ACD/ChemSketch

Version 5.0 for Microsoft Windows

User’s Guide

Drawing Chemical Structures
and Graphical Images

wWinl!!!
@ See contest
detalils inside.
.



Advanced Chemistry Development Inc.
Copyright © 1994-2001 Advanced Chemistry Development Inc. All rights reserved.

ACD/Labs is a trademark of Advanced Chemistry Development Inc.

Microsoft is a registered trademark and Windows is a trademark of Microsoft Corporation.

PDF, Acrobat and Portable Document Formats and associated data structures and operators are
copyright (c) Adobe Corporation.

IBM is a registered trademark of International Business Machines Corporation.

All the other trademarks mentioned within this Manual are the property of their respective owners.
All trademarks are acknowledged.

Information in this document is subject to change without notice and is provided "as is" with no
warranty. Advanced Chemistry Development Inc. makes no warranty of any kind with regard to this
material, including, but not limited to, the implied warranties of merchantability and fithess for a
particular purpose. Advanced Chemistry Development Inc. shall not be liable for errors contained
herein or for any direct, indirect, special, incidental or consequential damages in connection with
the use of this material.

Part number: G10_0308



Table of Contents

I [ o A o Yo [V Yo £ o Y o [ R 1
1.1 What is ACD/ChemMSKEICN.......cceiiiiiee et 1
1.2 AddItioNal MOAUIES .......eoeiiiieiiiieeiee ettt e e 1
L.3WhAE'S NEW IN 5.0 ...cciiiiiiiiie ettt e et e e e s nnne s 2

1.3.1 General ACD/Labs FUNCLONS ........iiuiiiiii e e e e e 2
1.3.2 ChemSketch-Specific FUNCHIONS ........couiiiii e e 3
L.AWhat Was NEW iN 4.5 ... ..ot s b e e s ebae e e e e nnneeeas 3
1.5 ADOUL thiS GUIE.......eiiiiiiiiie et e e s e e e e e e e nnnaeeas 4
1.6 USEful DEFINILIONS .....oeeiiiiieee ettt e e e e e e e st e e e e entae e e e ennneeeeannnneeas 4
A LT o To I =T =T o SR 5
1.8 FrEEWAIE VEISION. ...cciiiiiiiieeeiiiiee e ettt e e e ettt e e e st e e e et e e e e s st e e e asssaeeeeanssaeeeesnsaeeeannnaeeas 5
1.9 FOr More INfOrM@ALtION. .. .....ceiiiiiiie e e e e e e e e e e e nneeas 6
I T A V1YY o T Y - PP 6
1.9.2 HOW 10 CONTACE US .. ..ttt et e e et e et e et e a e e annes 6
1.9.3 Online UpdateS—NeW 10 5.0 ... i e e e e e e e e 6

2. Basics of ACD/ChemSKEICH ....cuv i 7
2.1 ODJECHIVES ..ottt etttk s et s bt e e s it e e e aab e e e ame e e ene e e enneeenneeeannneeas 7
2.2 Starting ACD/ChemMSKEICN.........coiiiiii e 7
2.3 Setting File AssociationsS—New t0 5.0! ......oo i 8

2.3.1 Changing File ASSOCIALIONS ........uuiirieiii ettt et e e eane e 8
2.4 Changing Default DIr€CIOMES........c.uuiiiiieiiie e 9
2.5 Structure and Draw MOE...........ccoiuiiiiiieiiiie e eesnee e 9

2.5.1 SHUCLUIrE MOUE SCIBEN ...uiiieii et ettt e e e e e e e e e e e e e reense e e eaneeanaes 10

ST - V1V Y (o T [T o (=) o 11
2.6 EXItiINg ChemMSKEICN .......uviiiiiie e a e e 12

3. Drawing SIiMpPle StIUCTUIES .....ooiiiiiieeee e 13
G @ o] [=Tod 1Y PSPPSR 13
3.2 Drawing Atoms, Bonds and LabelS ...........ccueviiiiiiiie i 13

3.2.1 Using the Draw NOrmal TOO .........couuiiiiiiii e 13

3.2.2 Double and Triple BONAS ... ...uiiiieiii et 14

3.2.3 Deleting Atoms INiVIAUAINY...........oeeiiiii e 14

170220 S I o TS ] o (o N @ .1 =T T 14

3.2.5 Changing the ALOIM .......ceuuiii ettt ettt e e 15

3.2.6 Using the Draw ContinUOUS TOO ........couuiiiiiiiiiici et 15

3.2.7 USING MOUSE DIAQ .. eeteeteeei ettt ettt ettt e e e e ean s 16

3.2.8 “Cleaning” the STIUCIUIE .........iiuieeii et et eae s 16

3.2.9 Using the Stereo, Coordinating and Undefined Bond TOOIS .............ccovviiiiiiiiiiiniennns 16

3.2.10 Editing AtOmM LaDEIS ......eeiiie e 17

R 0201 I I - 1V @ o - 1 = I | 17
3.3 FlIPPING SITUCLUIES ...ttt e e e e e e e s ear e e e s annnneeean 18
3.4 Selecting, Rotating, and 3D ROtAtiNG............cccciiiiiiie e 20
G R @ 111 o 11 | PP PPRRT 20

3.5.1 Saving a ChemsSKetch (SK2) File......cuu i 20

3.5.2 Saving a Structure into @ MDL MOIfil€ ..........coouiiii e 21

G 78 0 T 1 10111 o 21

3.5.4 Embedding the Structure in @ DOCUMENT .........iiuniiiiii e e e e 22

ACD/ChemSketch User's Guide i



Table of Contents

3.6 Clearing the SCIEEN ........cueiii et s s e e e snreeeeeaas 22
4. Getting Started With ACD/I-Lab........ccociiiie e 23
@] o] [=Tod 1Y TSRS 23
A2 OVEIVIEW ....uiiieeiiieeieee ettt e et e et e e st e st e e ssbe e e as bt e e asbee e asbee e saeeebbeeenseeeanbeeeanseeeanneeennes 23
VG o] o1 g Y=ot i o] 4 @ o] 110] 1< SRR 24
A4 GUESE ACCESS ....eeeiiiieeiiiittt et e e e e ettt et e e e e e e s bbbt e e e e e e e s e bbb et ee e e e e e e e aanbbbeeeeaeeeeaannnrees 25
4.5 Perform CalCUIAtiONS ...........eeiiiiiiiii ettt e e snree e e s enneeeeans 25
4.6 DEIMO KBYS ...ttt ettt e e e s s e e e e e e s e e e e e e e e 27
4.6.1 TO Obtain the DEMO KEY......oiuiiiiiii e e 28
A (=T o |53 1] T PSP PR PP 28
4.8 Activating Your 1-Lab ACCOUNT ..........eiiiiiieiiie et 30
v/ B oo o [19o N[ TSP PRRPR 30
5. Drawing More CompleX StrUCTUIES .......ccvieeiiee et 31
5.1 ODJECHIVES ...ttt ettt e st e e s it e e e sb e e e be e e e nn e e saneeeenneeeennnas 31
5.2 Using the Table of RAdICaIS .............cooiiiiiiiiie e 31
5.3 USING RING SEUCTUIES ...ttt ne e e 32
5.4 Deleting Atoms and FragmentS.........occuieiiieiiiieiieeiiee et s 33
5.4.1 Deleting Several Atoms SiMUItANEOUSIY.............viiiiiiiiiiii e 33
5.5 REPIACING ALOIMS......ueiiie ettt e e e s e e e e st e e e e easa e e e s anreeeesanseeeeeans 33
5.6 Setting Double and Trple BONAS ........cooviioiiiiiiiieece e 34
5.7 Setting Charges and Defining Anions and Cations ...........ccoccccveiiiiieeeiniieeeessieee e 34
5.8 Changing AtOM PrOPEITIES.........uuuiiiiiiiieeeiiiee e ettt e e e sieee e e e e s ssse e e e s sneeeeessnseeeaeans 36
6. Advanced Structures, SMILES Notation, and Reaction Schemes.............. 37
6.1 ODJECHIVES ...ttt e e e et e e e e e e e e e eab e e e e eane e e e e aare e e e e arreeeeans 37
I B @ 01110172 11 0] o SRR 37
6.2.1 Creating the Structure of Cyclic AIKANES .........ccoiiiiiii e 37
6.2.2 Creating the Structure of a Cyclic Peptide...........covuiiiiiiiiiiei e 38
6.3 SMILES Notations - NeW 10 5.0! ...cciiiiiieiiiiie e 39
6.3.1 Generating SMILES NOtAtIONS .......vuiiiiiiiiei e e e e e 39
6.3.2 Generating Structures from SMILES NOtationS...........ooovviiiiiiiii e 40
e | D @] 1] 10174 i{o] o [ TRSRRRRR 41
6.4.1 Creating Structure of BiCYClO[2.2.2]0CtaNE ........ccuiiiiii e 42
6.4.2 Creating the Structure of THPLYCENE ......ovniiiii e 43
6.4.3 Creating the Structure of CUDANE............oiiiiiii e 44
6.4.4 Creating the Structure of Dodecahedrane ([S]Fullerene-Cop) .. ..vvvvviiiniiiiiiiiiiiiiiiiieiins 45
6.5 Drawing a Reaction SCHEME...........ccoiiiiiiie e e a7
7. Advanced Drawing: TEMPIALES ......cccerirrieiesere e 49
3 O o)1= 1)Y= P OPPPRP PRSP 49
7.2 OVEIVIBW ...coeiiiiiee e eitete e e sttt e e e e ettt e e e ettt e e e aasb e e e e enbee e e e e sttt e e e e nbee e e e ansneeeeaansreeeeennsaeeeeans 49
7.3 Table Of RAAICAIS .......cooiiiiiiiee e e e s sn e e e e nnneeeeeans 50
7.3.1 Creating the Structure of FIUOreSCaMINE...... ...ttt 50
7.4 Instant TemMPIAte TOOI ..........oi e 51
7.4.1 Creating the Structure of a Cyclic OligOMEr..........oiuiiiiiii e 52
7.5 TempPlate WINAOW ..........oooiiiiiie et 53
7.5.1 Creating the Fragment of a DNA MOIECUIE ...........c.oiiiiiiiiiii e 53
7.5.1.1 Drawing the Chain of Deoxyriboso-5-phosphate Fragments...............cccooveivineennneens 54
7.5.1.2 AdING the BaASES ... iiiiiiiii it 55

ACD/ChemSketch User's Guide ii



Table of Contents

7.6 Drawing Complex BIOMOIECUIES ..........oooiiiiiiiiiiiiie e 56
7.6.1 Creating the Structure of b-MaltOSe..........ccuiiiiiii i 56
7.7 Defining @ USer TEMPIALE .......ccuvieieeiiiiee et e e e e snnaee e 58
7.7.1 The Template WIiNdOW OFQaniZEr .........couiiuieiie e e e e e 58
7.7.2 The Template.Cfg Fil.. ... e e 59
7.7.3 Available TEMPIALES . ..o e e 59
8. Creating Graphical ODJECTES ..o 64
8.1 ODJECLIVES ...ttt e e e et e e e e e e e e e e e e e e e rr e e e e aare e e e e aranaaeans 64
8.2 Drawing the Energy of Reaction Diagram..........ccccceeeviiiiiiieeeee e 64
2 R VY T T T U= 65
T2\ oo 111, g To = T O [ Y= T 66
8.2.3 Drawing the X @nd Y @XES ....ccueiuiieiiieiiie i ie e s e e e et e e e e e e e e et e e e e aanae 67
8.3 Drawing Different Kinds of OrbItals ...........cceeiiiiiiiiiiiie e 68
8.3.1 Drawing a P-0rbital........coiiiiiiie e 68
8.3.2 Drawing @ d-0rbital..........iiiiiii e 69
8.3.3 Drawing a Pi-type Orbital .......ccviiiii i 70
8.4 Drawing Vacuum Distillation APPAratus ............ccccveeeiriuieeeeiiiieeeesinieeeesssreeeessseeeeeans 71
0 2 g TaTo e= i o = W D =T = Lo o P 73

S 0 0 X [0 [ To T =D A OF= T 1o 3 = PP 73
8.4.1.2 INSErting CallOUtS. ... ...t e 74
8.4.1.3 Reshaping CallOUtS..........couuiiiiiii e e a e ens 75
8.4.1.4 Grouping/Ungrouping EIEMENLS.........c.uviiiiii e 75

8.5 Drawing a Two-chain DNA Strand..........cocouee i 76
8.6 Drawing LipidSs and MICEIIES .........c..oiiiiiiiieee e 80
8.6.1 Drawing the liPid ..........oieuniiiiiii e 80
8.7 CreatiNg @ POSTEI ......coiiiie it 82
8.8 Converting to Adobe PDF - NeW t0 5.0! ......ooiiiiiiiiiiieeiee e 83
9. Working with Styles in Structure Mode........cccoveeeieceie e 84
S O o1 1)Y= TSSO 84
9.2 Changing Style Of SIIUCIUIES .........ueiiiiieiiee e 84
9.2.1 ApPIYING @ JOUINAI SEYIE ... .ceii it 85
9.2.2 Preparing for PUBIICALION.........couuiiiei et 86
9.3 Creating YOoUr OWN SEYIE .....coiiiiiiiie ittt 86
9.3.1 User-defined StYIE: SUGAI.......ccuuiiiiiiii et 87
9.3.2 User-defined Style: PhOSPRate..........co.uiiiiiiiii e 88
9.3.3 User-defined Style: BaSe........couuiiiiiiiiii e 88
9.3.4 User-defined Style: HIghlight.........c.iiiiii e 89
9.4 ApPIYING EXISHNG SIYIES ... e e 90
9.5 Setting a Default StYIE.........cooi i 91
10. Working with Styles in Draw MOAE ........ccooiriiieriineneeeee s 92
10.1 OBJECHVES ...ttt ettt ettt e bt e bt e e e be e e st e e e e abe e e eane e e enne e e enneas 92
10.2 Changing the Style Of an ODJECL.........cooiiiiiiiie e 92
10.3 SAVING 8 SEYIE ... e 93
10.4 Applying an EXIiStiNG StYIE ........oooiiiiiiee e 93
10.5 Setting @ Default Style..........ccuviiieeeeee e 93
10.6 MANAGING STYIES .....eeeiiieiie e e e e 94
11. Calculating MacroSCOPIC Properties ......ccooveereeieneeneeie e 95

ACD/ChemSketch User's Guide iii



Table of Contents

R @Y= g T SRR 95
11.2 Calculating MacroSCOPIC PrOPEITIES .........uviiiiiiiee et 95
2 R Y 1T o (U @0 4310 = o o PP 95
11.2.2 Automatic Display 0N STatuS Bar..........c.oeiiiiiiiiiiiii e e e 96
11.3 Algorithms for Calculating Macroscopic Properties ..........c.cccceerveerieeenieeesiieeenee 97
11.3.1 Molar VOIUME, MV ...ttt et e et e e e anns 97
11.3.2 Molar RefractiVity, MR ... e e 98
d0.3.3 PalaChOr, P s 98
I 2 3 1Y 1= o P 98
11.3.5 RETACHVE INUEX, NM.triiiiiiie ettt et e e et e et e et e an e anns 98
R B IS [ = Vot T =T 0 7T o Ao P 98
11.3.7 Dielectric Constant, € (PermittiVity) .........cccviiiiiiiiiiir e 99
11.3.8 POlarizZability .....eveee e 99
11.3.9 Monoisotopic, Nominal and AVErage MasSS .......cc.vvuiiiiiiiiiiiiieieie e eee e aae e aaae e 99
11.4 Correlation Statistics with Experimental Data.............ccocceeiiiiriiiieiiiee e 99
11.4.1 Distribution of Molar Refractivity Prediction Error ............cccoovviiiiiiiiiinieceen, 99
11.4.2 Distribution of Molar Volume PrediCtion EITOr ...........cooiuiiiiiiiiii e 100
11.4.3 Distribution of the Parachor PrediCtion ErrOr............coouuiiiiiiiiiiiiiee e 100
11.4.4 Distribution of the Refractive Index Prediction Error ............coooiiiiiiiiiiiiiiiiiiinees 101
11.4.5 Distribution of the Density PrediCtion ErrOr............oovviiiiiiiiiiiieie e 101
11.4.6 Distribution of the Surface Tension PrediCtion ErrOr............ccooiviiiiiiiiiiiiiiiiiceeins 102
11.4.7 Distribution of the Dielectric Constant (Permittivity) Estimation Error....................... 102
12. Special FUNCLION KEYS ..ottt 103
12.0 ODJECHIVES ....veiie ettt et sttt e e ettt e e e abe e e s sbbe e e e s ennbeeeeennsaeeeeans 103
D - 10 1 (0] 1 01T £ TP 103
Dt = 14 ] o =P 104
12.2.2 Mistakes in the Chemical LIiterature............oooiuuiiiiiii e 105
12.3 DICHIONAIY ..ttt etttk e ekt e e be e e bt e e e abe e e sase e e anbe e e enneeeenneeeanes 107
12.4 ACD/Name Freeware Add-on—New (0 5.00.......cooiiiiiei e 108
12.4.1 Limitations of ACD/NAME FrEEWAIE ........uien ittt eaes 109
IR TR 0 T Yo 1= 110
13.1 What @re “GOOMIES"? ..eviee e ettt e e e e st r e e e e e e s e e anareeeeeeas 110
13.2Where Can | GEt TREM?.........uiiiiiiie e 110
IR TR T 70T o =SSR 110
I @ Y o] LU= o o I 115

ACD/ChemSketch User's Guide iv



1. Introduction

1.1 What is ACD/ChemSketch

ACD/ChemSketch is a chemical drawing software package from Advanced Chemistry Development,
Inc. designed to be used alone or integrated with other applications. ChemSketch is used to draw
chemical structures, reactions and schematic diagrams. It can also be used to design chemistry-
related reports and presentations.

ACD/ChemSketch has the following major capabilities:
Structure Mode for drawing chemical structures and calculating their properties.
Draw Mode for text and graphics processing.
Molecular Properties calculations for automatic estimation of:

* formula weight;

*  percentage composition;
* molar refractivity;

* molar volume;

* parachor;

* index of refraction;

* surface tension;

* density;

* dielectric constant;

*  polarizability;

* monoisotopic, nominal and average mass.

ACD/ChemSketch can stand alone as a drawing package or act as the “front end” to other ACD
software such as the NMR Predictor engines.

1.2 Additional Modules

There are additional ACD software items which are accessible through the ChemSketch interface,
as single-click buttons. These items, which are increasing in number with each upgrade, are
available as additional options and should be considered as separate items. Please contact us or
consult our Web site for more details on pricing and availability.

ChemBasic—the special programming language that enables the user to customize ACD
software (can be downloaded from http://www.acdlabs.com). ChemBasic is available from
our Web site. Please see Chapter 13, “Goodies”, for some examples of how ChemBasic can
be used with ChemSketch.

ACD/I-Lab—the Internet-based service that allows you to get instant access to chemical
databases and property predictions programs. An account on the Interactive Lab can be set
up from http://www.acdlabs.com/ilab. As of Spring 2000, a 2-week demo period can be
arranged for the I-Lab. ChemSketch 4.0 and later can access the I-Lab automatically, if run
on a PC with Internet connection. Refer to Chapter 4 for more details.
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ACD/Tautomers—checks and generates the most reasonable tautomeric forms of organic
structures (included in both freeware and commercial versions of ChemSketch). Refer to
Section 12.2 for more details.

ACD/Dictionary—looks up the molecular structure for common drug names.
ACD/Dictionary contains over 85,000 systematic and non-systematic names of the most
frequently used chemical and biological agents. The entries cover more than 200 therapeutic
areas, and the inhibitors for more than 500 different enzymes are also available (included in
commercial version only). Refer to Section 12.3 for more details.

New! ACD/Name Freeware—generates a name according to IUPAC Recommendations on
Organic, Biochemical and Inorganic Nomenclature. This tool is distributed as a free add-on
to ChemSketch. Refer to Section 12.4 for more details.

The following buttons represent functionality that must be purchased in addition to
ACD/ChemSketch:

ACD/Boiling Point and Vaporization—calculates accurate boiling points at any pressure
from 0.001 mm Hg to 10 atm, in most cases to +10 degrees or better, for a structure as
drawn in the ChemSketch window. This option is described in a separate ACD/Boiling Point
& Vapor Pressure Calculator User's Guide.

ACD/Sigma—displays the Hammett-type or related parameters for different substituent
groups as drawn in the ChemSketch window. This option is described in a separate
ACD/Sigma User’s Guide.

