touch the end of another unless they truly are both bound to the same
atom. Text should not be placed near the end of a bond unless it is intended to provide an atom label,
or is so visually different from other labels (in font, size, style, color, or some combination of those)
that it couldn’t possibly be mistaken as an atom label. If you create diagrams that are difficult to
interpret, you should not be surprised if people have problems interpreting them.

The same is true when creating diagrams that need to be interpreted by computer. In many ways,
computers today are much more demanding than human chemists. Few programs will interpret a block
of text as being an atom label, no matter how close it is to the end of a bond—unless the software is
told, specifically, “Hey, that’s an atom label”. Fortunately, most software makes it easy to do so. On
the other hand, software programs may let you assign specific meanings to objects that otherwise look
identical, so that the symbol VAAMVVVV could be made to mean 17 connected carbon atoms
without any ambiguity at all.

Whatever your audience, keep it in mind as you create your structural diagrams.

GR-0.1 Overview

The recommendations in this publication are presented approximately in the order that they should
be considered by an author who is creating a chemical structure diagram. First it is necessary to decide
on basic drawing styles, including general issues such as colors and font types (GR-0). Drawing styles
specific to chemical structure diagrams also need to be considered, primarily those related to the
depiction of bonds (GR-1) and labeled atoms (GR-2). Once the basic styles have been chosen, the
diagram itself can be produced, starting with the overall orientation of the diagram (GR-3) and
continuing until all substituents have been positioned (GR-4). Other common features, including
charges and radicals (GR-5) and delocalization (GR-6) have special needs that are considered
separately, while the depiction of salts and related forms (GR-7) requires the relative positioning of
several fragments that have been depicted individually. Various other issues are discussed in the
remainder of the publication (GR-8 through the end).

Throughout this publication are numerous examples of chemical structures drawn in styles that are
labeled as “preferred”, “acceptable”, “not acceptable”, or occasionally “wrong”. Due to space
constraints in this document, only a few diagrams are shown for each case, with the intention that those
examples are representative of the topic being discussed. The presence of one diagram labeled as
“preferred” does not preclude the possibility of other “preferred” diagrams, including those with slight
differences from the depicted structure in terms of bond length, line thickness, localization of double
bonds in aromatic systems, or other minor details. Beyond that, it is worthwhile to clarify further the
meaning of those terms as they are used here.

A chemical structure diagram is most commonly used simply as a means of identification, a way to
answer the implied question, “What is the chemical structure of X?” The styles labeled as “preferred”
show how the structure should best be depicted in such cases, where there are no other overriding
concerns. These depiction styles are generally applicable across many classes of chemical structures.

Sometimes, however, overriding concerns are present. Even simple structures might contain several
ring systems, substituents, and functional groups. The generation of an aesthetic diagram of the whole

P.O. 13757, Research Triangle Park, NC (919) 485-8700



IUPAC

molecule might require that individual portions are depicted in ways that would not be ideal if that
portion were viewed in isolation. The diagrams labeled as “acceptable” indicate additional depiction
styles that could be considered if the preferred style is inappropriate for some well-considered reason.

Many of the structural depictions included in this document are provided as counterexamples,
offering clarification of how structures should not be shown. Those depictions are labeled as “not
acceptable”, indicating that they should be strongly avoided in normal usage. Where possible, they
have been accompanied by further description of why they are not acceptable, and why the alternative
depictions are preferred or more acceptable.

Finally, a small number of examples are labeled as simply “wrong”. Those show representations
that should be avoided in all cases, generally because they depict something that is either self-
contradictory or because they accurately represent a molecule other than the one intended.

For the sake of readability within this paper, angular measurements of diagrams are listed with
exact numerical values, such as 180°. Unless otherwise specified, all such measurements should be
considered to be approximate, and specifying a range within roughly 10° of the listed value. The same
applies to textual descriptions of angles, so the term “linear” should be interpreted as “forming an
angle between 170° and 190°”. In other words, two bonds that look nearly linear should be treated as
exactly linear, even that is not exactly true for their actual geometric relationship.

Similarly, any mention of bonds being “adjacent” refers to their appearance in the two-dimensional
representation. Any of the four bonds of an atom with a physical (three-dimensional) tetrahedral
configuration is physically adjacent to every other bond, but in a two-dimensional representation it is
depicted as adjacent to only two others, and “opposite” to the third.

