INTRODUCTION TO
CHEMDRAW ULTRA 12.0

ITEC107 - Introduction to Computing
for Pharmacy




Objectives

m Whyuse ChemDraw

m Open, view, save and close a document
m Exploring the user-interface and toolbars
m Analyzing the main toolbar

m Importing and Exporting from ChemDraw
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Why ChemDraw?

m The drawing of chemical formulae and reaction schemes is a
repetitive task for chemists on all levels of their education.
While hand-sketching is most efficiently used during
discussions and learning, neat drawings are required for
official reports, publications, and theses.

m Such drawings can be created with several computer
programs, and one example is ChemDraw.
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Why ChemDraw?

m ChemDraw is a simple-to-use program that allows to draw
intuitively and efficiently simple two- dimensional

representations of organic molecules. It is available for the PC
as well as for the Mac platform

Practical Classes in Chemistry

! ChemDraw
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User Interface

Fi Edit View Object Structure Text Curves Color Online Window Help
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ChemDraw Toolbars

m In ChemDraw, several new toolbars are introduced, such as
Structure, Curves, Windows, and Biopolymer toolbars.

m To display or hide a toolbar, select it in the View menu. A
check mark appears next to the toolbar name when it is
visible. You can also hide the toolbar by clicking on the 'X' icon
on the upper-right corner of the toolbar.
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ChemDraw Toolbars

The Main Toolbar

The main toolbar includes the tools most commonly used for
drawing structures.

These include all selection and bond tools.
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ChemDraw Toolbars

Tearing off Toolbars

Some tools on the main toolbar have other toolbars associated
with them. These are indicated by a small black triangle in the

lower right corner. For example:

"'..-"_.-

5y 5y 5y
ANY 5/D 5/
L L

S
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Creating a New Document

m YOou can create a new
document using the default S

Open Templates

settings, or use a Style Sheet

Save

with customized settings. To

Revert

create a document, go to

Re-run Previously Selected ChemScript

File>New Document.

Page Setup...
Print...
L]
Using Styles e~
Decumen t Annotations...

Apply Documen t Settings from

m o create a new document s
using a different style sheet or  &reomn- e

2 C\ProgramData\...\Bicyclics.ctp
3 C\ProgramData\....\Amino Acids.ctp

stationery pad:
1. Goto File>Open Style Sheets

2. Choose a Style Sheet from
the list.
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File | Edit View Object Structure Text Curves Color Online Window Help

Ctrl+N B Qe T
Crl+0 |
’ ACS Docurnent 1996 L
3 Adv. Synth. Catal. Document |
Cirle W | Draw Styles
CrleS 1. Chin. Chem. Soc. Document
Shift+ Ctrl+S J. Het. Chem
1. Mol. Med. (1 Column)
1. Mol. Mod. (2 Column)
New Ad Document
Alte Ciri<R New Documen t
"1 Newslide
Shift+ Ctrl+P New Templates
Ctrl+P Phytomedicine Documen t
RSC {1 Column) Document
RSC (2 Column) Documen t
» Science of Synthesis %
Show Terminal Carbon Labels
SYMTHESIS, SYNLETT Documen t
Werlag Helv. Chim. Acta Doc
Wiley Documen t
Alt+F4
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Opening a Document

To open a document, do one of the following:

a) Navigate to File>Open. From the Open dialog,
select the file name and location of the file and
click Open.

or

b) From the File menu, choose the document from
the list at the bottom. Document Annotations.

Apply Document Settings from
Preferences...
}t Mi=erTames.., —
( 1 CAProgramDatat.. \Supramoelecules.ctp

2 C\ProgramDatat..\Bicyclics.ctp }

\ 3 Ch\ProgramDatat..\Amino Acids.ctp -
— — — h
Exit ChemDraw Ultra

S ﬁ'ﬂ

al

Alt+F4
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Saving a Document

To save a ChemDraw document in the default .cdx file format:
1. From the File menu, choose Save or Save As.

The save dialog box appears.

2. Choose a folder in which to store the file.

3. Type the filename and click Save or OK to create the file.

11
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When Saving a Document

CAUTION

ChemDraw uses the .cdx file format to store chemical information
accurately with a structure drawing. Other file formats may be capablg
of storing a picture of your drawing, but they might lose chemically
relevant information about the structure.