ACD/Name to Structure—generates a molecular structure for almost any chemical name
typed in. ACD/Name to Structure treats most names of general organic compounds and
many natural products derivatives according to IUPAC Recommendations on Organic,
Biochemical and Inorganic Nomenclature. This option is described in a separate ACD/Name
to Structure User’s Guide.

1.3 What’s New in 5.0

If you are new to this software, we recommend that you work through the examples described in the
following chapters. If, however, you have purchased (or are thinking of purchasing) this software as
an upgrade, you are likely already familiar with the basic features of ChemSketch. In this section
we list only the newest features.

1.3.1 General ACD/Labs Functions

All ACD software programs run as 32-bit applications on PCs with Windows
95/98/NT/ME/2000 operating systems, except for ACD/I-Lab for Intranets, Batch for the SGI
and Batch for Sun Solaris products.

All ACD software programs running on PCs are controlled by ACD/Host which allows you to
set loading, timeout and auto-reload parameters.

All PC versions of ACD software (except for PhysChem Batch, LC Simulator and GC
Simulator) include a new feature that automatically detects the default file association for
certain file extensions that are special to ACD software (e.g. .sk2, .esp, .lud). As of release
5.0, most ACD windows now contain the File Associations... command (File menu).

All PC versions of ACD software have a new command listed under the Help menu: Bug
Report / Feature Request. If you have an Internet-enabled PC, selecting this command will
bring you automatically to the ACD web page for bug reports and new feature requests.

ACD/ChemSketch User's Guide 2
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A convenient new feature for all input/output dialogs in all windows of release 5.0 is that the
standard Select File dialog boxes can be resized (lower right-hand corner of dialog). As
well, file and folder manipulations such as new folder creation, clearing the desktop, and
display of file details can be done without once leaving the dialog box.

All ACD PC-based software can be updated through the Internet, using the Online Update
facility. Please see Section 1.9.3 below.

1.3.2 ChemSketch-specific Functions

Now you can write your ChemSketch files in PDF format, suitable for use with Adobe Acrobat
Reader and related software.

You can also export structures in Chemical Markup Language (CML) format.

Convert SMILES strings to structures, and convert structures to SMILES. (Stereochemical
designations excepted.)

The atomic mass can be calculated, not just for averaged mass, but also for the most
commonly occurring isotope.

The online Instructions for Authors has been expanded and updated with the latest
information from your favorite journals.

There are new templates, and some enhancements to existing templates.

A new module—ACD/Name Freeware—is now available as a button on the toolbar. Refer to
Section 12.4.

The 3D rotational convention has been made identical to that used by ACD/3D Viewer.

1.4 What was New in 4.5

—

Reaction Plus + and Reaction Arrows buttons are now available directly in the
Structure mode. You do not have to switch to the Draw mode for drawing these objects.

The new Reaction tab in the Preferences dialog box (Options menu) allows you to choose
among various options for Reaction Plus and Reaction Arrows.

Graphical objects (those created in the Draw mode) can now be selected and moved in the
Structure mode as well. This facilitates the drawing of complex reports. To enable this
feature, make sure that the Select Graphics check box is selected in the Structure tab of
the Preferences dialog box (Options menu).

Stereo configuration can be controlled when the Clean and Flip tools are applied. From the
Options menu select Preferences and then refer to the bottom part of the Structure tab.

New structure file formats can be imported: ChemDraw CDX (*.cdx) files and REACCS RXN
(*.rxn) files. The RXN format is also a newly supported Export format.

A new additional module can be purchased to be integrated into the ChemSketch window—
ACD/Name to Structure (refer to Section 1.2 for more details).

The ACD/I-Lab add-on allows you to access our prediction modules and various chemical
databases via Internet. Just sign up for an account on the Interactive Lab at
http://www.acdlabs.com/ilab. As of Spring 2001, a 2-week demo period can be arranged
for the I-Lab. The I-Lab can be accessed automatically, if run on a PC with Internet
connection. Refer to Chapter 4 for sample usage of the I-Lab via the ChemSketch interface.
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1.5 About this Guide

To start using ACD/ChemSketch in its full power you don’'t have to read a manual, it is so intuitive
and simple to use. That's why this guide doesn’t provide comprehensive descriptions of all the
options available in the program; rather, it just gets you started. After reviewing these exercises,
you will be able to use ACD/ChemSketch yourself, without any further assistance and with
maximum speed and efficiency.

You will be able to view nearly every section of this guide in animated form in the LotusCam®-
based movies, downloadable from our Web site. (These movies are also present on our demo CD
as well as the installation CD.)

b

This User’s Guide is provided in electronic form, readable with a commonly available word
processing program. If you cannot locate an index topic you need, please do a text string-
search in the word processing program for the relevant word or phrase, or related words.

The screen-shots shown throughout this guide have been taken with a relatively small window
size. The default display is a window that fills the screen. Click once on the Minimize button

(upper right-hand corner of window display) to get a smaller working area; click on the
Maximize button to return to full-screen display.

The screen-shots have been taken with the next-to-last version of the software. We have
made every effort to match what you will see in ACD/ChemSketch with what the guide
shows, but there may be slight discrepancies.

This Guide assumes you have basic familiarity with mouse and file manipulation in Microsoft
Windows.

Once you have used this Guide, we would like your feedback. How can
we improve the documentation for this product? We have a short
questionnaire we would like you to complete. All eligible respondents
will be entered in a draw for a prize of ACD/ChemFolder (or equivalent
discount toward the purchase of any ACD software). Please use MS
Word 6.0 or later to open the file “survey.doc” or use Adobe Acrobat

Win!!!

Your opinion  Reader to open “survey.pdf’ on the documentation CD you have

IS important received with this software, or visit the “Feedback” page at our Web

to us. site, http://www.acdlabs.com/feedback/guides.html. The winner of
the draw is announced at the end of each calendar year.

1.6 Useful Definitions

In this tutorial the following terms are used to describe various actions:

b

b
b
b

Point means move the mouse pointer L\} to an item.
Click means move the mouse pointer to an item, and press the left mouse button.
Right-click means move the mouse pointer to an item, and press the right mouse button.

Double-click means move the mouse pointer to an item, and quickly press the left mouse
button twice.

Drag means press and hold down the left mouse button while you move the mouse.

Note In Windows the default mouse button side is on the left. To change the default side
to the right, from the Windows Control Panel select Mouse and make the changes
you want. (This also permits you to change the speed and motion attributes of the
mouse.)
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1.7 Demo Versions

When the demo version is first loaded to run, you will see a message displayed that informs you
this is ACD Demonstration software. You may also see this message displayed from time to time
throughout the normal course of using the demo software.

Demo versions of ACD/Labs programs have some command restrictions such as Save, Copy,
Cut, Paste and Print features. If you try to carry out a restricted operation from a demo version, a
dialog box will appear which informs you that it is not permitted.

If you would like to know more about a specific restriction in the full version of the program, please
contact us. Nevertheless, most of the exercises and examples in this guide are designed so that
you can execute them with the demo version of this ACD/Labs program as well.

1.8 Freeware Version

From April 1999 onward, Advanced Chemistry Development has been making ChemSketch
available as freeware, through the “Free Stuff’ link at our Web site.

Important ACD/ChemSketch freeware should be installed to its own separate folder. This
folder can contain other ACD freeware concurrently available, such as
ACD/SpecViewer, ACD/CNMR Viewer, ACD/HNMR Viewer, etc. but should not
contain any purchased ACD software.

ACD/ChemSketch Freeware version 5.0 has several enhancements, compared to the previous
version. It contains most, but not all, of the functionality of the commercial version 5.0. The
following table summarizes the differences between free and commercial versions of
ChemSketch 5.0:

Option Freeware Commercial

ACD/Tautomers (o) (o]

ACD/Name Freeware (o) (o]

ACD/3D Viewer O (o)

ACD/I-Lab add-on O(mustbeinstalled O
separately’)

Instructions for Authors G(must be installed (0]
separately)

Export to Adobe PDF (o]

ACD/Dictionary (0]

Technical Support (0]

Note Although ACD/ChemSketch freeware does not entitle you to technical support, we
encourage you to visit the ChemSketch newsgroup at the address mentioned in the
next section where you can post your questions or share tips.

! We realize it would be more convenient to provide an all-in-one download package for certain users, but
many other users have difficulty downloading a single very large file. Thus, we provide it piecewise.
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1.9 For More Information...

1.9.1 Web Site

To see the latest in ACD software and services, please visit our Web site at
http://www.acdlabs.com

Our Web site is being accessed at the rate of tens of thousands of “hits” per day. There’s a reason
for this: much is offered through our Web site. As of Spring 2001, we offer free ChemSketch 4.5, a
free ISIS 3D Add-in, free ChemDraw extensions and a free 2-week demo key for “Interactive Lab”
sessions where you can run test calculations using Java applets without purchasing software.
There are Lotus Cam-based movies which show the operation of many of our software packages
(especially ChemSketch) available for download.

We are constantly updating the information on our Web site. The Web site will tell you at which
scientific conferences you can visit the ACD booth. You can browse the Frequently Asked
Questions page or drop in and “chat” on our newsgroup, which can also be reached via our web

page.
If you would like to stay informed of the latest developments in chemical software at ACD, please be
sure to sign up for e-mail broadcasts at our Web site page:
http://www.acdlabs.com/feedback/mailing.html
If you would like to partake of the ChemSketch newsgroup, please access:
news://news.acdlabs.com/acd.public.chemsketch

1.9.2 How to Contact Us

We are accessible through our Web site, phone, fax and regular mail, but by far the most popular
way to contact us is via electronic mail. Questions on pricing, sales, availability and general issues
should be directed to

info@acdlabs.com.

Technical and scientific support issues should be addressed to
support@acdlabs.com.

Please tell us the name of the software purchaser, the version number and release date of the
product you are contacting us about. (This information is available by selecting Help/About.) If
applicable, please tell us the name of the distributor from whom you purchased the software.

1.9.3 Online Updates—New to 5.0!

Version 5.0 of all PC-based ACD software contains the capability to have software updates delivered
online. You will need the registration numbers of the software and an Internet connection from the
same computer on which the software is installed. The updates are small fixes, for example,
bringing the actual version number of a program from 5.00 to 5.01. Please refer to the document,
"Online Updates," included with the rest of the product documentation in your Documents folder for
more information on this, or e-mail our technical support department.
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2. Basics of ACD/ChemSketch

2.1 Objectives

This chapter will familiarize you with

how to start the program;

how to set and change file associations;

how to set default directories;

basics of the ChemSketch interface, namely, the Structure and Draw modes; and
how to exit ChemSketch.

2.2 Starting ACD/ChemSketch

Once ACD/ChemsSketch has been installed on your computer, follow these basic steps to start it:

1. Start Microsoft Windows.

2. Double-click the ChemSketch icon.
—OR-
From the Start/Run menu in the Windows 95/98/2000 or NT taskbar, choose ACD/Labs and
then choose the ChemSketch icon.
—OR-
Double-click the program file “chemsk.exe” in the folder where you have installed all ACD
software. By default this is ACD50.
—OR-
If you have other ACD/Labs programs running, from the ACD/Labs menu choose ChemSketch.

3. You should see an opening splash screen. If this is the freeware version, you will see the
ACD/Labs Products screen. Click OK to close it. If you wish to suppress this dialog box for
the subsequent startups, choose Help > ACD/Labs Products... and clear the Show this
Screen at Startup check box.
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2.3 Setting File Associations—New to 5.0!

1. If this is the first time you have started the program, the File Association dialog box may
appear.

Files Associations [I:\VACDLABSAS. 0MCHEMSK.EXE]

Thiz program ig nok your default extenzsion handler for the below file lvpes.
whould vau like ta make it default far opening these files?

Available Formats

[WE_S ChemDraw [F.chm)
[CTREACCS Runfiles [*.mn]
[1151545ketch [*.zkc)

Azzociated with;  C:A\WINDOWSYHH.EXE

¥ &lwaps perform check when starting the prograr.

Select Al unse|e.:mn| o YEs @ Mo | 7 Help

2. This contains a selectable list of file extensions and file types—CS ChemDraw(*.CHM),
REACCS Rxnfiles (*.RXN), ISIS/Sketch (*.SKC) and possibly others—which you may want to
open automatically with ACD software from now on. If so, click the check boxes of the file
formats you want to add, and then click the Yes button.

3. If you do not want to have ChemSketch automatically open files with the listed extension, or are
not sure, leave the check boxes blank and click the No button.

4. Then you will see a Tip of the Day box, which you can close after reading.

2.3.1 Changing File Associations

If you have not selected all formats, the default file association can be viewed or changed at any
time by going to the File menu and selecting File Association. If you have selected all formats,
then you receive a message, “all supported file types are already associated with the current
application.” In this case, to change the file associations, you can do it through Windows
Explorer.

1. Open Windows Explorer, and select a file with the extension for which you want to create the
association.

2. Hold down the SHIFT key and right-click on the file. From the pop-up menu, select Open
With...

3. Set the application that should be used to open the file and select the Always use this
program... check box.

4. Click OK and close Windows Explorer.
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2.4 Changing Default Directories

If you are running a single-user (stand-alone) copy of ChemSketch, the default directory settings are
likely fine.

If you have a network copy, it is advisable to change the default directory settings in the ACD/Labs
software so that the default drive for saving work-in-progress is the user’s local hard drive, not the
remote server. After creating local access for either limited or unlimited numbers of seats, then at
each local installation:

1. In the ChemSketch window, from the Options menu, choose the Preferences command.

2. Click on the General tab. In the Default box at the bottom of the tab specify the directory that
will be opened every time you open the Import, Open, Save, Export dialog boxes in the
ChemSketch window:

Directaries

Private : |I::'xl'v1_|,l Docurments
Default: [E:5Tmp

Note Inthe Private box you can set the directory for recording the configuration of
ChemsSketch program (e.g., template.cfg and grstyles.stl files).

3. Click OK.

2.5 Structure and Draw Mode

When ACD/ChemSketch starts up, you will find many menu commands and toolbar buttons appear
dimmed (inactive). They will be made available as soon as you draw a structure.

In the ChemSketch window, there are two modes, Structure and Draw. You switch between them
using the buttons in the upper left-hand corner:

Structure | Drasw

In the Structure Mode you draw structures and reaction schemes while the Draw Mode presents
you with the tools for entering text and drawing various graphical objects.
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2.5.1 Structure Mode Screen

Below you can see the screen with the Structure Mode enabled. The names and positions of the
toolbars, to be used throughout the whole Guide, are introduced.

Fil= Edit Page: Tools ACD/Labs

Help

= (ST ]
Y] [l =l g-:i}l @lH'F | Ala| i T ChemBasic toolbarl
Ql@l@; D_,‘ V& structure toolbar -+ & |25 €='|<:ﬁ?>| )=

0

Structure | Dramw E|

it

LLL

_IE 3 10 13 20 23
ﬁ Cl| em . ] | ] | ] | ] | ] | ==
E Er L AI —

Ato

CO0OH
LRy

[

»il

hare. . I

Title bar shows the name of the program and the name of the currently open file. The default file
name is NONAMExx.SK2, where ‘xx’ is a counter.

Menu bar contains a series of words. Each word links to a list (‘menu’) of related commands for
working in the ChemSketch window in Structure mode.

General toolbar located right below the menu bar includes tools that are present in both Structure
and Draw modes and will help you with tasks relevant to both modes such as: saving, opening
files, undoing/redoing operations, copying and pasting, zooming in and out, as well as inserting
various templates.

ChemBasic toolbar located below the General toolbar is optional and contains Goodies or other
ChemBasics applications. For more details refer to Chapter 13.

Structure toolbar placed right above the workspace and only present in the Structure mode. This
contains tools for drawing and manipulating chemical structures.

Atomstoolbar displayed vertically to the left of the screen contains buttons representing atoms, as
well as tools for changing atom properties (charge, valence, numbering, etc.).

Reference toolbar placed to the right of the window contains the Table of Radicals and various
buttons representing ready-made radicals you take from the table. You can also access
ACD/Dictionary from this toolbar.

Workspace is the open area in the middle where structures are drawn. (Sample shown.)

Color Palette at the bottom of the workspace allows you to quickly color atoms and bonds in the
selected chemical structures (by clicking or right-clicking on the colors).

Status bar contains information that may be useful for the current moment: name of the SK2 file
you are working on, page number in the SK2 file, number of fragments in the workspace, molecular
formula of the selected structure, as well as one of the available chemical properties for the selected
structure. It also contains a button for automatic I-Lab access.
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2.5.2 Draw Mode Screen

Below you can see the screen with the Draw Mode enabled. The names and positions of the
toolbars, to be used throughout the whole guide, are introduced.

¥ ACD /ChemSketch
File Edit Pagez Toolz

E N hEEEE =
||||l|ﬂﬂ|@|@||l 'E|H'F

Object  Templates

___________________________________________________________

Reaction Coordinate

Reaction Mechanism
Diagram

|

| B
" F\Color Palette Mare.. |

a%% |LabLogin Modified <EI| Page 13M5 Iﬂbl

Title bar shows the name of the program and the name of the currently open file. The default file
name is NONAMEXxx.SK2, where ‘xx’ is a counter.

Status bar

Menu bar contains a series of words. Each word links to a list (‘menu’) of related commands for
working in the ChemSketch window in Draw mode.

General toolbar located right below the menu bar includes tools that are present in both Structure
and Draw modes and will help you with tasks general for both modes such as, saving, opening files,
undoing/redoing operations, copying and pasting, zooming in and out, as well as inserting various
templates.

ChemBasic toolbar located below the General toolbar is optional and contains Goodies or other
ChemBasics applications. For more details refer to Chapter 13.

Editing toolbar placed below the General toolbar and only present in the Draw mode incorporates
tools for editing and manipulating drawn graphical objects.

Drawing toolbar displayed vertically to the left of the screen contains buttons for drawing various
graphical objects and text.

Workspace is the open area in the middle where graphical objects are drawn and text is typed.

Color Palette at the bottom of the workspace allows you to quickly color selected objects (by
clicking or right-clicking on the colors).

Status bar contains information that may be useful for the current moment: name of the file you are
working on, status of the document and page number.
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2.6 Exiting ChemSketch

You can exit from the program in any of the following ways:

click in the upper right-hand corner of the title bar of any window;
-OR -

from the ACD/Labs menu choose the Close All command. This will attempt to close all ACD
programs that are currently open, one right after the next.

-OR -

select the Exit command from the File menu. This will close only the currently open ACD
program.

You will be prompted to save your work in the appropriate file formats, depending on the window that
you are exiting.
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3. Drawing Simple Structures

3.1 Objectives

This chapter considers the basics of structure drawing, which occurs only in Structure Mode. The
object of this chapter is to give you an overview of the chemical drawing features of ChemSketch. In
this chapter you will learn how to:

draw atoms, bonds (single, double, triple; wedge, coordination, undefined) and labels;
flip a drawn molecular structure;

select, rotate and resize drawn structures;

output the structure to a file, document or printer; and

clear the screen.

Drawing bonds and atoms is the basic activity in the ChemSketch workspace. Make sure that you
are in Structure Mode for all following actions:

Structure | Draw

3.2 Drawing Atoms, Bonds and Labels

3.2.1 Using the Draw Normal Tool

The Draw Normal tool is the default tool when the program is started. In this mode you can easily
draw normal or branched chains and replace the drawn atoms with other atoms from the Periodic
Table of Elements.

1. Make sure that the Draw Normal tool W is enabled on the Structure toolbar and that the
Carbon atom is selected on the Atoms toolbar.

2. Click in an empty space to draw CH,
3. Click on cH, to add a -CH; group, creating CHs-CH; with a standard bond length. Click twice more
H3
on the same Carbon to draw 3—cH3

HsC

4. Click the Set Bond Vertically button |[[#| on the Structure toolbar and click on any bond of the

structure to rotate it to this orientation: H3CYCH3
CHs;

5. Click the Draw Normal button W on the Structure toolbar.

. . H,C:
6. Click on the right-most Carbon atom to draw W/\CHE
CH,
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7. Repeat the above step to draw the following structures:

H3C\(\/CH3 H, Hy CH, H CHz
C\(\/\CH3
CH, , CHe , CHs and oy

3.2.2 Double and Triple Bonds

1. On the last structure drawn, click once on the last bond to place a double bond there:

H3CWC Ha

CH3

2. Click there again to place a triple bond:

HeC WCH

CHj

3. Click on the triple bond to make it a single bond again.

3.2.3 Deleting Atoms Individually
If you have added too many atoms, you can remove them one at a time.

1. Click the Delete button EI

2. Click on a few atoms in your practice molecules to practice deleting.

3.2.4 The Undo Command

Another important operation is how to “rescue” yourself from a change that, in retrospect, you wish
you had not made.