The recommendations in this publication are intended for use in structural diagrams drawn in the
“standard” two-dimensional format where single bonds are represented with one line segment
connecting a pair of atoms, double bonds are represented with two parallel line segments connecting a
pair of atoms, atoms are labeled with atomic symbols (or not shown at all in the case of carbon atoms),
and so on. There are other valid ways to represent structures including Newman projections, ball-and-
stick models, and many others. These recommendations should not be overgeneralized as applying to
anything beyond the “standard” two-dimensional chemical structure diagrams.

GR-0.2 Presentation media

For the most part, these guidelines are written as in the context of a “perfect” presentation medium,
where nothing will detract from the chemical structures themselves. Practical reality will rarely be that
simple. Some styles that have been recommended for various printed publications are shown and
contrasted in Table I, demonstrating the wide range of well-considered styles that are possible even
within a single medium. When preparing diagrams for a low-resolution format such as the World Wide
Web, on the other hand, it might be appropriate to make diagrams slightly larger or use a larger font
than in printed journals, so that the diagrams can be read more easily on the computer screen.
Presentations in printed journals have an absolute maximum width determined by the page size of that
journal, and structures have to be sized and positioned accordingly. It is certainly reasonable (and
altogether proper) to consider how the structures will eventually be presented and processed. There is
no problem in deviating from these guidelines whenever necessary.

The prevalence of computers in chemical research provides some special problems. Compared to
the number of human chemists, there are very few computer applications designed to process (display,
store, search, analyze, etc.) chemical structure diagrams. Chemical structures that are likely to be
interpreted by computer must be considered as having an extremely specific audience, and a fairly
stupid one at that. Even the best computer programs available today are quite sensitive to the way that
structures are drawn. These programs will surely become more intelligent over time, but they will not
rival human intelligence in the near future. In addition to being easily interpretable by humans,
structures drawn in the recommended styles are much more likely to be interpreted correctly by
computers.

P.O. 13757, Research Triangle Park, NC (919) 485-8700
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In some cases, no computer software currently available will be able to interpret a depiction that is
otherwise completely reasonable, even preferred. We have tried to indicate those cases clearly, in
sections of this document labeled with the phrase “SOFTWARE CAUTION:”, and we hope that
software will evolve over time. If structures are required that must be interpreted by computers now—
for example, for entry in a chemical registration system or for searching of an electronic chemical
structure database—it is particularly important to understand the strengths and limitations of the
software you are currently using. Again, structure drawings that follow these guidelines are more likely
to be interpreted correctly than those that do not.

GR-0.3 Text

Any Roman font is acceptable, but plainer fonts are preferred. Times, Times New Roman,
Helvetica, and Arial are the most commonly-seen serif and sans serif fonts, but that list is not
exclusive. Normally the fonts used in a chemical structure should match those used in any associated
text, or be different from them in a clearly visible way (such as serif versus sans serif).

Preferred Preferred Acceptable Not acceptable

Text should be scaled to a size that is comfortable for reading. In printed materials, that is usually in
the range of 8—14 points. In other media, different sizes might be appropriate; in posters or projections,
for example, a much larger size might be required. When increasing the size of text, it will usually also
be necessary to increase the length of the bonds in the diagram (GR-1.1). Text that is smaller than 5
points in size is too small for most people to read comfortably, and is therefore not acceptable.

Formatting of text, including bold, italic, and underlined styles, should follow standard (non-
chemical) style guidelines. For the most part, that means that the majority of text should be
unformatted. Formatted text could be reasonably used to draw emphasis to a portion of a diagram; if
emphasis is required, bold formatting is preferred over the use of italics or underlining because it
provides a greater visual difference.

C)INHZ [Q/VLN )
NH, NH,
Preferred Not acceptable

Within the realm of biochemical structure diagrams only, the capital P symbol has different
meanings depending on whether it is Roman (a phosphorus atom) or italic (an abbreviation that
represents a phosphonic acid fragment). Due to the long history of usage, both the Roman and italic
forms of the capital P must remain acceptable; however, authors should consider that the italicized
version may be unfamiliar to readers who are not familiar with biochemical nomenclature. For the
broadest understanding, it is preferable to depict the phosphonic acid fragments fully with explicit
atoms and bonds. It is not acceptable to create new abbreviations (see GR-2.2) whose meaning is
changed by the presence or absence of text formatting.
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\)(L/ OH CllHZO—P
HO o.!_OH —
\P/ O_cl:
I
Preferred Acceptable

[for biochemical structure diagrams only]

The formatting for text should be used consistently throughout the diagram, whatever specific fonts,
font sizes, and font styles are chosen. It is not acceptable to use multiple fonts and styles within a
single diagram, again with intentional emphasis being an exception.

EO/VL N
NH,
Not acceptable

Within those general guidelines, many publications have specific preferences regarding the use of
text. When producing diagrams that are to be used by someone else, it is always recommended that
authors check if there are any additional preferences that need to be followed.