For example, if you save a ChemDraw drawing in the .eps file format,
you will store only a picture of the structure without storing the
chemical significance of the connections between atoms and bonds.
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Page Layout

m Object alignment, page size,
orientation, and other factors affect

Layout lHer"Ftr ] Drawing l Auto-update | Captions | Atom Labels ] Colors l

the presentation quality of your SR
dOCU ment' Docu:e:::rer : =
. . Height: [ 10.6217in | 1 Pages
The Document Window (Drawing Area) wat 2 [T
m The document window may be unfosn  mow[ose

dragged to enlarge the drawing area. rop:[05m  Bottom: [050

Page Qverlap

m Document Settings and Page Setup usna
(under File menu) also let you modify | ===
the page, margins, headers, footers, 1 e
document type, and size.

13
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Header and Footer

Layout Hdr/Fir lDrawing ] Auto-update ] Captions l Atom Labels ] Colors ]

Header

Position: from top of page

Text: |La|:uc:ra13:ur1,r Exercise 1

Footer

Position: | 0.51in from bottom of page

Text: | <gtudent number = <student name-surname =

Comment
Text:

Cancel

= W=

S)

Open File menu
Select Document Settings
Select Hdr/Ftr tab

Enter the position from the edge
of the page for the header or
footer to appear.

Type the text to appear in the
header or footer.

You may also type additional
information in the Text box from the
following;:

file name &f
page number &p
date printed &d
time printed &t

14
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Header and Footer

Document Settings for RXN1.cdx @

Layout

Drawing

Text Captions
Atom Labels
Property Labels
Biopolymer Display
Colors

r~Header [Footer

IV Header
Position: {0.5in

from top of page

Text: |l&cef

IV Footer

Postion: |0.Sin from bottom of page

BN

Text: || &s gl

™ Comment

g

R__/gr\'
R, [
NH,
N / -
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Viewing Drawings

Magnify

Magnification changes
how large or small your
drawing appears without
changing its dimensions.
You can either select a
value in the magnification
drop down list or enter
your own value between
1% and 999%.

Actual Size F5
Show Document F&
Magnify F7
Reduce I’\@ F&

1.

Select an object to keep in view as you
magnify the drawing.

Note: If you do not select an object, the last
object drawn is the center point of the
maghnification.

2.

Select an option below:

To increase the magnification, navigate to
View>Magnify. To reduce the
magnification, navigate to View>Reduce.

To return the document to its actual size,
navigate to View>Actual. To display the
whole document, navigate to View>Show
Document.

To set the magnification to a specific
value, select or enter a percentage in the

General toolbar.
16
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Viewing Drawings

Rulers

Use the rulers to position objects a
measured distance from a
reference point or create objects of
an approximate size. To set the ruler
units, go to File>Preferences and
select the General tab.

’ By
General lEuiIding;‘Displaymmngs] O

Units: |Inches - \

Theme: [ Gyics Exy
Picas

e

[v Print Badkground Color
[ Indude Default Footer

[ Chedk Structure When Copying to Clipt
¥ Antnmatic Beactinn Manninn

Displaying Rulers

m To toggle rulers on and off,
navigate to View>Show Rulers.

m As you move the pointer, guides
appear on each ruler, indicating
the position of the pointer

17
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Viewing Drawings

Crosshairs Moving the Crosshair

The crosshairs are helpful 1. Position the cursor where
for positioning objects. the Crosshair axes intersect.
To toggle the crosshairs on m The cursor changes to an
and off, navigate to arrow near the center of the
View>Show Crosshair. crosshair.

To assist you in aligning 2. Click and drag the crosshair.

objects, the crosshairs
include grid lines that

extend from the major
division marks on each
axis. i

/’“‘a

T~
: \. :
7
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Viewing Drawings

Positioning Objects

To align two or more objects
using the crosshairs, do the

following:

1. Move the Crosshair axes 3.
and align it with the
object. p

2. Select an object and
drag it until it is aligned
with either axis of the
crosshair or a grid line.

Select a second object.

Drag the second object
to the crosshair axis or
grid line and align it to

the first.