1. Click the Undo button [“&|. This will reset the ChemSketch screen to exactly what it was
before your last change.

Note As soon as the Undo button is clicked, the Redo button (beside it) also becomes
active.

2. Click the Undo button several more times until you return to the following structure:

HSWCHS

CH3

Note The Undo command can be repeated up to 50 times. When you begin to draw more
complex molecules or graphical objects, we recommend that you develop a habit of
saving your work to a file after making several changes.
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3.2.5 Changing the Atom
1. Click the Periodic Table button

=

K
;} on the Atoms toolbar to open the Periodic Table of

Elements:
Periodic Table of Elements |
H F Fluorine a He
 — Mass: 18.9984 Density: 1.51
Li | Be Yalence; 1 B ¢ N | O F Ne
Na | Mg Electron configuration: 2-7 Al sil P g %1 Ar

K| Ca|l S | Ti| V |[Cr Mn| Fe| Co Ni|Cu #n| Ga| Ge| As | Se | Br| Kr

Eb| 8r | ¥  Zr | Nb Mo Tc | Eu Eh| Pd| Ag Cd| In | Sn| 5 |Te| I |Xe

s Ba Hf | Ta| W |Re | Os| Ir | Pt |Au Hg Tl Ph Bi| Po| At | En

Fr Ra

La| Ce| Pr| Nd Pm| Sm| Eu | :d| Th | Iy |Heo| Er | Tm| ¥Yb | Lu

x Cancel ? Help

2. Click the Fluorine button Flin the Periodic Table of Elements. Note that the Fluorine
button now appears on the Atoms toolbar.

F CH3
3. Click on the left-most Carbon to replace it with a Fluorine atom: WW

CHs

Note When you select new elements from the Periodic Table of Elements, the
corresponding buttons are automatically added to the Atoms toolbar. To remove
these buttons from the Atoms toolbar, double-click on any of them or double-click on
the Atoms toolbar and choose Yes. This will remove all except the default atom
buttons.

3.2.6 Using the Draw Continuous Tool

When the Draw Continuous tool is active, bonds can only be drawn from the highlighted atom. To
highlight an atom, click on it. This mode is very convenient for “sprouting” new atoms from a
selected atom.

1. Click the Draw Continuous button —g on the Structure toolbar. Alternatively, you can press
the right mouse button to switch to this drawing mode.

2. Make sure that the Fluorine button is selected on the Atoms toolbar.
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3. Click on the right-most carbon in the drawn structure to select it. Click the second time to
sprout fluorine from the selected carbon. Click twice on the same carbon again to sprout the
second fluorine atom:

3.2.7 Using Mouse Drag

With either drawing tool, Draw Normal i or Draw Continuous -g , dragging the mouse from

one atom to another draws a single bond between them. If you drag to or from an empty space, a
new atom is inserted at the start or at the end of the drawn bond.

With either the Draw Normal or Draw Continuous tool active, point the mouse arrow to one of the
terminal carbons and drag to another terminal carbon to draw the following structure:

B

3.2.8 “Cleaning” the Structure

Click the Clean button @ on the Structure toolbar to standardize all the bond lengths and angles

in the drawn structure to obtain the following:

Note The Clean command not only standardizes all bond lengths and angles to make the
structure look nice — it makes the drawn structures closer to being chemically
correct. For acyclic fragments, for example, it places the bonds near the sp? carbons
at 120° angles and the bonds near the sp carbon at 180° (linear). If you draw
geometrical and stereoisomers, the "Clean" command standardizes their bond
lengths and angles while retaining all of their structural significance.

3.2.9 Using the Stereo, Coordinating and Undefined Bond Tools

You can draw a wide variety of bonds, besides the “ordinary” connection:

stereo bonds directed away from you ’{:y ;

stereo bonds directed toward you " .

coordination bonds | ™®-_|:

and undefined bonds 133? .

Select any of these tools and click on any bond in the drawn structure. Click repeatedly on a
stereo or coordination bond to change its direction.
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3.2.10 Editing Atom Labels

The Edit Atom Label tool |Eldc| allows you to substitute terminal atoms with shorthand

abbreviations.
1. Click the Edit Atom Label button on the Atoms toolbar and then on the right-most fluorine atom
in the drawn structure.

2. Inthe Edit Label dialog, type (CH2)3Ph and click Insert. Note that the label is inserted in the
desired position and the indexes are automatically subscripted:

E
=
(CH,)sPh

3. Select the Change Position tool ﬁ and click on the label to invert it:

F
F
(H2C)3

Tip If you click on the label with the Change Position tool active while holding down the
SHIFT key, the connection point of the label will be changed.

4. With the active Edit Atom Label tool click on the obtained shorthand abbreviation to open the
Edit Label dialog box again. Then click on the Expand button to obtain the following structure:

F@J@

Using the Draw Chains tool, you can easily draw short or long chains with a single click and
mouse drag.

3.2.11 Draw Chains Tool

1. Click the Draw Chains button on the Structure toolbar and point the mouse arrow to the

atom indicated by the arrow:
F
—>
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2. Press the mouse button and drag to the left side. As you move the mouse away from the
structure, a carbon chain is created. Note the carbon counter (C #) located beside the mouse
arrow changes with each carbon added or removed. Continue until the counter reaches C 8,
then release the mouse button to finish the chain:

HsC

3. With the active Draw Chains tool select the Fluorine button on the Atoms toolbar and
click on the left-most CH; group three times to sprout three fluorine atoms. Then click the
Clean button @ on the Structure toolbar to obtain the following structure:

F

3.3 Flipping Structures

You can rotate or flip the entire structure with a single button click. Try the first three operations on
the circled bond of the caffeine molecule:

HsC o
\
N CH3
O
N
P
ch/ N

Try the last two operations on the molecule, once it has been selected.

Button Function Result
@ Select this button and then click on the ] /°H3
bond to set it horizontally, rotating the N
rest of the structure correspondingly. HaC—N o
N\/N\CH3
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Button Function Result
ﬂ? Select this button and then click on the CH
bond to set it vertically, rotating the rest HaC /
of the structure correspondingly. N | >
PPN
o T N
CHg
‘:ﬁa Flips the structure around the clicked /°”3
bond. (N %
N\ / N—CHg3
N
/
HC
e Select the entire molecule (or fragment) H3°\ NS
first. This button flips selected structure N \ ﬁ
or fragment (or if nothing is selected, all 0=< ANy
drawn structures) from top to bottom. p CHa
H3C o)
‘:ﬁ:" Select the entire molecule (or fragment) R Vs

first. This button flips selected structure
or fragment (or if nothing is selected, all
drawn structures) from left to right.

Important Applying the Flip tool might change the stereo configuration. To control this,

from the Options menu select Preferences and switch to the Structure tab. At
the bottom of the panel there is the Keep Stereo Configuration on area:

k.eep Steren Configuration o

[ Clean ¥ Flips

It controls whether the program will remember the “true” 3D arrangement of the
molecule. We recommend that Flips be selected. In this case, the molecule

before is the same as the molecule a

changed:
Hs
I

Br Cl
In the “No” case, the molecules befor

fter the flip, although its representation has

CHg
Yes
—_—
Hem
Cl Br
e and after the flip are enantiomers:

Hs No "
|||H —_— H““
Cl Br

Br Cl
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3.4 Selecting, Rotating, and 3D Rotating

You can select atoms, bonds and fragments in two different ways, by using the second-row
buttons. Take a moment and try them out on the molecules you have sketched so far:

the Lasso Selector Q or

the Rectangle Selector |:L|

Once the fragment(s) has been selected, there are three ways you can move it:

Move a ,

Rotate/Resize @
3D Rotate (@],

or you can perform one or more other operations on it:

Delete EI ,

3D Optimization 31. or
2D Optimization (or Clean) @

3.5 Output

As soon as you have drawn one or more structures you may save them in a file or print them or
insert them into other applications such as MS Word, Excel, etc. You can also use the drawn
structure(s) to try out the I-Lab services (refer to Chapter 4).

3.5.1 Saving a ChemSketch (SK2) File
Let us save the document with the structures created in previous sections in the default proprietary
ACD format,? as a file which we will call chapter3.sk2.

1. From the File menu choose Save.

2. In the dialog box that appears, specify the name of the file and the directory where the file should
be placed. Click OK.

% The details for the SK2 file format are spelled out in the SK2 Format document available from
http://www.acdlabs.com/download/#misc.
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3.5.2 Saving a Structure into a MDL Molfile

A standard format shared by many programs is the molfile format, developed by MDL, Inc. Note
that it will not retain graphical images, text etc. It only retains the molecular structure.
1. Select the structure you want to save as a molfile.

2. From the File menu choose the Export... command. At the bottom of the dialog box that
appears make sure that MDL Molfiles (*.mol) is selected:

Save as lype: IMDL b alfiles [*.mal

MO Mol .mol]
IS1S/Sketch [*.zke)

REACCS Rxnfiles [F.ran)

CS ChemDiraw [*.chm]

CHL file [*.cmi)

Adobe Acrobat (¢ pdf]
YWindows Metafiles [*.vmf)
YWindows Bitmaps [*.bmp;* dib]
Paintbrugh [* pox)

TIFF Bitrnaps [ tif] il 5

3. Specify the name file and directory for the file and click OK.

Note ACD/ChemSketch of version 5.0 can export into following file formats:
ISIS/ Sketch (*.skc),
REACCS Rxnfiles (*.rxn),
CS ChemDraw CHM-file (*.chm),
CML file (*.cml) - New!,
Adobe Acrobat (*.pdf) - New!,
Windows Metafiles (*.wmf),
Windows Bitmap (*.bmp, *dib),
Paintbrush (*.pcx),
TIFF Bitmaps (*.tif),
GIF Bitmaps (*.qgif),
MDL MOL-File (*.mol).

3.5.3 Printing

1. Before starting to print you may wish to verify the page setup settings. From the File menu
choose Page Setup... to display the dialog box where you can specify the paper size,
orientation, margins for the page and if you wish set options for the poster (more details on the
poster creation can be found in Section 8.7):

Page Setup

Size & Orient. | Marginz | Foster |

Format - I.&d 210 = 297 mm j

widh: [2101 mm 3]
Heioht: 2363 mm 3

i+ Partrait
" Landscape

Bestare Fram Printer

Set Default | Hestoregefaultl

\/ aK I x Cancel | ? Help |

Whaole D ocument

Apply To:
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2. Click OK to save settings.

3. Click the Full Page button G_Q' to see how the page will look in a printout.

4. If necessary move the objects on the page to arrange them properly.

5. From the File menu choose Print or click = to display the Print dialog box where you can
specify the number of copies to be printed. Click OK to start printing.

3.5.4 Embedding the Structure in a Document

Sometimes you need to insert the structure into your report written in the applications other than
ChemSketch (e.g., Word document, Excel spreadsheet, etc.).

1. Select the required structure or several structures.

2. To copy the selection to the Clipboard, click the Copy button .
-OR-
From the Edit menu choose the Copy command.
-OR-
Press CTRL+C on your keyboard.

3. Switch to the application where you want the structure(s) to be inserted and paste using the
Paste function of that application.

Important When pasting structures copied from ChemSketch to other applications (e.qg.,
Microsoft Excel), the structure may be represented as a set of numbers and
figures (as a MDL molfile). To place a picture of the structure, use the Paste
Special feature in the application you are pasting to. Among the paste options
choose either the ACD ChemSketch 2.0 Object or Picture option. The former
inserts the structure as an OLE object thus allowing you to edit the inserted
structure via ChemSketch by double-clicking on the picture.

3.6 Clearing the Screen

To clear the screen, you can do one of the following:

P To open a new document, from the File menu choose the New command.

P Choose the New Page button [] from the upper left set of buttons to insert a new empty
page.

P From the Edit menu choose the Select All command and then choose the Delete
command.

b Click the Delete button EI on the General toolbar. Click on an empty space away from the

drawn structure to select all of the structures, then click on any structure to delete the entire
screen.
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4. Getting Started with ACD/I-Lab

4.1 Objectives

Now that you have learned how to draw molecules in ChemSketch, we want you to get a taste of
what you can do with them!

This chapter will give you the basics of how to work with I-Lab (short for “Interactive Lab”) via the
ChemSketch interface. It does not provide a thorough description of all the options and functions; it
just gets you started. You will learn:

what the ACD/I-Lab is and what you require to use this service;

how to set options in case you are connected to the Internet via the firewall or proxy;
how to access I-Lab as a guest;

what the demo key is and how to obtain it;

how to register at I-Lab;

how to activate your account;

how to log in; and

how to calculate a property.

We use the IUPAC Name Free service as an example calculation.

4.2 Overview

ACD/I-Lab is an Internet-based service that allows you to get instant access to the ACD chemical
databases and property predictions programs via the Internet. I-Lab includes both fee-based and
free services. I-Lab registration and membership are free.

In order to use ACD/I-Lab resources with ChemSketch, you should have:

A direct Internet connection (access to http://www.acdlabs.com and
http://www2.acdlabs.com addresses, at least) from the PC where you have ChemSketch
installed,

An e-mail address,
ChemSketch ver. 4.0 or later with the I-Lab Add-in installed.

If the I-Lab Add-in is already in place, when you start up ChemSketch, you will see the standard
ChemSketch interface with the additional I-Lab menu on the menu bar:

€«

P el |5

EAED!EhemSketch - [noname0.3k2]
File Edt Pages Tools Templates Ophions

Diacume

I Ctrietura | Mk Ay I |F—|I|':§IIEIE‘II ¢3|8|

Ch/Lab: Help
=l @l Fones
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and the additional I-Lab Login button (replaced by the I-Lab button as soon as you log in) on the
left part of the status bar:

@%® |Lsblogin |HNONAMEOD.SKZ | b

If you have purchased ACD/ChemSketch 5.0, the I-Lab Add-in will likely be present (it is set up to
be installed during regular installation of the software).

If you do not see the I-Lab menu, for example, if you have ChemSketch freeware, or turned off this
option during installation of your purchased copy, you can download the Add-in for free from
http://www.acdlabs.com/download/ilab_addon.html. Install the Add-in to the same directory
where ChemsSketch is installed.

4.3 Connection Options

If your computer has free access to the Internet, please skip this section.

If your computer is on a computer network protected by a firewall or proxy server, then there are
some extra settings required before you can use ChemSketch to access the I-Lab.

1. From the I-Lab menu shown above, choose Options...

ACD/I-Lab Dptions =]

Haost LRL:

=~

Host Mame of HT TP Prowy: Part;

[~ Login at startup [Site License or Guest access only)

v Show Welcome dialog

¥ Show finizhing subscriphions at login
¥ Show results an receiving
¥ &zk confirmation for calculabion request

[T Select active task in Task Manager automatically

\/ k. x Cancel | ? Help

2. Fillin the Host Name of HTTP Proxy: and Port: boxes for your network. This information can
be obtained from your network administrator.

If you get error messages with “Request failed (403) or Request failed (407)”, this means that you
cannot access |-Lab via your secured proxy server. The proxy server requires user authentication
(entering a login/password).

Unfortunately, the current I-Lab Add-in for ChemSketch does not have any features to handle this
authentication method. In this situation you will only be able to access I-Lab via a Web browser.
Most of the browsers provide the necessary features. We hope to have the proper proxy
authentication available in the next version of ChemSketch.
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4.4 Guest Access

The fastest way to have a look at how I-Lab works is to use the Guest Access. In this case, you
don't have to register. As a Guest User, you can view the list of available services but can only use
the IUPAC Name Free service.

1. Choose the Login command from the I-Lab menu
OR click the I-Lab Login button on the status bar (see above).
2. In the dialog box that appears, click the Guest Login button.

3. Wait for some time (depending on the speed of your Internet connection) until the Welcome
message appears.

4. Click OK to close the dialog box (or you may click the News button to view the Web page with
the latest news from I-Lab).

Now you can view the available services (click the I-Lab button on the status bar or choose the I-Lab
menu) and use the IUPAC Name Free service.

45 Perform Calculations

As soon as you are logged in (either as a registered user or as a guest), you may start
calculations. In the current section we are going to describe how to use our free service—IUPAC
Name Free.

First, you should draw a structure for which the name should be generated.

1. Make sure you are in Structure mode and, using the ChemSketch tools introduced in
Chapter 3, draw the structure of interest. For example,

— H\Nm

2. If there are several drawn structures in one page, select the one you want to name.

3. Make sure you are logged in. Check the left part of the status bar. It should contain the I-Lab
button and the “traffic lights” should appear dimmed:
Before Login: After Login:

®4e ILlabLogin | ese  |Lab |

Note The box showing the amount of money you have in your account (if displayed with
black) or the amount you owe (with yellow) is not displayed if you are connected by a
Site License or as a Guest User.
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4. Click the I-Lab button and in the menu panel that appears find Naming > IUPAC Name Free:

NMF v |

o 2

X : 3 Maming

: : 4 Phyz.-Chem. Properties  » 2 IUPALC Mame Free
| E 5 Environmental k

5. A dialog box appears, informing you that no additional parameters are needed. (For other
properties, this dialog box may contain other information or options.)

6. Click OK and the next dialog box prompts you to confirm your request and to inform you of the
fee (“free” in the present case).

ACD/1-Lab Add-on

Confirm your Request !

ACDIIPAC Name Freevh 0
Charge:
free

S © 1o

7. Click Yes. As soon as your request is processed, the dialog box with the results appears:

Result of ACD/AUPAC Hame Free v5.0 |

2-[2-{d-fluoropheny(}-1,3-benzoxazol5-yl]propanaic acid

lnzert i Erint | x Cancel | ? Help

Note Ifthe Show results on receiving check box is not selected in the ACD/I-Lab
Options dialog box (I-Lab menu > Options...), the results dialog box is not
displayed, but you can view the results in the Task Manager (I-Lab menu).
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8. To create the report on the generated name, choose the Insert button. The drawn structure, the
generated name, and the I-Lab calculation information are laid out on a separate page in the
ChemSketch window:

L& Service: ACDVIUPAC Nanwe FreevE0
Date:12/Fa1 2001 Time :16:56:20  Vrer:Guest

—
F_MJQYKDH i

- B varophend’r 1 3-benzoxazal-5-W]pmpanoic acid

1
ACDTUPAL Name Free v9.0 seric is provded by ACD, Inc. |f wou need to quete thisinformation, please :
indude the following: The maf of ACDIUPAC Mime Fee v3.0 wars oblained usng dre ACDLLab Ferdce”, !
1
1
1

:F-:-r more information about ACD/ TUPALC Mane Free v5.0 for Windows, please contact A0

{www.acdlabs.com). '_ILI
| 3

I Note To refer to an I-Lab calculation in an article, a phrase is suggested in the output page.
9. To return to the previous page of structures, use the arrow button on the status bar (bottom).

4

4.6 Demo Keys

If you like what you've seen during Guest access and IUPAC Name Free calculation, consider
moving on to the next step: a demo key.

Demo keys allow you to try out the I-Lab services for a limited period of time. During this demo
period, you will have access to all of the I-Lab services free of charge. After the demo period
expires, your I-Lab account will be charged on a per transaction basis.

Demo keys are for a two-week (14 days) period. A distributor or sales representative may request a
demo key on behalf of a client for longer periods of time. Please contact the I-Lab Administrator
directly.

Demo keys must be generated by the I-Lab Administrator. When a demo key request comes
in, it requires human intervention. It is not an automated process like the account activation key
generation.

Only one demo key is issued per account per year. Typically the demo keys are given to newly
opened accounts. The demo keys must be requested. They are not applied automatically.

Demo keys only have to be applied once! They do not have to be entered every time to gain
demo access. Once it has been successfully applied to the account, the user just has to login
normally.

If there are problems applying a demo key to an I-Lab account, the I-Lab administrator can manually
set up the demo period for the account.
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4.6.1 To Obtain the Demo Key

1. Make sure you are not logged in to I-Lab. If you are, from the I-Lab menu choose Log Out.

2. From the I-Lab menu choose the Request Demo Key... command. Your default mail client will
be activated with the standard request message. Read the message, add the required
information and send it.

Note If the mail client cannot be automatically started, you can send an e-mail message
manually to ilab@acdlabs.com with the subject something like “Send me a Demo
Key” and providing your name and phone number. Please note that, by requesting the
demo key, you acknowledge that I-Lab is a commercial service and after your demo
period expires, you agree to pay for the I-Lab services.
3. The message containing the Demo Access Key will be sent to you via e-mail after some time,
likely during the next working day. In that message you will also find the instructions on how to
activate the key.