GR-0.4 Lines

Lines are most commonly used in chemical diagrams to represent bonds, but may also be used in a
strictly graphical sense, for example to divide a larger space or as the shaft of an arrow. Most lines
should be drawn at a width that is consistent with the remainder of the drawing, usually close to the
width of the strokes of any accompanying text. Lines that are thinner than 0.5 points should be
avoided. Thicker lines should be reserved for places where emphasis is required or (when drawn as
bonds) to emphasize perspective.

H H H
N N U
Preferred Not acceptable Not acceptable

Within those general guidelines, many publications have specific preferences regarding line widths
just as they often do for text (GR-0.3). When producing diagrams that are to be used by someone else,
it is always recommended that authors check if there are any additional preferences that need to be
followed.

GR-0.5 Colors

Except when emphasis is desired, use of color should be avoided, and chemical structures should be
displayed in the same color as any associated material. Most commonly that means that the structures
should be displayed in black on a white background, although some circumstances prefer alternate
coloring schemes (projected transparencies are often displayed as white or yellow on a dark blue or
black background).

When emphasis is desired, colors may be used to provide that emphasis. Any colors used in a
document should be clear and visually distinct. Most commonly, red would be used as the primary
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color for emphasis. A dark blue or dark gray color would be a very poor choice for emphasis in a
structure that was mostly black, and similar choices of low-contrast color combinations should be
avoided.

Authors are encouraged to remember that roughly 10% of men are colorblind [10]. The combined
use of red and green as contrasting colors in one diagram is strongly discouraged.

Authors of two-dimensional chemical diagrams should also keep in mind that there are traditional
colors used for specific elements within the realm of three-dimensional modeling. Molecular models
that display atoms as spheres will typically color the oxygen atoms as red, nitrogen atoms as blue,
chlorine atoms as green, and so on, a coloring scheme that dates to an 1865 lecture by A. W. Hofmann
where he used croquet balls in his demonstrations [11]. In current usage for molecular models, the
specific shades of those colors may vary, as may the colors for less common elements. Since it is rarely
necessary to color two-dimensional diagrams by element type, the traditional colors used in molecular
modeling are simply not relevant in most cases. When it is desired to color two-dimensional diagrams
by element type, it would be preferable to select a coloring scheme that is consistent with the
traditional colors of three-dimensional modeling. It is not acceptable to color two-dimensional
diagrams using color schemes that directly contradict those colors used for molecular modeling. That
is, it is not acceptable to color all oxygen atoms yellow, all nitrogen atoms red, and all sulfur atoms
blue within a single two-dimensional diagram.

GR-0.6 Size of diagrams

For the most part, the overall size of a structure diagram will be determined by the size chosen as
the length of a standard bond and by the recommended angles between bonds in various circumstances
as described in the remainder of this document. Although computers can store diagrams of any size,
there are many other situations that impose restrictions on the space available for each structure
diagram. In printed journals, for example, there is an absolute restriction that every structure must fit
on the physical page, and the structures will often need to fit within specific column widths as well.

For very large, rigid molecules, there is little option but to shrink the diagram uniformly as much as
necessary as to fit within the space available. When diagrams are resized, they should always be
resized uniformly in both dimensions at the same time, and any associated text (such as atom labels)
should be resized by the same amount.

Preferred

| N\ X N\ X N\ X N\ X N\
= —Z 7 7 7 7 7 = 7
N N N N
Preferred

When possible, it is preferable to rotate a portion of a structure diagram around a single bond, if
doing so will allow the structure diagram to fit within the available space without needing to be
resized. Rotation around single bonds connected to rings is best, followed by rotation around single
bonds near the middle of chains, although rotation of any bond is acceptable as long as legibility is
preserved.

P.O. 13757, Research Triangle Park, NC (919) 485-8700
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Preferred
(0]
N N
N N
POORCOCRACASASOORAGOS
Acceptable
OH
Preferred
NH
HO 2
Acceptable
HO/VWWW
NH,
Acceptable

As discussed in GR-0.3, it is not acceptable to reduce the size of a diagram if doing so would
produce atom labels that are illegibly small.

HO

NH,
Preferred

NH,

Not acceptable

If a portion of a structure diagram is normally depicted in a standard orientation (GR-3.6), that
portion should remain fixed and only the other portion should be rotated.