19
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Main
Toolbar

LasEo ][

Structure Perspactive .._,;,f,k
Solid Bond \ V4

Mutiple Bonds N\ A

Dashed Bond ™, 4)’@
Hashed Bond. “,, —»
Hashed Wedged Bond ™ s, 8

Bold Bond \ q

E0I0 WEeOREa 5ong \[ :|.r

Holiow Wedged Bond \:} b

Wavy bond \\-.,_h ﬂ*-"-"
Tabe R .
Acyclic Chain E

cyeiooropane Ring > [
Cycbosntane Ring [ [
Guchoneatane. Ring () ()

Cyciohexane chair 1

GchpsntadizneRing & ()

ITEC107 - Introduction to Computing for Pharmacy

Marquee
Fragmeniation ook
Eraser

Text

Fen

Arrows

Orbitals

Drawing Elements
Brackels
Chemical Symbols
Guery tools

TLC plate
Templafes
Cycipbutang  Ring
Cyclohexane Ring
Cyclpoctang Ring
Cyocbhexane chal 2
Eenzene Rling



Main Toolbar

The table below describes the functions of the tools for all versions.
Some of the tools have multiple options that can be selected from a
tool palette.

TOOL ICON EXPLANATION

Selection Lasso. Select objects by dragging around
ﬁ n ‘ them.
Marquee. Select objects by dragging diagonally
across them.
Selected objects can be further manipulated
using menu commands.

Structure .@ Rotate a selected object in three dimensions

Perspective

Frag- Yo - Fragmentation tool. Splits molecules across

mentation __c % ) = specific bonds.

toolbar - . Dissociation tool. Breaks bonds and draws a
reaction.

Retrosynthesis tool. Breaks bonds and draws a
ITEC107 - InﬂF@I&@iri@[quputing for Pharmacy 21




Main Toolbar

TOOL ICON EXPLANATION

Solid Bond \ Draw bonds and set bond properties.

Eraser 0/,1 Delete objects. Click on an object to delete; drag
: to delete multiple objects.

Multiple Draw multiple bonds and set bond

Bond %‘3 properties. Bonds of different types can be

toolbar selected from the Multiple Bonds tool palette.

Text A Create atom labels and captions.

Draw freehand shapes such as custom arrows
and orbitals

Pen

T
=

22
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Main Toolbar

Arrows
toolbar

Orbitals
toolbar

Drawing
Elements
toolbar

Brackets
toolbar

Chemical
Symbols
toolbar

—»>

|

b4

5
L

Draw arrows. Arrows of different
types can be selected from the Arrows toolbar.

Draw orbitals. Orbitals of different types can be
selected from the Orbitals toolbar.

Draw annotations that lack chemical
significance, such as boxes and lines. Different
types of drawing elements can be selected from
the Drawing Elements toolbar.

Draw brackets, parentheses, and braces.
Brackets of different types can be selected from
the Brackets tool palette.

Draw chemically significant symbols such as
charges, radicals, and lone pairs. Symbols of
different types can be selected from the Symbols
tool

palette. 03

ITEC107 - Introduction to Computing for Pharmacy



Main Toolbar

TOOL ICON EXPLANATION

Acyclic Draw chains of any length.
: Fuy
Chain M
-
Query Draw stereochemical flags, indicate
Tools Hil*if free sites, alternative groups and correspondences
toolbar 4 between atoms in query structures. Various options
can be selected from the Query tool palette.
Templates Draw structures with templates stored in template
toolbars [ [:'L documents. Templates can be selected from the
Templates toolbars.
Rings 1<) O Draw common structural components

AR Y. -:;:>

24
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Chemical Properties Window

m Chemical Properties view
for Methane

The Chemical Properties Chemical Properties =/ X|

window displays properties of v Boiing Poin:
v Melting Point:

the selected structure. ¥ Critical Temp:
_ _ v Critical Pres:
You can activate the window v Critical Val:

. . |+ Gibbs Energy:
from the View menu. % LogP: 109 4

v MR 6.88 [cm3/mol]
" |+ Henry's Law: -1.23 ‘
Iv Heat of Form: H——C——H
v tPSA: 0 ‘
v ClogP: 1,103 H
v CMR: 0.6412

. FPaste | Feport |

25
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The Analysis Window

The Analysis window displays the chemical
analysis of the selected structure. If nothing is
selected, the values shown are for the entire
document.