4.7 Registering

To be able to work with the commercial services of I-Lab and to be able to use the Demo Key you
should first register at I-Lab and then set up your own account.

1. If you are logged in to I-Lab as a Guest, from the I-Lab menu choose Log Out.

2. From the I-Lab menu choose the Register at I-Lab command. The following dialog box
appears:

Registration at ACD/I-Lab |

By reqistering Account here wou will get access to ACD/-Lab
commercial and free chemical information resources, property
prediction programs and chemical databaszes.

For new uzerz and ACD desktop products buyers ACD provides
Limited Free Access to |-Lab by Demo Key. Contact [-Lab
Adminiztrator for details.

If your have Demo K.ey uze it |
Select thiz check box here and click OF.

[T 1 want to uze my Dermo Key

\/' k. x Cancel | ? Help

3. If you do not have the Demo Key available (refer to Section 4.6 for more details), clear the
I want to use my Demo Key check box and click OK.

Note If you want to use your Demo Key, select the corresponding check box. In this case
the registration procedure described below will be slightly different: some additional
dialog boxes asking you to provide the Demo Key will appear.

4. Read the license agreement that appears next and, if you agree with its terms, choose Agree.
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5. The next dialog box will ask you if you are already registered at the ACD Web site. If you are
going to use the commercial services, it's recommended to choose No... even if you are
registered at the site, since the details you provided for the Web site may not be enough. Click
OK.

Registration at ACD/l-Lab |

|f wour are not a registered |-Lab Uzer you should reqgister at
|-Lab to get access to|-Lab Resources.

|f wour are registered on ACD 'Web site pou may use your ACD
Web site reqiztration data when registenng on |-Lab. [n thiz
caze your e-mail will be your [-Lab Account Login.

Are you registered on ACD ‘Web site ¥

 “es, | am registered on ACD Web site
& Mo, | am not registered on ACD Web sibe

W 0K x Cancel

6. The ACD/I-Lab Account Registration Form appears where you should specify your details.
Items marked with the red dot are required information:

ACD/1-Lab Account Hegistration Form |

To finizh/update registration fill the form and press 0K

Title: Firgt Mare: * Last Mame:

o | |

* Login | * Password: I—

* E-mail address: I
Position: | Phare: I—
Company: | Fam: I—

* Countny: ILInknu:uwn j
Province: I * City: I—

* addiess: | EDDS,;;:} I—

* Referer: IEIther j

Fields marked by * are requined |

\/ ] x Cancel | ? Help

7. Specify your personal data and when you click OK, you are asked to re-enter your password
and are shown the information you have just entered. Check the details and if everything is
correct, click OK.
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8. An e-mail message will be sent automatically to the e-mail address you provided. The message
will have the subject “Your ACD/I-Lab activation key” and should contain the activation key, as
well as remind you of your login and password.

4.8 Activating Your I-Lab Account

Once you have registered and received the activation key you must activate your account.
1. From the I-Lab menu choose Activate Account... to display the following dialog box:

ACD/1-Lab Activation Account |

T o activate pour |-Lab Account enter your Login Mame and
Activation Eey received by e-mail.

Login Mame: I

Activation Few: |

4’ k. x Cancel | ? Help

2. Type the login and activation key you received in the e-mail message. Click OK to start
activation.

Tip You can copy and paste the activation key from your e-mail message directly into this
dialog by using CTRL+C and CTRL+V.

3. You should get a confirmation that the activation key was applied successfully. Your I-Lab
account is now ready to be used. This is the only time you need to use the activation key.

4.9 Logging In

As soon as you register and activate your account you can log in.
1. From the I-Lab menu choose the Login command or click the I-Lab Login button on the status
bar.
2. In the dialog box that appears type your login name and password.
Note In case you want to log in as a guest, simply click the corresponding button without
providing login and password.

3. Click OK. The confirmation dialog box will appear when you are successfully logged in to the I-
Lab.

Note If connection is not possible, an error message will appear in the dialog box. You
may have to try again later.

. Go to Section 4.5 and, if you like, try another IUPAC Name Free calculation.

SN

You are ready to select any one of the available calculations. From the I-Lab menu, choose the
service you would like. Remember that a “Confirm your request” dialog box will appear, in which
you can select No, if you decide not to proceed.
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5. Drawing More Complex Structures

5.1 Objectives

Now that you have studied the basics of structure drawing described in Chapter 3, and have seen
how the structure can be used as input for web-based calculations in Chapter 4, you may want to
draw more complex structures using advanced tools of ChemSketch.

In this chapter you will learn how to:
use the Table of Radicals for drawing typical chemical fragments;
quickly draw ring structures;
delete and replace atoms;
set double and triple bonds;
set an atom’s charge, draw cations and anions; and
change various atomic properties.

5.2 Using the Table of Radicals

The Table of Radicalsincludes predrawn structures of amino acids, their protecting groups, as
well as nucleotides and other frequently used radicals.

1. Clear the screen using the directions given in previous section.

2. Click on the Table of Radicals button g'j:'jg' on the References toolbar to display the radicals:

Table of Radicals
~Chains——— Sulfato — Amino Acids
g ntq|nts| ifr | | R O #a- | Biu- | Phe-|
i-Bu | s-Bu | 1B | i-am| N || Arg-| H-| Pro-|
 Cycles 0—5—0H MMﬂ
AlO|O|O] | 40 Lo | T
O QG| Gl O 0| L] T |
— C-Groups — Miscellaneous MMM

CH-CHy | 71 o= o |

NI, | NCO | DAc | SOH | PO,

G- | orm-| val- |

CF; | CCk |Clifrl;| CPh |

DN, | NCS | NHAC| SOH | OPOH,|

CHaPh| COPh | Cofpr|Coit

ND | OCN | OCHD | SO, OPO,H,

— Protecting Groups — |
BOC | CBZ | DAN |

CHD | COCHy | CONH, C0C1 |

OND | SCN | NHCHD SO501 | e |

ToS | TFA | ACA |

CO0H | CO0Me| CODEH| COOPh|

Ny | N [WHSOH 0S0:H S0,CF,

FMOC| THP | o-86H |

? Help
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3. Click the Cyclohexane button E:j in the Table of Radicals.

4. A Cyclohexane button is now located and currently selected on the References toolbar on the
right side of the screen.

5. Repeat these steps for the Cyclopentane button O

Note When you select new radicals from the Table of Radicals, the corresponding buttons
are automatically added to the References toolbar. To remove these buttons from
the References toolbar, double-click on any of them or double-click on the
References toolbar and choose Yes.

5.3 Using Ring Structures

1. Select the cyclopentane button G on the References toolbar on the right side

OR select it from the Table of Radicals.
2. Click on the screen to create a five-membered ring.

3. On the same toolbar, select the cyclohexane button Lf:] . Now point the mouse arrow to

highlight the indicated bond, Q‘ and click to create the following structure: %

4. Repeat these steps to create the following structure;

5. Click the Set Bond Vertically button H? then click on the indicated bond to

rotate the structure around this bond to obtain the following: %:Q

6. Click the Table of Radicals button |==-=| on the References toolbar.

7. Inthe Table of Radicals window, select the carboxyl group O:f’H by clicking the carboxyl
radical button COOH |

—>
8. Click on the atoms indicated in “to sprout carboxyl groups from them:
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5.4 Deleting Atoms and Fragments

H,

Delete the atoms indicated by arrows in -

CH,
You can do this in two ways: delete each atom individually (covered in Section 3.2.3) or delete
several atoms simultaneously.

5.4.1 Deleting Several Atoms Simultaneously
1. Click the Lasso On/Off button IE' on the Structure toolbar to enable the Lasso selection mode

Q. Note the Select/Move tool becomes active.

2. Drag to include all of the specified atoms in the closed Lasso line to select them:

Note The dotted path in this picture shows the suggested path enclosing the desired
groups, and it will not appear as such in your workspace. On the atoms within the
lassoed space are selected.

3. Click on the Delete button EI on the General toolbar.

4. Click on any one of the simultaneously highlighted atoms to delete all of them simultaneously.

Note You can select atoms, bonds and fragments in two different ways, by using either the
Lasso selector Q or the Rectangle selector IE' To deselect fragment(s), click

anywhere on an empty space.

5.5 Replacing Atoms

Replace the atoms indicated with arrows in J 7\

/Hic < N +CH3 HO NH  OH
—WCH; OH

1. Click the Nitrogen button on the left Atoms toolbar and then click on all the carbons
denoted by an open-head arrow on the above structure.

2. Click on the Oxygen button El on the Atoms toolbar and then click on three Carbons denoted
by a solid-head arrow.

Note You cannot replace atoms with the Draw Continuous tool (see Section 3.2.6).
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5.6 Setting Double and Triple Bonds

1. With any one of the Draw Normal i , Draw Continuous _( or Draw Chains v\yl tools
active, click on the bonds indicated in

H,
N H H,
H
)>l s I/N / : = b NH:
o \ to set double bonds: o | P
HO "KOH z \OH
HO I N
OH

OH

2. Using the Change Double Bond or Hydrogen Paosition button ﬁ the structure’s

appearance can be “fine-tuned”. Select this button and click on the indicated hydrogens and
double bonds. Note the movement of hydrogen around the nitrogen and oxygen, and the double
bond around the single bond:

5.7 Setting Charges and Defining Anions and Cations

In this section we will draw the following set of structures:

HLC HLC H3C\

NH;—CH N—CH, N——CH,

cation anion free radical
HLC HLC H,C H,C
to . \ \

NH—CH, NH—CH, Ns °N°
positive radical negative radical singlet biradical triplet biradical

ion ion

1. Choose the Carbon button on the Atoms toolbar and make sure that the Draw Normal

tool s is on. Click three times in one place to draw the following structure:
HsC,

N\

2. Choose the Nitrogen button and click on the middle carbon in the fragment to replace it
with a nitrogen:

CHs

H-C
CAA
NH—CHz
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3. Click the bottom right triangle of the Increment (+) Charge button | * 4 on the left Atoms
toolbar to expand it to the following group:

* Increment (+) Charge;

_ Decrement (-) Charge;

: Radical;

i Positive Radical lon;

= Negative Radical lon.

4. Click on the Decrement (-) Charge button | = | and then click on the NH group to make an
anion:
H3C
N—CHj,

5. Right-click to switch to the Increment (+) Charge tool (or choose | * | from the group of

buttons) and click twice to make a cation:
H3C

NH,—CHj

Note When you use the Charge buttons, [ + |or | = |, to change the charge of a

nonmetal, the corresponding number of hydrogen atoms is automatically added to it,
or removed from it, to preserve proper chemical valency. If you change the charge of
a metal, the charge is changed in increments or decrements in accordance with the
next chemically valid charge of the corresponding ion. (You can view common
valences used in the Periodic Table of the Elements.)

6. Choose the Radical button | * | from the group of buttons shown in step 3 above and click on
the NH, group to draw a free radical:

HLC

N

CHy

7. Right-click in an open part of the workspace to quickly switch to the Positive Radical lon tool

L L)
or choose the corresponding button and click to draw the positive radical ion:

HLC

NH™CH

8. Right-click in an open part of the workspace to switch to the Negative Radical lon tool | =*

and click to draw the negative radical ion:
H3C

NH—CH

9. Choose the Delete button E‘ on the top General toolbar and click the right CH; group to delete
it.
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10.From the group of buttons in step 3 choose the Radical tool| * | and click on the NH group

several times until the following singlet biradical is obtained:
H3C\
[\
11.Continue clicking with the radical tool until the triplet biradical is displayed:
H3C\

oNo

5.8 Changing Atom Properties

If you want to display the valency or the isotopic mass of the atom in a ChemSketch structure—or
even change the typeface or the size of the atom—you should use the Properties panel.

1. Click the Select/Move button |G|

2. Double-click on the atom whose displayed properties you want to change. This will make the
Properties dialog box appear. Switch to the Atom Properties tab:

|| j Savel Del I

Comman  Akam |Eh:-r'u:||

|Arial =i =]
Bls] | 7]
CH [Z Show

H}” alwlimM] | atomSymbal |

| Apply I | Set Default I

|lpdate From Restore Default

3. Clicking the buttons (IR ]3I 1[M] gisplays options for changing

C — atom symbol,

H — attendant hydrogens,

n — index of the attendant hydrogens,

g — charge,

V — valence,

| — isotopic mass,

N — numbering of atom in the overall molecule.

4. As you set the values, click Apply to have the change appear immediately on the selected
atom.
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6. Advanced Structures, SMILES Notation, and
Reaction Schemes

6.1 Objectives

This chapter is the next step to drawing even more sophisticated structures. Two kinds of
optimization are covered: optimizing for display purposes (2D) and optimizing according to a simple
force-field model (3D). If you are using ChemSketch for the first time, it is recommended that you
do the exercises described here only after completing the previous chapters.

In this chapter you will learn how to:

draw structures of cyclic Alkanes and Peptides using the 2D optimization (Clean Structure)
tool;

convert structures to SMILES format and vice versa;

use the 3D Optimization tool for drawing “spectacular” 3D structures of
Bicyclo[2.2.2]octane, triptycene, cubane and dodecahedrane;

draw reaction schemes.

6.2 2D Optimization

The Clean option can be considered to be a 2D-optimization of the drawn structure, i.e. redrawing
and resizing it to standardize all the bond lengths and angles. Using this option you can easily
draw a structure perfectly. Some examples:

6.2.1 Creating the Structure of Cyclic Alkanes

% é’ This section is based on the movie cycloalk.exe which can be downloaded from our Web
site or found in the Movies folder.

Using the following technique you can quickly draw cyclic alkanes perfectly. Here's how to draw
Cyclononane:

1. Switch to Structure mode | Structure | and delete all structures by pressing CTRL+A and then
DELETE.
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2. Choose the Draw Chains tool and drag in the workspace to draw a 9-member chain. Note
that the informative cursor shows the number of atoms in the chain.

H,t CHy

3. Right-click to quickly switch to the Draw Normal tool i and drag from one end atom to

another in order to connect them with a bond.
ol e e e e

4. Click on the Clean Structure button @ to obtain the following structure:

@ Try to draw C,- and Cg-rings using the above technique.

6.2.2 Creating the Structure of a Cyclic Peptide

% é’ This section is based on the movie pept.exe which can be downloaded from our Web site
or found in the Movies folder.

Let’'s draw the cyclic Tyr-Ala-Trp. Again we will find the Clean Structure button is useful.

CH
DQ?)*N 0
HN

HO @)YNH
0

1. Switch to Structure mode | Structure | and delete all structures by pressing CTRL+A and then
DELETE.

M
H

2. From the Template Window EE choose the [Aminu Acids tab.

3. From the set of amino acids, click Tyrosine and click in the workspace to copy the structure.

_I:I_I . . -
4. From the Table of Radicals|=---], choose sequentially Alanine Ala-] and Tryptophan

Trp-| and attach the corresponding radicals as indicated:

u] a u]
mDH /@/\‘)\DH /O/\‘)\DH
NH HH Ju] HH u}
HO {\ HO I HO I
—

Ho™ CHH, e Hy,C ™ NH

" 0

Note You will need to flip the template shadow before placing it in the workspace by
pressing the TAB key.
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5. Right-click to quickly switch to the Select/Move tool a and drag the NH, group to the OH
group as shown:

6. Click on the Clean Structure button @ to obtain the following structure:

Hio
o M., .0
HH
HO NH
0
N
H
@ Try to draw any other cyclic peptide, for instance Gramicidine S:

Phe «— Leu=— Qrn «— VYal

' !

Pro Pro

' !

Val — Orn— Leu — Phe

6.3 SMILES Notations - New to 5.0!

ACD/ChemSketch version 5.0 now can convert SMILES (Simplified Molecular Input Line Entry
Specification) strings to structures, and convert structures to SMILES. More details about this
format can be found on the Web site of the Daylight Chemical Information Systems, Inc. at the
following www address:

http://www.daylight.com/dayhtml/smiles/smiles-intro.html

6.3.1 Generating SMILES Notations

Now we will try to create a SMILES string for the cyclic peptide drawn in Section 6.2.2.

1. If you have several structures drawn in one page, select the one for which you want to generate
the SMILES string, in our case it is the cyclic peptide.
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2. From the Tools menu choose the Generate SMILES Notation command. The generated
string appears right below the structure:

HO.

C4(=0)C(Cclccc(ccl)O)NC(=0)C(NC(=0)C(Cc2cnc3c2cccc3)N4)C

3. You can now copy the text string by selecting it and pressing CTRL+C to copy it to the
Windows clipboard. Then paste it into any external text editor as a text using the menu
command or CTRL+V.

Note If you have several structures drawn in one page and you want to generate the
SMILES string for all of them, you do not have to select them all—just leave them all
unselected and choose the Generate SMILES Notation command. The SMILES
notation appears for all the drawn structures as one string where each notation is
separated by a point.

6.3.2 Generating Structures from SMILES Notations

Now we will try the opposite task—generation of the structure from the SMILES string. First we will
generate the structure from the notation created in the previous section.

1. Select the text string created in the previous section:
[ ]

:(34[=O]C[Cc1ccc[cc1 ]DjNC[=OjC.[NC[=O]|C[Cc?cncSQcccchNde .

u
2. From the Tools menu choose the Generate Structure from SMILES command. The
generated structure is placed below the text string. As you can see, it is the same structure
from which the SMILES notation was generated in the previous section:

C4(=0)C(Cclccc(ccl)O)NC(=0)C(NC(=0)C(Cc2cnc3c2ccecc3)N4)C

NH
HaC \

NH N

HO
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3. If you do not have the text string inserted into the workspace or it is not selected, selecting the
Generate Structure from SMILES command displays the following dialog box where you can
type the string manually:

Generate Structure from SMILES E

Source Text
|7| cloccecd|

\/ ()% x Cancel | ? Help

4. Click OK and the generated structure hangs as a template shadow on the cursor:

&

5. Click in the workspace to place the structure.

6.4 3D Optimization

This section explains how to create structures that have “realistic” angles and bond lengths. There
is no need to explain how difficult it is to draw such molecules proportionally. The 3D-Optimization
and 3D Rotation options will help you to quickly cope with this task. These options make it
possible to create complex structures in ACD/ChemSketch with ease.

The 3D optimization algorithm is a proprietary version of molecular mechanics with the force field
initially based on CHARMM parameterization®. The modifications involve some simplification and
were intended to increase the stability and speed of computation. Note that 3D-optimizer is NOT a
full-scale molecular mechanics engine. Its design aims to reliably reproduce reasonable
conformations from (possibly very unreasonable) 2D drawings, rather than to precisely optimize 3D
structures.

If 3D-optimizer produces the conformation different from what you have expected, do not be
surprised. It is the very essence of conformational analysis that molecules typically have many
conformations. The optimizer finds only one, and it may not be one you expect. For example, you
probably expect a cyclohexane fragment to be a chair, but the optimizer may generate twist-boat,
which is also one of its suitable conformations (indeed, in many structures this fragment exists in a
twisted form). In such a case, you may try to correct the conformation (e.g., by manually moving
the atoms into desired direction and 3D-optimizing the structure again).

You may wish to perform actual conformational analysis of your molecule using a special molecular
mechanics or quantum chemistry geometry optimization package. The ChemSketch 3D-optimized
structure will serve as input data.

Note Structures can only be modeled this way if they contain C (1V), H(l), F(l), CI(l), Br (I), |
(N, N (I, 1v), O (1IN, S (11, 1V, VI) atoms with standard valence state and bonding state.
Structures with charged atoms (except azide and nitro groups) cannot be optimized.

® B. R. Brooks, R. E. Bruccoleri, B. D. Olafson, D. J. States, S. Swaminathan, and M. Karplus.
CHARMM: A program for macromolecular energy, minimization, and dynamics calculations. J.
Comput. Chem. 4 187-217 (1983).
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6.4.1 Creating Structure of Bicyclo[2.2.2]octane

é’ é’ This section is based on the movie bicyc.exe which can be downloaded from our Web
site or found in the Movies folder.

Switch to the | Structure | mode and delete any previously drawn structures or move to a new
page.

1. From the Options menu, select Preferences and switch to the Structure tab.

2. Clear the Add Hydrogens check box and click OK.

3. From the Table of Radicals|=- | choose Cyclohexane | 1 |. Click in the workspace to

place a cyclohexane ring.