P.O. 13757, Research Triangle Park, NC (919) 485-8700
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Preferred

Not acceptable

An alternative approach to reducing the size of large diagrams is to replace portions of the diagram
with appropriate abbreviations as discussed in GR-2.2 and GR-2.3. Because abbreviations will often be
much smaller than the portions of the diagram that they replace, their use can also help avoid overlap
when no other options are available to make large diagrams legible.

HO—[CHj]—NH, HO[CH],6NH>
Preferred Acceptable

P.O. 13757, Research Triangle Park, NC (919) 485-8700 i
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Ph. Ph
Ph Ph
Ph Ph
Ph Ph
Ph  Ph
Preferred Not acceptable

GR-1. BONDS

In most areas of chemistry, a bond represents an electronic association between two atoms. When
drawing bonds, therefore, it is important to be unambiguous about (a) the nature of the electronic
association—is the bond in question a single bond, double bond, triple bond, or something else—and
(b) which two atoms it joins. Other types of bonding are also possible, including coordination bonds,
which are discussed in GR-1.7. The use of bonds to represent configuration (for example using hashes
and wedges) is discussed in a separate document [6].

GR-1.1 Bond lengths

Within a given structure, most bonds should be drawn using a single consistent length. The length
used for bonds should be long enough so that the bond is clearly visible between two atoms or atom
labels; spacing between atoms that is less than twice as long as the height of an atom label should be
avoided.

NN /\/\/ -

Preferred Not acceptable Not acceptable

P N N~ N N’ N _~
Preferred Not acceptable
Exceptions are certainly allowed, however, and are commonly seen in bridged polycyclic systems

and sterically congested structures (including diagrams that depict atoms with high coordination
numbers).

P.O. 13757, Research Triangle Park, NC (919) 485-8700 12
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O

S0 e

Preferred Preferred

GR-1.2 Bond widths

Most bonds should be indicated with unbroken lines. The line should be approximately the same
thickness as the stroke of the font used to depict atom labels in the structure (that is, the thickness of
the vertical legs or the crossbar of a capital “H” in that font). Bonds that are more than four times as
thick or less than one-quarter as thick as the atom label stroke width should be avoided.

0 o .0,
H™ H H® *H H™ T H

Preferred Not acceptable Not acceptable

GR-1.3 Bond patterns

Hashed, dashed, and wavy bonds should have hashes, dashes, and waves that are clearly visible and
unambiguous. Typically that means that those portions of the bond should be separated from each
other by 2-4 times the width of a single bond, and that each bond should have at least three separate
hashes, dashes, or half-waves visible. The hashes, dashes, and waves should be consistent within each
bond and throughout the structure diagram.

E E F
OH OH OH
Preferred Not acceptable Not acceptable

GR-1.4 Terminal single bonds

As discussed in GR-2.1, unlabeled atoms are assumed to be carbon atoms, and so terminal single
bonds are assumed to represent methyl groups. Unlabeled bonds should not be used to represent

unspecified or variable attachment points (see GR-9), as such diagrams are extremely prone to
misinterpretation.

P.O. 13757, Research Triangle Park, NC (919) 485-8700
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@ o @o};

Preferred Acceptable Preferred
(for methoxybenzene) (for methoxybenzene) (for a phenoxy substituent)

Shorter-than-usual terminal bonds are especially problematic, as they can be confused not only with
methyl groups, but also with negative charges. Bonds of this type should be strongly avoided.

O_

Not acceptable
(Would this represent methoxybenzene, a phenoxy substituent, or a phenoxide anion?)

GR-1.5 Bonds with bends

Bent bonds are used exclusively in two situations, both relating to the depiction of carbohydrates.
They are used when representing the glycosidic linkage between two carbohydrates drawn as Haworth
projections, where the individual carbohydrate rings must remain in the horizontal orientation required
by the Haworth projections. Even in such cases it is preferable to depict the glycosidic linkage using
straight bonds, with the bonds angled slightly from the vertical orientation normally required by
Haworth projections. It is acceptable to depict bent bonds in such cases, but they must be drawn as
smooth curves. It is not acceptable to depict bent bonds with sharp corners, since such angular bends
within bonds normally imply CH, groups, and will always present ambiguity between molecules with
the normal glycosidic —O- linkage and similar analogs that truly do have a larger -CH,~O—-CH,—
linkage instead.

HO
HO//,
’ HO HO
(@] OOH
OH OH
HO z HO 0
OH OH OH OH
Preferred Preferred
HO HO HO HO
(0] OOH (0) OOH
OH OH OH OH
HO (@] HO (@]
OH OH OH OH
Acceptable Not acceptable

Bent bonds are used also when depicting the cyclic form of carbohydrates in Fischer projections. As
in Haworth projections, it is not acceptable to depict the connecting bond with sharp corners, since
those corners could easily be interpreted as additional CH, groups.