You can activate the window from the View menu.

Analysis ﬂﬂ
I |7 EDFITILI'EII C28H3?C|3C'3
[ ExactMass: 526,18 Decimal E_I
. . = 2Cmals.
m The analysis window view  ®wi.w: szss  ° = ’
WV mfz: 526.18 (100.0%), |
528.18 (35.9%),
for Methane 330,17 (30.6%), “u_ H—C—H
[ Elem. Anal.: C, 83.70; H, 7.06; Cl, 20.15; |
0, 9.09
Paste H
26
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The Info Window

The Information window shows size/ positioning
information about what's going on in ChemDraw.

o OE]
The field shows the following: .
m X/Y:current mouse coordinates Y
i
m dX/dY: change in X and Y coordinates of a moved dr
selection.

Dbt b
Selection ok
m X/Y: position of a selection i
m W/H: width/height of a selection -
m Angle: angle of a bond; rotation of a selection e
m Dist: length of a bond; distance a selection has been

moved

m %: percentage of original size when resizing a selection

27
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Printing a Document

ChemDraw uses the standard system commands to print ChemDraw
documents. The options that you have available to you depend on the printer
that you are using. Refer to your printer’s documentation for more information.

In general, to print a ChemDraw To print a document from the Explorer or

document: from the Finder:

1.  From the File menu, choose Page 1.  Select the document you want to
Setup. print.

2. Make all appropriate selections for 2. From the File menu, choose Print.
the printer you are using and click
OK. The ChemDraw application is opened and

the Print dialog box appears.
From the File menu, choose Print.

Make your selections in the Print
dialog box and click OK. 3. Make your selections in the Print

dialog box and click OK.

28
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Closing Options

To close a ChemDraw
document:

m From the File menu,
choose Close.

If the document contains
unsaved information, you
are prompted to save the
file.

To close the ChemDraw
application:

m From the File menu,
choose Exit ChemDraw or
Quit ChemDraw.

If you have unsaved
document windows open,
you are prompted to save
them before you can close
the application.

29

ITEC107 - Introduction to Computing for Pharmacy



Importing and Exporting Data
From ChemDraw

m Chemical drawing programs enable scientists to
communicate chemical structures.

m ChemDraw includes many of the standard file formats for
transferring information between ChemDraw and documents
created using other applications.

m o enable viewing structures in a word processing document
by someone who does not have ChemDraw, you must save
the drawing as an image file. You may convert your drawing to
bmp, gif, tiff, wmf and other readable image from FILE > SAVE
AS menu.

30
ITEC107 - Introduction to Computing for Pharmacy



Exporting Graphics from
ChemDraw

Method 1:

m Toinsert your ChemDraw .wmf image file into a Microsoft
Word document, position your cursor at the appropriate
location on the page. Then use INSERT > PICTURE > FROM
FILE...

m Select the file and click insert to insert the drawing to the
document.

ITEC107 - Introduction to Computing for Pharmacy
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Exporting Graphics from
ChemDraw

Method 2 (Direct Export Method):

m To export diagrams from ChemDraw into Word (or other
programs): select the diagram, copy it to the clipboard (Edit-
Copy or Command-C), go to Word and do Edit-Paste or
Command-V to paste it into the document.

32
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Importing Graphics to
ChemDraw

It is essential that the graphical chemistry content be just as
editable as the text itself. To make this happen, the structure
editor and word processor need to work together, despite not
being specifically designed to do so. The process of moving a
chemical structure or drawing from a structure editor to a
word processor and back is called "round trip editing".

ITEC107 - Introduction to Computing for Pharmacy
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Importing Graphics to
ChemDraw

m Diagrams that have been placed in a Word file can be edited
where they are. If you double click on the diagram in the Word
file, it will extract it into a little window in ChemDraw where
you can edit it. Just close the window to put the edited
diagram back into the Word file.

m If you right-click on the diagram in the Word file, you will see
the edit and open options under the CS ChemDraw Drawing

Object option.
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