4. Click the Draw Normal tool v and draw the hydrocarbon bridge by dragging as shown in the

following scheme:
CH,

— — —

CH5

5. Click the 3D Optimization button alu to obtain a 3D model of the drawn structure.

Note If there is more than one structure in the workspace you should select the structure

you want to 3D-optimize using any of the selection tools (Select/Move a ,
Select/Move/Resize @ or 3D Rotation |# | tools).

6. Ifthe Switch to 3D Rotation mode check box in the Structure tab of the Preferences dialog
box (Options menu) is selected, you will be automatically switched to 3D Rotation mode after
the 3D Optimization is completed. If you are not, switch to the 3D-Rotation tool ﬁ . Place

the mouse cursor over any atom or bond in the structure and drag the mouse over the
workspace to rotate the structure until it is placed as shown:

Note From the Options menu, select Preferences and click on the Structure tab of the
dialog box. You can choose whether the background bond should be broken or not
by selecting or clearing the Enable check box in the Bonds Intersections section.

You can change the position of intersecting bonds by applying the Bring Bond to
Front (CTRL+F) or Send Bond to Back (CTRL+K) commands (Tools menu) to the
selected bond. You can also bring the background bond to the front by clicking on it

with the Change Position tool ﬁ active while holding down the SHIFT key.
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@ Try to draw the following structures on your own using the above technique

Bicyclo[2.2.1]heptane

- Bicyclo[4.2.1]nonane

6.4.2 Creating the Structure of Triptycene

é’ é’ This section is based on the movie triptyc.exe which can be downloaded from our Web
site or found in the Movies folder.

Switch to the | Structure | mode and delete any previously drawn structures or move to a new
page.
1. Draw the structure of bicyclo[2.2.2]octane as described above

, , Al , o
OR click the Template Window button EE on the Structure toolbar, then click the Bicyclics

tab [ Bicyclics , and then select the appropriate structure.

. =
. From the Table of Radicals [=--=| choose Benzene @ .

N

3. Position the cursor over the bond a and click to attach the benzene ring to this bond:

] b
a c Qﬁc

4. Repeat steps 2--3 for bonds b and c to obtain the following structure:

)
WA

5. If there is more than one structure in the workspace, select the structure you want to 3D-

optimize using any of the selection tools (Select/Move a , Select/Rotate/Resize @ or 3D

Rotation ﬁ tools).
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6. Click on the 3D Optimization button atu to obtain a 3D-model of the drawn structure:

7. If the Switch to 3D Rotation mode check box in the Structure tab of the Preferences dialog
box (Options menu) is selected, the program will automatically switch to 3D Rotation mode after

the 3D Optimization is completed, if it does not, select the 3D Rotation tool

@

Place the

mouse cursor over any atom or bond of the structure and drag the mouse over the workspace to

obtain the projection you want.

8. From the Tools menu choose Show Aromaticity to show the aromatic rings:

6.4.3 Creating the Structure of Cubane

%S\/] é’ This section is based on the movie Pr_cub.exe which can be downloaded from our Web

site or found in the Movies folder.

Switch to the | Structure | mode and delete any previously drawn structures or move to a new

page.

1. From the Table of Radicals :',E,:‘, choose Cyclobutane | [] | Click twice in the workspace

to place two 4-membered rings one under another.

2. Choose the Draw Normal tool v and connect the corners of cyclobutane molecules with

bonds by dragging from one atom to another as shown:

I B R I A A
NN NN NN

N

3. Click on the 3D Optimization button :L to obtain the 3D model of the drawn structure.

4. Select the 3D Rotation tool ﬁ if it is not already selected.
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5. Place the mouse cursor over any atom or bond of the structure and drag the mouse over the
workspace to obtain the projection you want:

Note From the Options menu, select Preferences and click on the Structure tab of the
dialog box. You can choose whether the background bond should be broken or not
by selecting or clearing the Enable check box in the Bonds Intersections section.

You can change the position of intersecting bonds by applying the Bring Bond to
Front (CTRL+F) or Send Bond to Back (CTRL+K) commands (Tools menu) to the
selected bond. You can also bring the background bond to the front by clicking on it

with the Change Position tool N active while holding down the SHIFT key.

@ Try to draw the following structures on your own using the above technique

@ Prismane

Hexacyclo[4.2.0.0°°.0*°.0*%.0"*|decane

6.4.4 Creating the Structure of Dodecahedrane ([5]Fullerene-C5)

é é’ This section is based on the movie fuller.exe which can be downloaded from our Web
site or found in the Movies folder.

Switch to the | Structure | mode and delete any previously drawn structures or move to a new
page.

1. From the Table of Radicals j?jj choose Cyclopentane @ . Click in the workspace to
place a cyclopentane ring.

2. Consequently position the mouse pointer over every bond of the ring and click to attach five other

T 0-88Q- %

3. Right-click to quickly switch to the Select/Move tool

ACD/ChemSketch User's Guide 45



Advanced Structures, SMILES Notation, and Reaction Schemes

4. Move by dragging atoms a, c, €, g, i to atoms b, d, f, h, j accordingly as shown in the following
scheme to merge them:

5. Select the Carbon button on the left Atoms toolbar and click directly on the points
indicated by arrows to add more atoms and bonds:

g e HziZ CH3
—
T ZHa

6. Connect the adjacent methyl groups with single bonds by dragging from one terminal atom to
another to obtain the following structure:

7. Click on the 3D Optimization button :L to obtain the 3D model of the drawn structure.

Tip If the optimization produces a “Moebius” structure instead of a fullerene-type structure

the optimization has converged to an unusual value. Use the Undo button to return to
your pre-optimized structure. Then, apply the Clean Structure tool or, using the
Select/Move tool, move some of the atoms slightly and optimize again.

8. Select the 3D Rotation tool ﬁ . Place the mouse cursor over any atom or bond in the

structure and drag the mouse over the workspace to obtain the projection you want.

D-0-&
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Note From the Options menu, select Preferences and click on the Structure tab of the
dialog box. You can choose whether the background bond should be broken or not
by selecting or clearing the Enable check box in the Bonds Intersections section.

You can change the position of intersecting bonds by applying the Bring Bond to
Front (CTRL+F) or Send Bond to Back (CTRL+K) commands (Tools menu) to the
selected bond. You can also bring the background bond to the front by clicking on it

with the Change Position tool ﬁ active while holding down the SHIFT key.

@ Try to draw the following structures using the technique described above

[4,6]Fullerene-C,, [5,6]Fullerene-C,,
! \)‘
Y

6.5 Drawing a Reaction Scheme

é’ é’ This section is based on the movie reaction.exe which can be downloaded from our Web
site or found in the Movies folder.

In this section we will draw the following reaction scheme:

O

1. From the Table of Radicals|=-—=| choose Benzene @ (if you have previously used this
template recently, it can found in the right Reference toolbar).

2. Press the TAB key to flip the template shadow and draw the following structure by clicking in the
workspace several times:

©+@@ - QU@ +

I Note To draw a fused-ring structure, place the cursor directly over a ring bond and click.

3. Press TAB to flip the shadow again and click beside the drawn structure to place a separate
ring. Right-click to hide the template shadow.

oo d
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4. Click the Draw Normal tool on the upper Structure toolbar and click on the bond of the ring to

make it triple:
@|
= [; ¢
v

5. Draw the structure of Triptycene as described in Section 6.3.2 and place it beside the other
drawn structures:

0 po

6. From the Structure toolbar choose the Reaction Plus tool |4 | and click between the first and
the second structures to place it:

S Rp ==

7. Click the Reaction Arrow tool [=*{ and click or drag to place it as well:

\
O

Note By clicking the bottom right triangle of the Reaction Arrow button you can choose
from a variety of arrows. Some arrows are treated as graphical objects, however, and
may not export properly.

8. To move the plus sign or the arrow, click the Select/Move tool a point to the object and
drag.
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7.1 Objectives

This chapter brings you yet another step closer to advanced drawing expertise once you have
mastered the powerful Template feature. You will learn:

some ways template usage can help you;

how to apply the Instant Template tool for drawing structures containing repetitive
fragments;

more ways of using the Table of Radicals;

how to use the Template Window for drawing DNA molecules and complex biomolecules;
how to create your own templates; and

what templates are available from our Web site.

7.2 Overview

ACD/ChemSketch includes the following 3 structure template tools:

Table of Radicals |4- - :

Instant Template @ ; and

100
Template Window EE

While the binding point of any template in the Table of Radicals s fixed (invariable), the Template
Window and the Instant Template tool allow you to specify any atom or bond to be the binding
point simply by clicking directly on it. However, no matter what the source of template is, the
principles of joining are the same. There are several ways of joining the template to a drawn
structure:
P By fusing the bonds of the structure and template: point the mouse pointer over the bond so
that the corresponding bonds of the structure and the template shadow are fused and then
click.

b By attaching the template to the structure: point the mouse pointer on the corresponding
atom on the structure so that the connecting bond appears and click

P By drawing a spiro connection between the template and the structure: point the mouse
pointer on the atom you want to be the binding point and click holding down the SHIFT key.

Note You can flip the template shadow before fixing it by pressing the TAB key.
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7.3 Table of Radicals

The Table of Radicals is a set of chemical radicals for structure drawing. Their names and in some
cases abbreviations are listed to help you quickly translate “chemistry shorthand” into a meaningful

molecule.

7.3.1 Creating the Structure of Fluorescamine

% é’ This section is based on the movie fluor.exe which can be downloaded from our Web site

or found in the Movies folder.

1. Switch to Structure mode

Structure

2. Click the Table of Radicals button

window. Click Cyclopentane

3. Click in the ChemSketch workspace to copy the ring.

———=1in the upper right-hand corner of the ChemSketch

Ol

4. Click on the indicated atom while holding down the SHIFT key to obtain the spiro-connection

with the second cyclopentane

Qf

ring:

5. From the Table of Radicals

- ~
|

Click+Shift

—_— >

choose Benzene

|

First click on the indicated bond

to fuse the benzene ring and then click on the indicated atom to connect the phenyl radical:

Click

N —

=,

A D
Click \ s
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6. Choose the Oxygen button El on the Atoms toolbar (note that the Draw Normal tool r is
automatically enabled). Click on the indicated atoms to replace them with oxygen atoms:

7. Right-click to quickly switch to the Draw Continuous tool -Q . Double-click on the indicated
atoms to attach the OH groups to them:

Double-click Double-click

8. Click on the indicated single bonds to replace them with double bonds:

7.4 Instant Template Tool

You might want to copy a molecular fragment that is not in the Table of Radicals. You can think of

the Instant Template tool @ as a “Paste” command. It is better than simple paste, however,
because you can specify the point of attachment.
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7.4.1 Creating the Structure of a Cyclic Oligomer

é’ é’ This section is based on the movie oligomer.exe which can be downloaded from our Web
site or found in the Movies folder.

1. Switch to Structure mode | Structure | and delete all structures by pressing CTRL+A and then
DELETE.

2. From the Table of Radicals :E_,:i choose Benzene @ . Point the cursor to the upper
middle part of the workspace and click to place a benzene ring.

3. From the Table of Radicals choose Ethynyl |C=CH|| and click on the atom indicated by the
arrow to attach it to the ring:

O\f m

4. Choose the Instant Template tool @ and click on the indicated atom to create an instant
template

CH ~—

5. Click on the atom indicated by the arrow to attach the template:

6. Click

o

CH CH
again and click on the atom to create the template of the whole fragment:
/Q\CH
| }
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7. Click on the atoms to attach the template as shown. To hide the template shadow right-click in

the workspace after you finish drawing:
|
+ - - l

\QX

8. Choose the Draw Normal tool i and click on the indicated atom to complete the ring:

BT
TPy

7.5 Template Window

The Template Window feature is the most sophisticated of the three template features in
ChemSketch because it allows you to organize and store structures or drawings that you might
want to copy later.

% é’ A brief tour of available ChemSketch Templates is given in the movie templ_st.exe which
can be downloaded from our Web site or found in the Movies folder.

7.5.1 Creating the Fragment of a DNA Molecule

é/] é’ This section is based on the movie dna_st.exe which can be downloaded from our Web
site or found in the Movies folder.

Switch to the | Structure | mode and delete any previously drawn structures.
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7.5.1.1 Drawing the Chain of Deoxyriboso-5-phosphate Fragments

. Open the Template Window EE . From the [DNNHNA Kit tab choose
2-Deoxyriboso-5-phosphate (chain form) by clicking on the indicated atom:

¥

HO"p~07] o P
OH
Click ™ oH
2-Deoxvriboso-5-phosphate

2. Click in the workspace to paste the chosen template.

. Position the mouse pointer over the indicated atom and while holding down the SHIFT key click
to attach the next 2-Deoxyriboso-5-phosphate fragment:

Click + Shift
HO
. H e H
HO™P~0™] - o gHo o
OH
_Q_
OH O~k OH OH
OH

. Choose the Select/Rotate/Resize tool @

. Select the indicated part of structure by dragging the selection rectangle around it. Drag the

action center onto the oxygen atom indicated by arrow. Then holding down the SHIFT key
drag the selected part of structure clockwise to rotate it by 90

HO HO ?

O7R7OT] o ¢ ORI _o ¢ o] _o M
OH - OH -
¢ ?
O=R~OH O=pP~OH

OH
OH OH
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7.5.1.2 Adding the Bases

1. Openthe Template Window EE . From the [DNNHNA Kit tab choose the

base you need by clicking on the atom that will be the attachment point. For example, choose
uracil, clicking on the N atom shown so that this will be used as the attachment point:

|°

| NH

MH %D

2. Position the mouse pointer over the atom indicated below and click while holding down the
SHIFT key:

OH OH
HO-P=0 HO-F =0
OH oH
U o L I
) ) )
Click+Shift =
: HH
HO—F=0 vy HO—F =0 I
i 0H & T

Tip You can flip the template shadow before fixing it by pressing the TAB key.

3. Repeat steps 1 and 2 to add bases to other nucleotides such as adenine:

HzMW
oH Click+5Shift oH =M
i ' M i
HO-P =0 'y Ho—p=0 4 M N
i OH 4 N
o o
o iy
—
HO g—n TH HO -F =0 fLNH
: N .;',_ N’J*u
e 1S,
OH OH
@ Now try to draw your own DNA or RNA fragment of any other length.
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7.6 Drawing Complex Biomolecules

Here are some examples for creating complex biomolecules using different ACD/ChemSketch tools.

7.6.1 Creating the Structure of b-Maltose

% é’ This section is based on the movie maltose.exe which can be downloaded from our Web
site or found in the Movies folder.

CHZOH CHZOH
H t.H H U.0H
oH' H aH! H
HO 0 H
OH H OH
. Structure .
1. Switch to the mode and delete any previously drawn structures.
=00
_ pog )

2. Inthe Template Window ”‘:' select the | Sugars: alfa-D-Pyr  tab, and confirm that

you are viewing the Haworth formulae page: | 104 Haworth Formulae j . If not, click on the

arrow to the right of the text box and choose accordingly.
3. Click once on a-D-Glucopyranose to select it and click in the workspace to copy it.

4. Repeat steps 1-3, but this time select the beta-D-pyranose tab [Sugﬂrs: beta-D-Pyr and
choose b-D-Glucopyranose

5. Click in the ChemSketch window to place it to the right of the first structure.

CHOH CHOH

H UH H U, 0H
oH! o o' H

HO OH HO H
H  OH H  OH

6. Choose the Carbon button . Click on the indicated atom in the a-D-Glucopyranose

structure to replace it with a CH; group and then drag from the CHj; group to the right while
holding down the SHIFT key to draw the bond at a perfect right angle:
CHZOH CH,OH CH,0H

H ':'\)II-I H OH H OH
ol w —* oH! o — Loy
HO oH H CH, —= H CH,
H OH H  OH ': H  OH

7. Repeat step 3 for the b-D-Glucopyranose structure to obtain the following structure:
CH,OH CH,OH CH,OH

H 0.aH H 0 oH H 0 oH
aH H — o H — o H
HO H | HaC H H,C H

H OH H OH H  0OH
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8. Choose the Oxygen button El and click on the indicated atom in the b-D-Glucopyranose
structure:
CHzOH

click | | M
oH!' K
H.C

1 H
H OH

9. Choose the Select/Move tool a . Click in the workspace adjacent to, but not touching, the b-

D-Glucopyranose structure to select it. Place the mouse cursor over any atom or bond of the
selected structure and drag it to the left until the corresponding OH and CH;groups overlap each
other:

CH.OH CH0H CHzOH

H O.oH
o o

H oH

H

10.If desired, hide single hydrogens in the selected structure by choosing the Remove Explicit
Hydrogens command from the Tools menu:

CHzOH CH;OH

L—aq L—aq
OH
OH 0H
H o
H H

Note Though the carbon atoms bonded to central oxygen are hidden, they are still present.
If the chemical meaning is important for your task (for example, in calculating the
formula weight) you can remove these atoms in the following way. With the

Select/Move tool Q active double-click on the hidden atom. When the

Properties panel appears; click on the )At"m Illtab, then on the Atom Symbol
button L=1 and from the Value drop-down list choose Empty Yl . Click

Apply.
@ Try to draw the following structure on your own using the technique as described
above:
CH:OH CH.OH

b-Cellobiose

ACD/ChemSketch User's Guide 57



Advanced Drawing: Templates

7.7 Defining a User Template

It is very easy to assign a ChemSketch file as a Template. As of Summer 1998, we are offering free
templates, beyond those included with the ChemSketch installation package, that can be
downloaded from our Web site.* This is a templates exchange page, so if you have a set of
structures or drawings that you think might be helpful to the ChemSketch community, consider
sharing it!

To designate a ChemSketch file as a template, we recommend that you:

1. Save the structures you have currently drawn as an SK2 file in the Templates folder
OR open the SK2 file of interest in ChemSketch.
2. From the Templates menu choose the Save User Template command.

3. Inthe Save User Template dialog box type in the name for your template, such as “Alkaloids”,
and browse to obtain the path name to your file, such as “C:\ACD45\Templates\alkaloids.sk2.”
Click OK.

Note You can enter any name for your document (e.g. for the document b_d_fur.sk2 the
following name—Sugars: beta-D-Furanose—would be more appropriate).

Once your document is saved as a user template, the name you typed in is automatically added to
the list of templates in the Template Window (accessible from the Templates menu).

Note You can create a user template from any document even if it is closed. From the
Templates menu, select Template Organizer. Click the New... button, find the
needed document and assign it a name.

7.7.1 The Template Window Organizer

The Template Window Organizer is a very convenient way for managing template files: both
those included with the software package, and those which you decide to create. It will just take
you a minute to save your ChemSketch document as a template. Note that the only difference
between the template file and a regular *.SK2 file is the fact that the template file is assigned as a
template in the Template Window Organizer. By saving files this way there are several advantages:

Your *.sk2 files scattered over different directories and disks will be gathered in one place
(the Template Window Organizer).

You can assign a name to the template that is more descriptive than what the real file name
is. This will better reflect the contents of the document and allow you to quickly find the
document you need.

You can quickly find the document by previewing its contents in the Preview Area of the
Template Window.

You can quickly open a selected document from the list just by clicking the Open
Document button in the Template Window Organizer.

Up to 15 templates can be accessed through the Template Window.

* Check first in the “Template” folder of the ACD/ChemSketch freeware for the desired template. If
you don't find it there, go to http://www.acdlabs.com/download/download_templates.html.
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You can perform the following tasks with the user template:

P Modify the template. From the Template List (Template Organizer) choose the needed
template and click Open Document button. Make changes as needed and save.

P Copy any part of your template to the workspace (Structure or Draw mode) without opening
the whole document. To do this, find your template in the Template List (Template
Window) and click on the item to place it into the workspace.

7.7.2 The Template.cfg File

The key to management of the templates in ACD/ChemSketch is the file template.cfg. This file
lets ChemSketch know that an .SK2 file is a template file rather than simply a user file. It can be
opened and read with any text editor, although you will likely never need to do so. The Template
Window accesses “template.cfg” to let it know what files to display as templates. If an .SK2 file is
not shown in the Template Window, it will be added to “template.cfg” when you open the SK2 as a
regular ChemSketch file and select the command to save as a user template.

If template.cfg is moved or lost, the Template Window will not display any templates. If the
template.cfg file is found (by Windows Explorer, for example, or the system “Find File” utility) it can
be restored to the default directory or the user’s private directory. If it cannot be found, it can be
retrieved by reinstalling ChemSketch or by adding each template as detailed above.