P.O. 13757, Research Triangle Park, NC (919) 485-8700 14
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H— H——OH
OH H—] H—r—OH
O~_.wOH HO—] HO—T—H
H—] H——OH
HO\\\- '///OH H 1 H__O 1
OH CH,OH CH,OH
Preferred Preferred Not acceptable

Those concerns notwithstanding, bent bonds used to indicate closures in cyclic peptides and related
molecules (GR-2.2.1) must be depicted with sharp corners, since the curved forms have rarely been
used and will likely be confusing to a reader unfamiliar with them.

|*Ala—Trp—GIn —Pro—Met— Asp J (Ala—Trp—GIn—Pro— Met — Asp
Preferred Not acceptable

)

SOFTWARE CAUTION: At the time of writing of this document, the authors know of no computer
software that is able to represent bonds with smooth curves. If chemical structure diagrams of
polysaccharides are required for use within an electronic environment, the use of bent bonds may
indeed be not acceptable in that case. However, since there are also few examples of computer
software that can properly recognize Haworth projections in any circumstance, it is most preferred to
use the flat Mills diagrams (as shown in the first Preferred carbohydrate examples above) in situations
where polysaccharides must be interpreted by computer software.

GR-1.6 Multiple bonds

The individual segments comprising a double (or triple, quadruple, etc) bond should be parallel and
drawn in close proximity so that the segments are clearly associated with each other and do not form
separate bonds or structural fragments. For practical purposes, separations greater than 33 % the length
of the bond should be avoided.

A e

Preferred Not acceptable

GR-1.7 Coordination bonds

Historically, coordination bonds have been depicted in a variety of ways. Common usage now
shows that such bonds are most often depicted as regular “plain” bonds. A dashed bond has also been
seen, but less often.

With these recommendations, we suggest that coordination bonds be preferably represented as plain
bonds. Dashed bonds are not acceptable because such bonds have been used to indicate stereochemical
configurations rather than coordination.

In chemical nomenclature, coordination bonds to single atoms are named using the kappa
convention, while those to contiguous atoms are named using the eta convention [12].
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GR-1.7.1 Coordination bonds to single atoms

Bonds representing coordination from one atom to a single other atom should be represented as
normal plain single bonds. Any hydrogen atoms bonded to the atoms at either end of such a
coordination bond must be shown clearly, even if that produces a diagram where some atoms appear to
have non-standard valences, such as a nitrogen atom with four attached bonds. It is not acceptable to
add charges that depict formal zwitterions simply in an attempt to produce diagrams with standard
valences, nor is it acceptable to depict coordination bonds by simple proximity between otherwise-
unconnected fragments. The use of dative bonds to represent coordination is also not acceptable.

H2 H2+ HZ
HsC—N._ _Cl HaC—N{ ,-C HsC—N_ _CI
el 2+
/Cu\ Cu /Cu\
HsC—N Cl HsC—N", Cl HsC—N CI-
H2 Ho H2
Preferred Not acceptable Not acceptable
Ho
HCTN _cl
H3C_NH2 /Cl H3C_NH2 ClI- CU\
Cu cu® H.C—N cl
~ 3
HsC—NH, CI HsC—NH, CI Ho
Not acceptable Not acceptable Not acceptable

SOFTWARE CAUTION: Some existing software may be unable to interpret properly coordination
bonds drawn with single bonds and without charges, as recommended above. When creating chemical
structure diagrams for use with such software, one of the otherwise “not acceptable” forms may in fact
be the only way to produce a diagram that the software can understand. Authors who need to depict
coordination bonds for use with chemical software programs should check the requirements of those
programs before producing the diagrams.

If a coordination bond is attached to an atom that does have a specified stereochemistry, then
certainly a hashed or wedged bond depiction should be used instead, according to the other
stereochemistry drawing conventions [6].

7 N_¢ N

Preferred
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GR-1.7.2 Coordination bonds to contiguous atoms

Coordination bonds to contiguous atoms (most commonly representing a form of n-bonding) should
be drawn to most clearly indicate that special bonding pattern. Depictions that imply a regular covalent
bond—and especially, depictions that show a regular covalent bond to each member of a delocalized
system—are not acceptable.

HC—CH
HC{ LCH
— \g//
_Mn_ _Mn_
ocC CO ocC CO
Preferred Not acceptable
H
7
H,Cl CH,
/\ N 2+
/l\ /Nk B
_Ni. ///C Br
ocC Br O
Preferred Not acceptable

When a coordination bond joins an atom to a contiguous system of three or more ato