7.7.3 Available Templates

As of Fall 2000, this is the list of templates that are included together with both free and commercial
ChemSketch. You can find them in the Template folder after installation. If you do not see the
template you need listed in the Template Window, you will have to assign it. (Only 15 template
spaces are available at a time and we provide many more SK2 files.)

Contents

File Name

Comments

Sample

Alkaloids

alkaloid.sk2

11 pages, listed
alphabetically by common
name.

Amino Acids

aminacid.sk2

2 pages, listed as
molecules and C-radicals,
with names and 3-letter
abbreviations.

H3C

Anions - New!

anions.sk2

2 pages, inorganic and
organic anions with names
and molecular formulae.

d—
c|>' |o and o oc coo’

Aromatics aromatic.sk2 1 page, mainly 5- and 6-

membered fused rings with OOU

names.
Arrows arrows.sk2 2 pages of large, curved,

colored, complex arrows. ::>

and

Bicyclics bicycles.sk2 1 page containing

structures with 2 or more
cycles, most with names.
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Contents File Name | Comments Sample
Carbohydrates | sugars.sk2 3 pages of Haworth, stereo- /0 N\
Fisher, and stereo
projections, with names. H——OH HO
(See also ‘Sugars’ below.) H——O0H 111 OH
on and oH
Carbonyls carbonyl.sk2 1 page of structural \ Hs
fragments containing the Ha
C=0 moiety; no names.
Carotenes carotene.sk2 5 pages of conjugated
alkenes with names.
C-Groups c_groups.sk2 | 1 page of structural
fragments with formulae. | Hz
CH
HaC $
Chains chains.sk2 2 pages of saturated GHs CHs CHz CH3
(named) and unsaturated HaC | | | | CHs
(unnamed) chains. | |
CH3z CH3z CHs CH3
Chem Quiz chemquiz.sk2 | 2 pages of text and figures,

showing several sample
guestions drawn from other
templates.

Crown Ethers crowns.sk2 1 page of ether cycles, 2D [\

only, named. <:O O:>

Q O

DNA/RNA Kit nucleo.sk2 2 pages of named |‘|’ I o

structural components of H"_T O_Pl_"

DNA. See also the DNA OH OH

Builder of Goodies (Section

13.3). H o OH
Figures set.sk2 1 page of assorted items

like DNA strands, micelles

and curlicues.

and

Fullerenes fuller.sk2 1 page of saturated and

unsaturated fullerenes.
Lab Kit - kit.sk2 7 pages of common pieces
Enhanced! of lab equipment with

names.
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Contents File Name | Comments Sample

Labels labels.sk2 1 page of warning labels.

Lattice lattice.sk2 1 page of standard crystal —}
types, named. \\;{
g3
Lewis lewistr.sk2 1 page describing how to o (] o (-0
Structures draw Lewis diagrams and 1 | ® Cl * Mg?‘+° Cl N
page with the set of Lewis i i
diagrams.

Monocyclic cycloalk.sk2 1 page of carbon rings, 3-
Alkanes 20in size.

Monomer monomers.sk | 3 pages of building blocks CHs
Templates 2 of common polymers, o) O o
unnamed. CHy

N-Containing n_groups.sk2 | 1 page of named structural H3C
Groups fragments containing CHs
nitrogen. /—N
HsC
Newman newmans.sk2 | 2 pages of anti, gauche, L
Projections eclipsed and staggered
conformations. f
HH
N-Rings n_rings.sk2 3 pages of named mono-, ﬁ
bi- and tricyclic rings N/NH
containing nitrogen. H
O- and S-Rings | os_rings.sk2 1 page of named mono-, bi- o
and tricyclic rings ©i D
containing oxygen and s
sulfur.
Orbitals orbitals.sk2 2 pages of s, p, d, sigma
and pi large and small
orbitals.
Phosphorus phosphor.sk2 | 1 page of named structures <|3|
Compounds containing phosphorus. O0—pP—0
(I)_

Polycyclics polycycl.sk2 1 page of bridged,
saturated and/or fused

structures, with names.

Polygons polygons.sk2 | 1 page of geometric solids. @ @
and
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Contents File Name | Comments Sample
Polylines polyline.sk2 1 page of more geometric
solids.
Reaction reacsym.sk2 1 page of common DG#
Symbols symbols.
Rings rings.sk2 1 page of 5- and 6- 2 7 w
membered rings. and
SP Synthesis linkers.sk2 1 page of named resin Q
Resins fragments, all attached to @—NJJ\/oA@—\
solid phase. H cl
Stereo conform.sk2 1 page of drawings (not
Templates structures) to show stereo 'h..._,h‘ e
conformations.
Steroids steroid.sk2 3 pages of steroids, with
trivial names
Sugars: alpha- | a_d_fur.sk2 3 pages of 5-membered
D-Fur sugars, with Haworth,
stereo and Fisher
projections, with names.
Sugars: alpha- | a_d_pyr.sk2 4 pages of 6-membered H oH Ho OH
D-Pyr sugars, with Haworth, b Q o
) . HH oH H OH
stereo, chair and Fisher HO oH H H
projections, with names. OH H and HO H OoH
Sugars: beta- b_d_fur.sk2 3 pages of 5-membered H H o
D-Fur sugars, with Haworth, 5O o H ' OH
stereo and Fisher H oH LA
projections, with names. H H and HO  OH
Sugars: beta- b_d_pyr.sk2 4 pages of 6-membered H HO——CH,OH
D-Pyr sugars, with Haworth, H OOH H——OH
stereo, chair and Fisher 4 H H H=~OH
iacti ; H——OH
projections, with names. HO L
OH o
Terpenoids terpen.sk2 5 pages of common
terpenes, with names.
Tipped Rings tipped.sk2 1 page of rings shown in
perspective.
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Contents File Name | Comments Sample

Vitamins - New! | vitamins.sk2 3 page of vitamins from A to
U with names.

N Vitamin B3
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8. Creating Graphical Objects

8.1 Objectives

This chapter will familiarize you with the creation of graphical objects, so switch to the Draw mode
before proceeding with any exercise in this chapter.

You will learn how to use Draw mode tools for creating the following objects:
a diagram of the energy of reaction;
various types of orbitals;
vacuum distillation apparatus;
a two-chain DNA strand;
lipids and micelles; and
multipage layout posters.

You will also learn how to output PDF files, a task that can be done for graphical or chemical
objects.

8.2 Drawing the Energy of Reaction Diagram

% é’ This section is based on the movie diagram.exe which can be downloaded from our Web

site or found in the Movies folder.
|

Energy

r o

Reaction Coordinate

Switch to Draw mode and select the Polyline tool M
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8.2.1 Drawing a Curve

1. Drag horizontally to the right from the starting point of the curve to stretch the control line.

b

Release the mouse button.
Move the mouse up to draw the first segment of the curve.

Drag horizontally to the right to stretch the control lines. By changing the length of the control
lines you can modify the curve segment.

5. Release the mouse button.

6. Move the mouse down to draw the next segment.

7.
8.

@ drag
horizontally

release mouse button
]
House

move
mMouse
@refease mouse button I

@ drag
horizontally

Repeat the above steps to draw the next two segments.

Right-click to finish drawing the curve.

Tip When drawing with the polyline tool, it is helpful to remember a “click” will create an
endpoint, a cusp, or a sharp angle, and a “drag” will create a curve:

Drag

@ S e
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8.2.2 Modifying a Curve

The first time you draw with the Polyline tool you might have some trouble getting the curve to turn
out the way you want. For example, the first attempt might produce something like this:

1. If the curve is not already selected, click the Select/Move tool [:3 and then click on the curve.

2. Click the Edit Nodes tool '|‘-'€’ . This will show all the nodes of the polyline that can be modified:

3. Click on the third node, and you will see the node selected and the control lines appear:

i

4. Move the control lines, and select and modify other nodes until the curve looks the way you want
it.

Tip When using the Edit Node tool, you can manipulate nodes using the buttons on the
Node toolbar that appears. For example, you can select several nodes by clicking on
them with SHIFT and then align them by choosing the corresponding button on the
toolbar.
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8.2.3 Drawing the X and Y axes

Make sure that the Polyline tool

Select the Draw Arrow tool

"

==,

is switched on.

In the Arrow panel from the Arrow Type drop-down list

-“ choose the two way arrow II.

. Click at the endpoint of the Y axis.

. Move the mouse down vertically to draw the axis.

. Move the mouse horizontally to the right to draw the X axis.

1
2
3. Click to fix the point of the axes’ intersection.
4
5

. Click to fix the endpoint of the X axis.

mave
mause

S

] .
@ chek
House

6. Right-click to finish drawing the axes.

7. Add inscriptions using the Text

and Rotate 90°

&

Tip You can easily draw the axes at a right angle by previously choosing the Snap on Grid
and/or Show Grid command (Options menu).

tools.

@ Here’s a challenge. Use the Text tool to print a word in the workspace. Select it and
change its font size to, say, 36 points, and its color to yellow. Now use the Polyline tool
to write the word over top. (Hint: “write” the word as best as you can and then use the
Edit Nodes tool liberally.)
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8.3 Drawing Different Kinds of Orbitals

% é’ This section is based on the movie orbital.exe which can be downloaded from our Web
site or found in the Movies folder.

Switch to the | Draw [ mode.

8.3.1 Drawing a p-orbital

To draw this orbital do the following:

&

. Drag horizontally to the right from the starting point of the orbital to stretch the control line.

Select the Polygon tool

N -

Release the mouse button.

w

Move the mouse down to draw the body of the orbital.
Click to fix the orbital.

»

relaase
@ drag moLse
button

Frove .
mrouse

@ click

Note If the shape of the curve is not what you want, use the Edit Nodes tool ‘f“’f’ .

5. Right-click twice to finish drawing the orbital and to quickly switch to the Select/Move/Resize
tool [}, . Position the cursor over the selected orbital; while holding down the CTRL key drag it
down to make a copy of the drawn orbital.

6. Choose the Flip Top to Bottom button ‘E@ to flip the lower segment of the orbital. Align the
segments by moving them.

7. Point to the gray color button in the Color Palette (at the bottom of the workspace) and click
with the left mouse button to change the fill color of the orbital segment.

{0 00000,
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Tip To quickly center the orbital segments, select them and click the Center Horizontally

button %' .

8. Select both segments of the orbital and click the Group button . Now you can manipulate

the segments as a single object, e.g. rotate using the Select/Move/Rotate tool @ .

8.3.2 Drawing a d-orbital

To draw the orbital do the following:

Select the Polygon tool &j .
1. Drag horizontally to the right from the starting point of the orbital to stretch the control line.

2. Release the mouse button.
3. Move the mouse down to draw the body of the orbital.
4

. Drag horizontally to the right to stretch the control lines. Note that to make the two segments of
the orbital identical, make the lengths of the control lines equal.

o

Release the mouse button.

. Right-click to finish drawing the orbital and to switch to the Select/Move/Resize tool [:3 .

o

@ release
mouse
button

ok .
MoUse

chok right
oLEe
bultan

o release
44_' rRouEe
@ drag Futtan

Tip You can draw the symmetrical orbital easier by previously choosing the Snap on Grid
command (Options menu).

7. Select the orbital and holding down the CTRL key drag to make a copy of it.

8. Choose the Rotate 90° button ﬂ,f_]_ .to rotate the copy of the orbital.

9. Move the copy by dragging it.

10.Point to the gray color button in the Color Palette and click with the left mouse button to

change the color of the orbital:
H N m E N

AR e
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Tip To quickly center the orbitals, select them and click the Center Horizontally button

|

11.Select both orbitals and click the Group button . Now you can manipulate the orbitals as a

single object, e.g. rotate using the Select/Move/Rotate tool é:’} .

8.3.3 Drawing a pi-type orbital

To draw this orbital QZ ; do the following:

Select the Edit Nodes tool T‘ﬁ" .

Eal A

Drag the lowest node up.

Select the Ellipse tool O and drag in the workspace to draw an ellipse.

From the Objects menu choose the Convert to Polyline command.

SN

5. Right-click to switch to the Select/Move/Resize tool [f@ and select the orbital by clicking on
its contour and holding down the CTRL key drag to make a copy of it.

6. Choose the Flip Top to Bottom button

=

to flip the lower orbital.

7. Point to the gray color button in the Color Palette and click on the left mouse button to change

the color of the orbital

N Yy Y. Ve
N T

Tip To quickly center the orbitals, select them and click the Center Horizontally button

|

8. Select both orbitals and click the Group button . Now you can manipulate them as a single

object.
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8.4 Drawing Vacuum Distillation Apparatus

% é’ This section is based on the movie apparat.exe which can be downloaded from our Web
site or found in the Movies folder.

Switch to the Draw mode and set 50% zoom.

In the Template Window Eﬁ choose the Lab Kit tab from the Template List.

1.

Select the round-bottom flask by clicking on it. Click on the workspace to place the selected
template. Then right-click to hide the template shadow.

Open the Template Window. Select the three-way adapter (Vigreux distillation column with
connecting adapter). Connect it to flask by clicking and right-click to hide the template shadow.

. From the Template Window choose thermometer and connect it by clicking as shown. Hide the

template shadow.

From the Template Window choose the Liebig condenser and place it on the workspace near the
apparatus by clicking. Right-click to hide the template shadow and switch to the

Select/Move/Resize tool [}, .

Click on any selection handle (black squares surrounding the distillation column) to quickly

switch to the Select/Move/Rotate tool «.Qr . Rotate the selected object about 73° counter-

clockwise by dragging any selection handle. The informative cursor will show you the angle of
rotation (if the corresponding option has been selected in the General tab of the Preferences
dialog box (Options menu)).

6. Move the column by dragging to attach it to the apparatus.

7. From the Template Window select the vacuum-distilling adapter and attach it to the apparatus.

8. Complete the drawing by connecting the receiving flask (round-bottom flask).
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Drag+Shift
P
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8.4.1 Annotating a Diagram

ACD/ChemsSketch enables you to draw many elegant and detailed set-ups of your glassware
apparatus. The Lab Kit template has been recently updated to include burettes, beakers, hot
plates, bunsen burners etc. so that you will be able to draw an experiment from start to finish.

Let's say that you are preparing the diagram for an instruction manual in an undergraduate
laboratory. You might want to direct the attention of the students to certain aspects of the set up,
possibly even to remind them what the parts are named, or where they are kept in the lab:
a
Thermometer.

Sign out from
instructor.

Water Out

% West condenser
Vacuum adapter

Water In
Receiving flask.
Immerse in ice bath.

Vigreux column

200 ml
round-bottom flask.

Immerse in heat bath.

8.4.1.1 Adding Text Captions

1. First, let us set the font for the text to be used. From the Tools menu choose Font Panel and
Paragraph Panel. Specify the following settings and close the panel:

F"ala raph [7]2]
& Font [7]=] =l —

I J Jusztification ; EEEE
Arial il

Indentation SDaCiﬂgl
Size: IEI vI

Colar - Befare : ||:| pt g
BZUEF= [ atter: oot 2]

Tab Step : Wg
Arial Line Spacing : |Single vI
Al II:I mrm 5

Apply |lpdate Fram | Apply | | Idpdate From |
Save... Load... | Save... || Load... |
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2. Choose the Text tool on the left Drawing toolbar and click to the left of the thermometer. In
the text box that appears type Thermometer. Sign out from instructor. To narrow the text box,

drag its right border:
Thermometer.
Sign out from
b

inatructn:lrl

Tip If you have accidentally clicked outside the text box but did not finish with the text yet,
choose the Edit Text tool on the upper Editing toolbar. The selected text will be

placed into the text box. If the text has not been selected, simply click on the text with
this tool active.

3. Click outside of the text box to leave the Text mode and to fix the caption.

4. Repeat steps 2 and 3 to add other captions.
5. If necessary move the captions to arrange them around the apparatus:

Thermometer.
Sign out from
instructor.

Water Out

Vigreux column
West condenser

Vacuum adapter

Water In
Receiving flask.

200 ml Immerse in ice bath.

round-bottom flask.
Immerse in heat bath.

8.4.1.2 Inserting Callouts

Now we are going to include the captions into callouts.

1. On the left Drawing toolbar, click the right-bottom corner (i.e. the small white triangle) of the
callout button |% ] to expand it into more buttons. From the available styles, choose the
square callout type:

@E_mt@v

2. As you move around with the cursor, you will see the callout shadow appearing around any
object you are pointing to. Point to the text caption so the that callout shadow appears around it
and click to fix it:

Thermometar.

Sign out fram
instructor.

3. Subsequently point to other captions and click to fix the callouts. To leave the callout mode,
right-click in the workspace.
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8.4.1.3 Reshaping Callouts

Now we are going to modify the callouts so that their pointing ends are directed at the required
objects.

1. Select any of the drawn callouts by clicking on it and choose the Edit Nodes tool f"/?— on the
upper Editing toolbar. The nodes appear on the callout:

Thermaometer.
Sign o from
instructor.

2. Drag the lowest node to a new location so that the pointing end correctly points to the object
you want to say something about:

Thermometer.
Sign ok from
instructor.

Tip Dragging the corner nodes modifies the size of the callout.

w

Without leaving the Edit Nodes mode click on another callout and repeat step 2 as needed.

4. As soon as all the callouts are redirected as necessary, right-click in the workspace to leave the
Edit Nodes mode.

(631

. Using the Draw Arrow tool ||, add arrows to indicate the water inlets and outlets.

(o2}

. Select both arrows and double-click to display the Objects Panel. Set the pen color to red and
click Apply.

8.4.1.4 Grouping/Ungrouping Elements

To be able to manipulate this picture as a single object, select all its components by pressing
CTRL+A and click the Group button on the Editing toolbar. Now you can move and/or
resize the picture as a whole without the risk to loose or leave behind any of it elements.

If later you decide to edit any of the picture components, select the picture and release the Group

button .
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8.5 Drawing a Two-chain DNA Strand

é é’ This section is based on the movie dna_ch.exe which can be downloaded from our Web
site or found in the Movies folder.

Switch to the | D&% | mode and select the Polyline tool Ml

1. Drag vertically down from the starting point of the curve to stretch the control line.
Release the mouse button.
Move the mouse to the right to draw the curve.

p wn

Drag vertically down to stretch the control lines. By changing the length of the control lines you
can modify the form of the curve.

5. Release the mouse button and right-click twice to finish drawing the curve and to switch to the
Select/Move/Resize tool [}, .

move
i drag! RO U SE
M @ drag I

e

molise
Button

relegse
molEe
Button

6. Place the mouse pointer over the selected curve and, while holding down CTRL+SHIFT keys,
drag it down (holding down the CTRL key while dragging leaves behind an instant copy of the
object and holding down the SHIFT key forces the object to move strictly vertically or
horizontally).

7. Select both curves by dragging the selection rectangle around them or by clicking on each of the
curves while holding down the SHIFT key, then choose Connect Lines (in the Object menu) to
connect the right ends of the curves.

SERN
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8. Choose the Edit Nodes tool T‘é on the Editing toolbar (at the top of the workspace). Proceed
with the following to draw a segment:

. . L J . .
a) Click the Connect Vertices button |79 to connect the end nodes with a line.

b) Select the right two nodes by dragging the selection rectangle around them and click the
Convert to Line button .@. .

¢) Right-click to leave the Edit Nodes mode and to switch to the Select/Move/Resize tool [:g .

9. Make a copy of the obtained segment by dragging it with CTRL+SHIFT as described in step 6.
Click the Flip Left to Right button @ to flip the segment and then click the Send to Back

button %F:H to send the segment to the background.

S22

Tip It may take some time to correctly position the segments by manually moving them. To
align their position automatically, select both segments and apply the Center

Horizontally tool %‘ to the segments.

10.Select both segments by dragging or clicking while holding down the SHIFT key and make a
copy of them (CTRL+drag). Correct the position using the directions in the previous step:

Lo dwB 183
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11.Select the segments marked with bullets in the picture below by clicking on them while holding

down the SHIFT key. Double-click on any of them to open the Objects panel. In the | Fill §
tab specify the following settings:

Style - Shade ;

Color - white;

and click Apply:

[ L] [

[ [

= =
—

[ [

[ [

12.Select the other two segments (they are marked with crosses in the figure below) and specify
the following settings in the Objects panel:

Style - Shade [u] ;

Color - white;

Pattern -

Shade - ||35%
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13.Select the whole spiral by dragging the selection rectangle so that it includes all the spiral

segments and make a copy of it by dragging+CTRL. Click the Flip Left to Right @

Flip Top to Bottom button

=

and then

14.Select the segments marked with bullets in the picture below by clicking+SHIFT and click the

Send to Back button %&, .

ACD/ChemSketch

User's Guide

79



Creating Graphical Objects

8.6 Drawing Lipids and Micelles

é % This section is based on the movie lipid.exe which can be downloaded from our Web site
or found in the Movies folder.

8.6.1 Drawing the lipid

Make sure you are switched to the | Praw | mode.

1. Select the Ellipse tool O . Drag in the workspace holding down the SHIFT key to draw a
circle.

2. Click on the black color of the Color Palette to fill the circle.

3. Choose the Polyline tool | Click repeatedly in the workspace near the circle to draw the
carbonic tail and right-click to finish drawing.

click —=
«—click
click —»
“click
click —»
w—click
click —=

Tip To easily draw the symmetric zigzag line, you may previously choose the Snap on
Grid and/or Show Grid command (Options menu).
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4. Choose the Edit Nodes tool T‘é and smooth the zigzag line in the following way:

a) Select all the nodes of the drawn polyline by dragging the selection rectangle around it. Note

that selected nodes become black.

b) Click on the Convert to Curve button

¢) Right-click to switch to the Select/Move/Resize tool [& .

15

1
o
! 1
! 1
! 1
! 1
! 1
! 1
-

1
1
A
! 1
! 1
! 1
! 1
! 1
1

and then the Smooth button

Smooth |,

5. Position the mouse pointer over the curve and drag it holding down the CTRL key to leave the

copy of the curve behind.

6. Arrange the tails as shown by dragging them.

Tip If you select all the elements of the phospholipid and click the Group button

will be able to manipulate them as a single object, e.g. rotate it using the

Select/Move/Rotate tool ||

=, you

@ Try drawing the micelle picture using the copying feature (CTRL + drag), Group, Rotate 90
°, Select/Move/Rotate as well as the aligning and flipping tools :

R 7Y

S
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8.7 Creating a Poster

Using ChemSketch you can quickly draw a poster and print it on paper of any format.
ACD/ChemSketch will automatically separate the poster into pages; the only thing you have to do
(besides design them) is attach them.

é’ é’ This section is based on the movie poster.exe which can be downloaded from our Web
site or found in the Movies folder.

1. From the File menu choose the Page Setup command.

2. Inthe Size & Orient tab set the paper format and choose the Landscape option.

3. Select the Poster tab. Set the number of standard pages you want your poster to consist of by
clicking on the spin buttons. Note that you can see the automatically calculated size of the
poster in the Virtual page size area:

Page Setup |

Size & Orient, | Margine  Poster |

— wWidth Calculation Height Calculation —
2005mm [T 3] 296.92mm [ _‘E‘i

— “irtual Page Size

Width: 210.05 mm
Height : 870.45 mm

Apply Ta: ["Whale Document j Set Default | Restare Default

4’ k. x Cancel | ? Help

4. Inthe Margin tabs set the page margins and click OK.
5. Draw your poster using the tools in the Structure and Draw modes. Use the Full Page button

[ .
iJ|[ to see the general layout as you prepare it.

Note You can use the Paste and Paste Special commands from the Edit menu to insert
objects (text, pictures and etc.) created in other Windows applications. You can also
edit these objects using OLE.

6. Inthe Preferences dialog box (Options menu) in the General tab, select the Printable Area

check box in the Borders section, if you want to see how your poster will be divided into
individual pages while being printed.

7. Choose the Printer Setup command from the File menu.

8. Inthe Select Printer dialog box choose the Set Up button and in the Font tab select the Print
TrueType as Graphics option. Note that this step may be different for each printer. Click OK.

9. Choose the Print command from the File menu or click the Print button |&2| on the General
toolbar to print your poster and attach the pages.
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8.8 Converting to Adobe PDF - New to 5.0!

ACD/ChemSketch now includes a tool for converting sk2 files to Adobe PDF format. As soon as
you have drawn some graphical objects as described in this chapter, you may try to convert your
document into the Adobe PDF file.

Note To be able to export to PDF from ChemSketch you do not have to have the Adobe
Acrobat or Acrobat Reader installed on your computer, though to view PDF files you
should have one. You can find the free version of the Adobe Acrobat Reader in the
ACD/Labs installation folder.

1. Make sure that the objects and structures are arranged on the screen in the way you want to
see them in the PDF file.

Tip Use the Full Page button to view the whole page.

2. Click the Export to PDF button E button. The program will prompt you for the location and
name of the *.pdf file.

3. Type the name, e.g., Chapter8.pdf and click OK.

4. As soon as the conversion is finished, find the newly created file and open it with Adobe Acrobat
Reader to view the results.

Note Some objects inserted via the OLE server (Edit menu > Insert Object... command)
may not be converted into PDF. In this case, the message box appears informing
you of this.
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9. Working with Styles in Structure Mode

9.1 Objectives

If you often display your structure with a particular set of attributes, such as size of font, style of
font, thickness of bond line, etc., you can make ChemSketch remember these settings by saving
them altogether as a “Style.” This is especially helpful if you want to display molecules one way
when working with them, but make them conform to a particular journal style when submitting a
paper for publication.

In this chapter you will learn how to:
change the style of structures;
save your style;
apply an existing style; and
set a default style.

9.2 Changing Style of Structures

A style is collection of attributes for display (atom and bond for structures; pen, arrow, fill, font,
paragraph for objects and text) to which you can assign a name and save.

Using the technique described in Chapter 7 draw the
following structure representing the fragment of a
DNA molecule. Save it as dnafrag.sk2

Tip This structure can be drawn with the help HO_TZO

of the Template Window > DNA/RNA o N
Kit tab. Use the 2-deoxyriboso-5- o
phosphate, uracil and guanine
components. When attaching a template, o
use the SHIFT + click to attach it without

. .. (o] N
creating an additional bond. For more | / NH
details on how to use the Template HO—P=—0 < |
Window refer to Section 7.5 (l) N
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9.2.1 Applying aJournal Style

Let's say that you have written a scientific article and, to accompany it, you want to submit this

drawing of the molecule to the Journal of Organic Chemistry.

1.
2.

4. Click the Apply button and you will see the display of the molecule changes to reflect that
journal’s style. Click beside the molecule to unselect it, so you can see it more clearly:

5. From the File menu, select Save As and write your structure to file as dnafrag2.sk2

Select the molecule using the Select/Move tool

@l

& Properties

Click on the small arrow beside the Style box and a drop-down menu appears.
Select JOC Style (1996) from the list:

JIOC Style (1996

SYMLETT Style [1995)

RSC Style [1935)

JMolModeling Style [1935]

Mormal

Bull Soc Chim Style 1 EIEM]
AUTOSAVE

j Sa'-.fel Del |

h Charge

-

b Ireealid Akom

1T &tom Symboal Size | 10

0

(PH ElNH

. Click the Apply button and the molecule should appear as before.

Move your cursor over one of the selection markers so that they turn from small outlined squares
to solid black squares. Double-click and the Properties dialog box appears.

Select the whole molecule again, and from the Style menu in the Properties dialog box, select
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Working with Styles in Structure Mode

9.2.2 Preparing for Publication

In addition to making your structural drawing conform to the guidelines of a particular journal, there
are many other matters to deal with during manuscript preparation. For this reason, Advanced
Chemistry Development has included Instructions for Authors, a hyperlinked list of guidelines for
over 80 journals.

1. For example, from the Help menu, select Instructions for Authors.

n

Find the Journal of Organic Chemistry in the list.
Click on the link to the Adobe PDF file to display the corresponding file.

Use the Contents button to return to the list of other journals so you can view their guidelines,
too.

> w

Note Not all journals have explicit instructions for structural drawings, and so they do not
appear as a definite style listed in the Structure Properties dialog box.

9.3 Creating Your Own Style

Let's say that you want to make a presentation in which you want to colorfully distinguish between
the sugar, phosphate, and amino acid groups of the portion of DNA you are describing.

1. Open the file dnafrag.sk2 (or draw the DNA fragment shown above in Section 9.2) and confirm
that you are in Structure mode.

2. Switch to the Lasso On tool Q and choose the Select/Move tool | @/

3. Select the sugar components by dragging around them (hold down the SHIFT key when
selecting separate components):
ju] ju]

OH
HH

Hc.—l:l-::D- | L\
i N g
=
o
T H | o
HO— P =0 (i/ | |
CL N W s
i :
CH oo

ACD/ChemSketch User's Guide 86



Working with Styles in Structure Mode

4. Move the cursor over any part of the selected fragment so that the selection squares become
black. Double-click to display the Properties panel:

& Properties [7]2]
|| j Savel Del |

Common |.-'1'-.t|:|m | Bond |

Show Carbons
[ Al ¥ Hide Zero Charge
[ Teminal [ Cross Out lrvalid Atarm

Size Calculation

Atom Syprboal Sizel 7 vI

v ALk
I Auto Bond LengthIU_E; cm g

BAtom Style Bond Style

Arial =] Josp =]
[

| Apply | | Set Default |

Ilpdate From Festore Default

9.3.1 User-defined Style: Sugar

1. Inthe Atom Style and Bond Style sections click on the color area and set another color for the
selected fragments, for example, red. Set the bond width to a different value, for example, to 1.9

pt.
Atom Style Bond Style

Arial = [1apt =]

[ —

Note Units of measurement used in most of the panels within ChemSketch correspond to
those set in the Preferences dialog box (Options menu). You may set values for
width, length, etc. in points/inches/millimeters/centimeters. Type the values and add
the unit you want (pt/in/mm/cm), e.g. 5 pt. The values will be recalculated in the
corresponding units of measurement.

2. Click Apply. As you can see the selected segments are colored with red now:
(0]

j ) g
HO_T:O </ ﬁl:)w\w

OH

2
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3. To save this style for future use, in the Style list box of the Properties dialog box, type Sugar

and click Save:
B Properties [ [2]
ISugar j ave| Del

Carnmot |.-'1‘-.t|:-m | Bond |

4. You will be prompted whether you want to save this user-defined style. Click Yes.

9.3.2 User-defined Style: Phosphate

1. In a similar way, select the phosphate part of the molecule, and define a thick bond width and
blue color for the bonds and atom fonts.

2. Save this style as Phosphate and then click Apply to carry it out on the molecule:

o
H
T H
HO=—p===0 | /K
I o
o}
o.

OH

9.3.3 User-defined Style: Base

1. For the bases, set the color of atom symbols to dark green and for bonds—to neon green.
2. Save this style as Base and then click Apply to carry it out on the molecule:

H
NH

HO——pe==0

OH
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9.3.4 User-defined Style: Highlight

Perhaps, during the course of your presentation you want to draw the attention of the audience to
the oxygen atoms. We will create a fourth style, Highlight, for this.

1. Use SHIFT+ click to select the oxygen atoms indicated below with the arrows:

[}
* H
‘r HH
Hu—i—n
H ]
0
Ed
Ju
- f H HH
Hu—rlu
H HHz
L4
OH
-

2. Double-click on any of the selected atoms and in the Properties panel, and switch to the Atom
tab.

3. To change the color and size of both atom symbol (oxygen in this case) and hydrogen,
SHIFT+click the corresponding buttons in the row below the preview area:

BIII I _~_le
ClHn
[ ]
|C|?|”|Q|V|I|N|| Combination |
|_H_I,I|:Ir|:|gen|_ [

Note You may also change other atom attributes (hydrogen index, charge, valence,
isotope, numbering) by clicking the corresponding buttons.

4. Change the color, atom size and other attributes, for example, to the following settings:
Commaon ~ Atom | Bond I

IEumi-:: Sans M5 ;I 8 j

B[] | ]

OH,

ICIH Hl':l-l"--’lllNH Carnbinatiar |

Note In a similar manner you may change the bond attributes.
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5. Click Apply to obtain the following structure:

(l)H
Ho—i—o
o]
@)

OH
6. Save the style as Highlight.

9.4 Applying Existing Styles

To practice applying the styles you have just created, open dnafrag2.sk2

1. Use the Lasso tool to select the five-membered sugars as shown in Section 9.3.
2. Double-click on those substructure fragments
OR choose the Structure Properties command from the Tools menu.

3. Inthe Properties panel that appears, from the drop-down list of styles (the area at the top of the
panel) choose Sugar:

& Properties BB
Sug: j Sa'-.fel Diel |
M armal -
Bull Soc Chim Style [1934)

ALITOSAVE —
Highlight
hl I h Charge
Baze b |revalid Atom
Phozphate =
Chainz &7

“t~m Sumbol Size | R -1

4. Click Apply. The chosen style will be applied to the selected structure or fragment.
5. Choose the phosphate groups. Choose Phosphate from the Style list. Click Apply.
6. Similarly, select the two bases in the DNA fragment and choose Apply for the Base style.
Tip The information about a user-defined style is stored on your local hard drive in the
Windows or WInNT directory, in a file called USERSTL.SK. If you want to share your

Style file with friends and colleagues, ask them to place a copy of your USERSTL.SK in
their Windows (or WIinNT) directory.
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9.5 Setting a Default Style

1. In the Properties panel from the list of styles choose the required style.

2. Click Set Default and the selected style becomes the default and any structure drawn from this
point on will be of that style.

Note To set default, you do not have to save your style. You may just specify required
attributes in the panel tabs and click Set Default. Your attributes will become
default.
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10. Working with Styles in Draw Mode

10.1 Objectives

In Draw Mode, a style may include one or several objects’ attributes: pen, fill, arrow, font and
paragraph. This will allow you to create different styles for text, fillable objects, arrows and lines.

In this chapter you will learn how to:
change an object’s style;
save a style; and
set a default style.

10.2 Changing the Style of an Object

In Chapter 8, which describes how to draw a DNA chain and orbitals, there was a brief introduction
to changing the object’s style. In this section we are going to give you a general procedure.
1. Select the object (or objects) whose style you want to change.

2. Double-click on the selection to display the Objects panel. Depending on the kind of selected
object (shape, linear object, arrow, text, spectrum, table or structure) the Object panel may
contain different buttons:

& Objects Panel BE

| Comman || Lines &.ﬁ.rmwsl

| Shapes I| Structure |

Pen |Fil | Font |

Style I— *I
Wdidth : I Mixed "I

Apply I | Load ...

Save bz Mew Shle...

3. Combine your choices from the tabs and the drop-down lists to create your style and click
Apply to apply changes.
Note Settings from the Common section will be applied to all the objects. For example,

changing pen color to red will affect shapes, lines and structures. If you change any
attribute in the Shapes section only, it will affect shapes only.
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10.3 Saving a Style

1. To save the specified settings, click Save As new Style in the Objects panel.

2. Inthe Save User Style dialog box that appears, select the attribute that should be included in
your style. For example if you want to create a special style for text, make sure that the Font
Style and Paragraph Style check boxes are selected.

3. Type the name for your style and click OK. The style will be added to the list of styles and can
be then loaded in into the Objects panel and applied to selected objects or set as default.

10.4 Applying an Existing Style

You can apply the saved style (either built-in or user-defined) to any selected object.

1. Select the object(s) whose style you want to change.
2. Double-click on the selection to open the Objects panel.

3. Click Load and from the list of style choose the required one. The style attributes will be loaded
into the panel.

4. Click Apply.

10.5 Setting a Default Style

Default settings can be specified in a special style panels available from the Tools menu:

Pen Style Panel
Fill Style Panel
Arrow Style Panel
Font Panel
Paragraph Panel

Settings specified in any of these panels immediately become default.

You may load any existing style into any of these panel by clicking Load. The style is
automatically loaded into all the style panels and becomes default.

You may also load style attributes from the drawn object into any of the Style Panels. Click Update
From and then on the object. The object’s style attributes are loaded into all the style panels and
are automatically set as default.

Note If you want to change the style of a specific drawn object without effecting default,
use the Objects panel (see Section 12.2).
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10.6 Managing Styles

To manage your styles (save, apply, rename, delete or set as default), you can use the Style
Panel that can be opened with the Style Organizer Panel command from the Tools menu:

& Style Panel 7=

17 IGIE[E]

Ak Fy Shple
#FAREE Momal

F Bull Soc: Chim
F JM ol odeling

JOC Style

& F RSC Style

& F SYMLETT
| Apply || Set Default I
| MHew... || Rename... || Delete I

You can do the following in this panel:

Desired Action

Button to Click

View the styles that contain a
specific attribute (pen, arrows, fill,
font, paragraph).

Click the appropriate button at the top of the panel. (To help
you select which button, a yellow tab will pop up when your
cursor pauses over each one.)

View the whole list of styles.

Click the buttons at the top of the panel so that they all are

selected: |ﬁ|ﬁ|ﬁjF|§|

Apply the style to the selected
object(s).

Highlight the needed style in the list and click Apply.

Set the style as default.

Highlight the needed style in the list and click the Set
Default button.

Create a new style based on the
current default settings.

Click the New... button.

Rename the style.

Highlight the needed style in the list and click the
Rename... button. Note that the built-in styles (they appear
in gray in the list) cannot be renamed.

Delete the style.

Highlight the style in the list and click the Delete... button.
Note that the built-in styles (appearing in gray in the list)
cannot be deleted.
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11. Calculating Macroscopic Properties

11.1 Overview

ACD/ChemSketch is so versatile in its drawing capabilities that it is possible to overlook the unique
macroscopic properties predictions which are built right into it. These include prediction of
- formula weight;

percentage composition;

molar refractivity;

molar volume;

parachor;

index of refraction;

surface tension;

density;

dielectric constant;

polarizability; and

monoisotopic, nominal and average mass.

In this chapter, the simple means to calculate these properties is described. The algorithms for
calculating these properties are briefly described. A summary of the agreement between calculated
vs. experimental values is shown for several hundred compounds.

Please note, that in this chapter, “properties” is used to mean physicochemical values, in contrast
to the general use of “properties” in ChemSketch documents, where the characteristics of the
graphic display are referred to. For example, in the Tools menu, the Structure Properties
command permits you to set font size, bond thickness, color, etc. In the same Tools menu, you
will also find Calculate > All Properties.

11.2 Calculating Macroscopic Properties

11.2.1 Menu Command

To determine any one or all of the following molecular properties.

1. When in Structure mode, draw a structure.

2. From the Tools menu select Calculate... and then from the sub-menu choose All Properties
or one of the properties mentioned above.
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3. Once chosen, the calculated property is displayed in the Calculation Results dialog box. For
example, choosing Tools>Calculate...>All Properties for benzoic acid will show the following
dialog:

o

o
Calculation Results |

Molecular Weight = 122121 ;I
Compogition = C[R3.85%] H[4.95%) O[26.20%)

talar Refractivite = 3318 + 0.3 cm3

Malar Walume = 101.9 + 3.0 cm3

Farachor = 269.4 £ 4.0 cm3

Index of Refraction =1.564 + 002

Surface Tension = 48.7 + 3.0 dynescm

Denzity =1.197 + 0.06 g/cm3

Dielectic Congtant = Mot available

Puolarizahbility = 13.15 £ 0.5 10-24cm3

tonoizotopic Mazs = 12203673 Da

Maminal Mazz =122 Da I
Average Mazz = 122123724 Da i

x Cancel | ? Help

4. The text content of this can be immediately pasted on the ChemSketch screen if desired by
clicking the Copy to Editor button.

11.2.2 Automatic Display on Status Bar

It is also possible to view the macroscopic property directly on the status bar as shown:

Faormula *weight
Compozition

talar Refractivity
tolar Wolume
Parachor

Index of Refraction
Surface Tenzsion
Density

Diglectric Constant
Palarizability
tonoigotopic kazs
Maminal Mazz
Average Mazs

(] | DielectricfGonstant |

Just click on the box to the far right on the status bar and choose the property desired. By default,

this is set to formula weight. In the example shown, the dielectric constant, €%, has been
specified.
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11.3 Algorithms for Calculating Macroscopic Properties

At the heart of the additive-constitutive calculation algorithm of all physicochemical properties in
ChemSketch lies the presumption that these properties can be estimated using additive atomic or
group increments. Apart from molecular weight (MW), which is trivial to calculate, the algorithms
may be divided into three general groups:
basic macroscopic properties: Molar Volume (MV), Molar Refractivity (MR) and Parachor
Po);
derived macroscopic properties: density (d) , refractive index (n) and surface tension (g); and
the dielectric constant e (Permittivity).

Basic macroscopic properties such as Molar Volume (MV), Molar Refractivity (MR) and the
Parachor (P,) are calculated first for the input structure. The atomic additive increments in such an
algorithm depend on the bonds (single, double, aromatic, etc.) of this atom and on neighboring
atoms. ChemSketch rapidly analyzes the input structure to determine the class of each atom, i.e.,
whether it is cyclic, aromatic, aliphatic, etc.

The prediction algorithms for density (d) , refractive index (n) and surface tension (g are founded on
well known physicochemical formula which can be found in most physical chemistry textbooks.
These express d, nand gas functions of MV, MR or P,. Once the MV, MR or P,, have been
predicted by additive means, it is straightforward to predict d, n and gusing these formula.

The determination of the additive-constitutive atomic increments for MV, MR and P, were obtained
internally by ACD using large experimental databases relating structure to density, refractive index
and surface tension. The MV, MR and P, were recalculated from d, nand g These parameters are
proprietary information of Advanced Chemistry Development.

The prediction of the dielectric constant e (permittivity) resembles very closely the prediction of
Boiling Point, which is a separate ACD product from ChemSketch. Senior scientists at ACD
discovered an additive function, which relates the dielectric constant to other macroscopic
properties which can be additively treated, such as MV. Once this relationship was discovered, the
additive-constitutive atomic increments for this function were obtained using large databases
consisting of molecular structures and their observed dielectric constants. Using the function and
estimated MV for the input structure, its dielectric constant can be quickly predicted.

11.3.1 Molar Volume, MV
By definition,

_ Mw
=g

ChemSketch calculates molar volume from additive increments. The additive atomic increments
were obtained using a database of density and calculated molecular weight (MW).

MV
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11.3.2 Molar Refractivity, MR

The Lorentz-Lorenz equation relates refractive index, density, and refractive index:

-1 MW
= P, A
n?+2 d

ChemSketch calculates molar refractivity from additive increments. The additive atomic increments
were obtained using a database of density, refractive index and calculated molecular weight (MW).

11.3.3 Parachor, P,

By definition,
aMWo v
P :%—Bg: 4
' d

ChemSketch calculates the parachor from additive increments. The additive atomic increments
were obtained using a database of density, surface tension, and the molecular weight (MW).

11.3.4 Density, d

By definition,

_ MW
YV

ChemSketch calculates the density from the molecular weight and the calculated molar volume
(see above).

d

11.3.5 Refractive Index, n
By the Lorentz-Lorenz equation,
_ 2XMR + MV
" Mv - MR
ChemSketch calculates the refractive index from the molar volume and molar refractivity, both of
which are calculated as above.
11.3.6 Surface Tension, g
By definition,
&P )

9=&Ewv o

ChemSketch calculates the surface tension from calculated MV (see above) and calculated P, (see
above).
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11.3.7 Dielectric Constant, e (Permittivity)

f (e) = f( MV, AdditiveFunction)

ChemSketch calculates the dielectric constant from calculated MV (see above) and a proprietary
empirical additive function.

11.3.8 Polarizability

This property is calculated from the Molar Refractivity (MR) (see Section 11.3.2) as follows:

Polarizability = 0.3964308 xMR

11.3.9 Monoisotopic, Nominal and Average Mass

Monoisotopic mass (M) is the exact mass of the most abundant stable isotope that can occur
naturally.

Nominal Mass (M,) is the sum of the approximated monoisotopic masses of the elements forming
the molecule.

Average Mass (M,) is the calculated mass of a particle based on the atomic weights of the
elements from which it is composed.

11.4 Correlation Statistics with Experimental Data

11.4.1 Distribution of Molar Refractivity Prediction Error

120 —
100
80 -
60
40
) —] d —’_l_?—r—\_»
O — T T T
-1.3 -0.9 -0.5 -0.1 0.3 0.7
Vertical scale: Number of Tested Structures
Horizontal scale: ACD Molar Refractivity Estimation Error
Number of tested structures: 592

MRexp = 0.99901(+0.00067) MR¢g|c + 0.026(+0.025) R=0.999867, StD=0.23
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11.4.2 Distribution of Molar Volume Prediction Error

140

120

100

80

60

40

20

Vertical scale: Number of Tested Structures
Horizontal scale: ACD/Molar Volume Estimation Error
Number of tested structures: 671

MVexp = 0.9989(+0.0020) MV ¢4c + 0.18(0.29) R=0.998626, StD=2.74

11.4.3 Distribution of the Parachor Prediction Error

90
80 []
70 [
60 -
50
40 B
30
20 ]
10
0=~ '_FT =W
-12 -8 -4 0 4 8 12
Vertical scale: Number of Tested Structures
Horizontal scale: ACD/Parachor Estimation Error
Number of tested structures: 377
Prexp = 0.9978(+0.0015) Prgg)c + 0.68(+0.46) R=0.99958, StD=3.11
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11.4.4 Distribution of the Refractive Index Prediction Error

180

160 ]

140

120

100

80

60

40

o s 11115

0 . ] | | ]
-0.07 -0.05 -0.03 -0.01 0.010 0.03 0.05

Vertical scale: Number of Tested Structures
Horizontal scale: ACD/Refractive Index Estimation Error
Number of tested structures: 665

n20gyp = 0.98035(x0.0073) n?0c4)c + 0.028(+0.011) R=0.982, StD=0.012

11.4.5 Distribution of the Density Prediction Error

180

160

140

120

100

80

60

40

22 mr{lnﬁ -

-0.16 -0.08 0.00 0.08 0.16

Vertical scale: Number of Tested Structures
Horizontal scale: ACD/Density Estimation Error
Number of tested structures: 671

d20gyp = 0.9947(20.0036) d?0¢ 4 + 0.0052(x0.0036)  R=0.995683, StD=0.028
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11.4.6 Distribution of the Surface Tension Prediction Error

100

90
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70 -]
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il

Vertical scale: Number of Tested Structures
Horizontal scale: ACD/Surface Tension Estimation Error
Number of tested structures: 432

5t20ayp = 0.998(20.018) st20; 5 + 0.08(+0.53) R=0.934720, StD=2.84

11.4.7 Distribution of the Dielectric Constant (Permittivity) Estimation Error

30
25
20
15
10 B
5
-0.25 -0.125 0 0.125 0.25
Vertical scale: Number of Tested Structures
Horizontal scale: Dielectric constant (Permittivity) Estimation Error
Number of tested structures: 85
Note: Derived only for hydrocarbons
Cexp = 1.005(0.033)eexp —0.013(0.072) R=0.9588, StD=0.079
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12. Special Function Keys

12.1 Objectives

The ChemSketch window is an extremely versatile molecular structure input editor. For this reason,
several ACD software items are now accessible as single buttons from the ChemSketch interface.
This chapter describes two special add-on modules which can also be accessed from the
ChemSketch interface. ACD/Tautomers is now included with both ACD/ChemSketch commercial
and freeware; and ACD/Dictionary is available only with the ACD/ChemSketch commercial software.

12.2 Tautomers

For certain compounds, there is a mixture of two or more structurally distinct forms which exist in
rapid equilibrium in solution. In most cases, tautomers result from a form of proton transfer.
ACD/Tautomers is designed to generate the most reasonable tautomeric forms of drawn organic

structures. It is available as the Check Tautomeric Form command through the Tools menu or as

&

a button =1

The possibility of the alternative tautomeric forms should always be carefully considered, if the

drawn organic structure contains two or more double or triple bonds conjugated with or attached to

oxygen, nitrogen, sulfur or other heteroatoms. The current ACD/Tautomers algorithm provides only

the suggested tautomeric forms, but not necessarily the correct forms. Consult other sources of

information to make a final decision.

The ACD/Tautomers algorithm does not proceed with the following classes of chemical structures:
structures containing metal atoms;

structures containing charged atoms, other than the non-ionic derivatives of IV-valent nitrogen
(+) bonded to oxygen (-);

structures containing elements in their non-typical valence;
structures with coordinating bonds; and
structures containing more than 255 atoms.

Now we are going to try this option on the illustrative example:

1. Using the above technique draw the following structure:

N

0 HN N

o}

2. Select the structure (use the Select/Move tool Q ), click the Check Tautomeric Forms

H . . .
button | %=*| on the Top toolbar. The program starts generating and checking tautomeric forms of
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the drawn structure and when the process is finished, the following dialog box is displayed:

Check Tautomeric Forms Ed |

| 9 pozzible tautomenc farms were suggested

N Heplace

O I-]N// \\\N
@J
/

<4 Eres | | Conditions-dependent fomm IS x Cancel |

3. To browse through all of the generated structures, click on the Next >> or << Prev. buttons.

4. To replace the drawn structure with the currently displayed structure, click the Replace button.

12.2.1 Examples

Here are a few “classic” types of tautomerism which you can try out with the Tautomers button in
the ChemSketch Window.

Keto-Enol Tautomerism

CH
CHg Chs CH :
H3C - H3C
H o) OH
Phenol-keto Tautomerism
OH o
P —
H
H
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Heterocyclic ring Tautomerism

a H

Elj [%
N N/
H

Nitro-aci form Tautomerism

HyC H
3 H 3
O
\NJ’ _ HO\N+
o ch o H3C

Nitroso-oxime Tautomerism

H
P —
\ /TN
H3C CHy (@) H3C CHj OH

Imine-Enamine Tautomerism

12.2.2 Mistakes in the Chemical Literature

Chemical structures are frequently drawn incorrectly and tautomeric forms are ignored.

All of the structures below have been taken from respected publications. Many contain errors or
have ambiguous assignment of tautomeric forms under the experimental conditions described.
With ACD/Tautomers, you no longer run the risk of overlooking a common tautomeric form for the
compound for which you are trying to interpret observed data, running ACD predictions on (such as
pKa) or plan to publish on.

Questionable Structures from Various Publications

S
H
N
HN |
)\ N
HoN N
Thioguanine

(antineoplastic)
4 possible forms

SH

H
NS |N>
N

6-Mercaptopurine
(antineoplastic)
5 possible forms

OH
=

A
\N N

H

Allopurinol (antiurolithic)
5 possible forms

HO. N N NH2
Y
A AN
HO N
OH

Leucopterin
3 possible forms
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Questionable Structures from Various Publications

00—

Chlorzoxazone
(skeletal muscle

S

s

N

2-Mercaptobenzothiazole
2 possible forms

Pemoline
(CNS stimulant)

Methimazole
(antihyperthyroid)

relaxant) 2 possible forms 2 possible forms
2 possible forms
H H
N ? \
( /N Hzl\\ NH
N—< N \<
NHz HS/<\ /N S (e}
N
Amitrole (herbicide) Purpald Thiotetronic acid Ciclopirox (antifungal)
3 possible forms 2 possible forms 3 possible forms 2 possible forms
- HO. N SH H,N N NH HO N OH
T “T | T b
+
N SH |
N N N
= ‘ | AN HO ~ ||\|1 =
\ OH o OH
Pyrithione lodothiouracil Divicine Violuric acid (chelating

(antibacterial)
2 possible forms

(thyroid inhibitor)
2 possible forms

3 possible forms

agent)
2 possible forms

/\IYSH

%
OH

2-Thiouracil

(thyroid inhibitor)
2 possible forms

cl
N NH
S
NH
c HO/

Guanoxabenz
(antihypertensive)
3 possible forms

HO N
/

x

HO O

Citrazinic acid
2 possible forms

OH

”ﬁ

N H

N;N
>§S

HoN

Methisazone (antiviral)
2 possible forms

H
N\’/O
P
F
NH,

Flucytosine
(antifungal)

2 possible forms

Q.
VA
S\ o
J B
S F N =
OH o) N\ |

Tenoxicam (anti-
inflammatory, analgesic)
2 possible forms

HN

)\ H
H2N Hs
Ni

N\

NH

Mitoguazone
(antineoplastic)
4 possible forms

NH2

OH o

Anthralin (antipsoriatic)
2 possible forms

OH
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12.3 Dictionary

ACD/Dictionary is an add-in module, now included with all commercial copies of ACD/ChemSketch.
It is extraordinarily useful at finding “chemicals” by their common names.

ACD/Dictionary finds chemical structures according to their chemical name. It contains over 48,000
systematic and non-systematic names and their corresponding molecular structures. The
dictionary is searchable by both the full chemical name and name fragments.

Although the many features of ACD/Dictionary are covered in the ACD/Dictionary User's Guide, we

introduce it briefly here.

On the right References toolbar, click on the Dictionary button

dialog box:

=

to view the ACD/Dictionary

v ACD/Dichionary

 Huick Search

(35634 of 85341}

Benzofurazan
Benzofurazan-1-oxide
Benzofurodil
Benzofuro=an
Benzoglyoxaline
Benzoguanamine
Benzohydrol

Benzohydroxamic Acid

El

;Benzoiu: Acid

— Show/Search

[+ Suvstematic Names

[¥ Other Hames [+ RBeqgisty Numbers

LCategony

| Enzures | Wrdefine |

[ <Nt defined>

=~

| [~ Show All Mames of Structure

 Advanced Search

Search |

OH

| Benzoic Acid [antifungal)

" OK ? Help |

x Cancel |

Note

If you purchased ACD/ChemSketch but do not see the Dictionary button

& | in

the ChemSketch window when you are in Structure mode, please verify that you have
correctly entered TWO registration numbers at the time of installation—one for
ACD/ChemSketch, and one for the ACD/Dictionary add-in.

Please refer to the ACD/Dictionary User’s Guide for more information!
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12.4 ACD/Name Freeware Add-on—New to 5.0!

In version 5.0 now it's possible to use ACD/Name Freeware add-on right in the ChemSketch
Interface. This extra functionality is available as a button on the top general toolbar:

4
This tool is easy in use: draw the structure or structures to be named, click this button and the
name for one structure or a mixture is inserted as a text string into the workspace.
Let's try naming some examples.
1. Using ChemSketch tools, draw the following structure:

\_/

N

HO
2. If there is more than one structure drawn in the workspace, select the above structure only.

Mrl
3. Click the Generate Name from Structure button &5/ or from the Tools menu choose
Generate Name from Structure. The name appears right below the drawn structure:

\_/

je—
HO

®3-pyridin-Z2-ylbenzoic acid =
n u n

4. Move the name string a little bit down by dragging it.

5. Select the chlorine atom button and click once near the structure to draw HCI.

6. Select both structures and click the Generate Name from Structure button again. This time
the name for a mixture is placed in the text box:

\_/

HCI
HO

B 3-pyridin-2-ylben zoic acid hydrochloride =
| ] ] | ]

e
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12.4.1 Limitations of ACD/Name Freeware

ACD/Name Freeware has the following limitations:

Structures to be named can contain no more than 50 atoms, including hydrogen.

Structures can only contain the elements H,C,N,P,0,S,F,Cl,Br,l,Li,Na,K in their common
valences.

Structures can contain no more than 3 cycles.
The freeware version does not allow you to change the naming preferences. It uses the
preferences that correspond to the most preferable IUPAC names.

Note For more information on the commercial version of ACD/Name software, which does
not have these limitations, visit our Web site at
http://www.acdlabs.com/products/name_lab/iupac/.
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13. Goodies

13.1 What are “Goodies”?

What are "goodies"? They are additional buttons that extend the functionality of ChemSketch. They
are, actually, implemented as ACD/ChemBasic programs associated with the 22 new ChemSketch
buttons. ACD/ChemBasic is a special programming language that enables you to customize ACD
software, and we think this is a great way to show off how useful it is—and at the same time make
your ChemSketch even more versatile!

Note that you do not need to know anything about ACD/ChemBasic (although, if you wish, you can
learn it by using the Goodies' code as example).

13.2 Where Can | Get Them?

These helpful buttons are already included in most ChemSketch 4.5 installations. To check if you
already have them, look for all *.BAS files within your ChemSketch folder. If you don’t find any, you
can download Goodies from our Web site free of charge at

http://www.acdlabs.com/products/chem_dsn_lab/goodies.html

They are easy to install and to use. Just follow the installation instructions provided on the Web
page and enjoy these new ChemSketch features.

Note that you can remove these new buttons from your ChemSketch toolbar at any time.

Note ChemBasic Goodies buttons are only available when you are in Structure Mode.

13.3 Goodies
Below is the list of Goodies buttons that are available at the moment from our Web site:
Button Function How to use
Insert Page Inserts blank pages at any place - Go to the page before which you want to insert a blank
@] within your ChemSketch page and click the Insert Page button.
document. Note that the usual

way—through a Pages/New
menu—adds a page to the end
of document.

Clone Page Clones current page (together 1. Make the page which you wish to clone active.
(] with its contents) a given number | 2. Click the Clone Page button.
of times—it is very useful for

3. In the dialog box that appears specify the number of

filling in the document with page clones and click OK.

templates, tables, titles, etc.
New pages are added at the end
of a document.
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Goodies

Button Function How to use
Move/ Copy Moves and copies pages—i.e. 1. Go to the page which you wish to move or copy.
Page changes page order in your 2. Click the Move/Copy Page button.

£

document.

3. In the dialog box that appears type in number of the
page after which you wish to place the current page and
click OK.

4. Select Yes in the message box which appears if you
want to copy the current page. Select No if you want to
just move it. Click Cancelto stop program execution.

Delete
Pages

Gl

Deletes a range of pages ata
time.

1. Click the Delete Pages button.

2. In the dialog box which appears type the sequence of
pages to delete.

3. You will be prompted about disabling Undo after
program execution. Choose OK if you wish to delete the
pages. Click Cancel to abort program execution.

Annotate Annotates your documents based | 1. Open or create a document.

Document on the content of the leftmost top 2. Click the Annotate Document button.

&l textbox on each page. Thisis 3. After program execution click on the page counter from
very convenient for managing the bottom status bar to see page names.

large documents and

presentations.

Sketch-to- Exports all the molecules in a 1. Draw structures which you wish to export in one page.
VRML current page into a VRML 2.0 file, | 2. Click the Sketch-To-VRML Converter button.
Converter which you may then view with 3. Select OK in the Ready to export... message box
3‘“’#'_ Cosmo, GLView, or any other which appears (or Cancel to abort program).

VRML browser. 4. Type in the file name and path and click OK. Note that if
you have typed in the filename only, the program will
place the resulting WRL file in the same directory with
sk2vrml.bas.

5. Specify the desired structure presentation by typing the
corresponding letter in the next dialog box and click OK.
SDF-to- Imports the data (molecules, 1. Click the SDF-To-Sketch Converter button.
Sketch texts, etc.) from a file in MDL's 2. In the dialog box type in the full path and name (or
Converter SDF format into ChemSketch

&

document. Each record in the
SDF file becomes a page.
LIMITATION: no more than 100
records may be imported
(ChemsSketch document may
contain 100 pages maximum). If
the SDF file contains more than
100 records then you will be
prompted about partial SDF
conversion (and the number of
successfully imported records).

mask—"*" and “?” are acceptable in the file-mask) of
the SDF file which you want to import and click OK. If
you type in the filename without specifying the full path,
the program will search your SDF file in ChemBasic
program directory. So, if you place the needed SDF file
in the same directory with sdf2sk.bas then simply
specify the file name without a path. If you place the
SDF file in ChemBasic’s program sub-directory then
you need only type in the subdirectory name.

3. If searching the result contains more than 1 file, the
program will suggest you select one, then will ask for
the name of the data field containing text you want to
display, along with the molecule. Specify the field name
and click OK.

Document
Browser

=

Looks through the directories to
find specified ChemSketch
documents as well as to search
ChemSketch documents for the
text string without opening them.

Click this button and follow the instructions that
appear in the messages. This is a very useful tool for
searching and previewing ChemSketch documents.
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Button Function How to use
Table Creates tables or/and aligns To create a table and place the drawn objects into it:
Wizard objects according to a specified 1. Click the Table Wizard button.

=

number of rows and columns

2. You will be informed about the number of objects on
the page and some suggestions on how to align them.
Select Yes.

3. Specify the number of rows and columns in the table.
4. Then choose whether to create borders in the table.
To create an empty table:

Run the Table Wizard with the blank page active.

Or
Select No in the message box that suggests that you
should align objects.

Replace Replaces one kind of atoms with Note that this can only be done with a single structure on
Element another kind of atoms. This is the page.
HF very useful for drawing, for 1. Draw or leave only one structure on the page and click
example, perfluorinated this button.
structures. 2. In the dialog box that appears specify the element
which you want to be replaced and click OK.
3. In the next dialog box specify an element that should
replace the one specified before and click OK.
Solution Calculates the weight of a Note that program execution is possible only with a single
Calculator compound required for preparing | structure on the page.

£

a solution of the user-defined
volume and molar concentration.

1. Draw or leave one structure on the page and click this
button.

2. Specify the required molar concentration and solution
volume in the dialog box.
3. See the result in the message box that appears.

Label
Printer

&

Quickly creates labels for
chemicals and print them on the
Avery Standard (45 template
sheets included) or your own
sheets

1. Draw structures for which you want to create labels and
click the Label Printer button.

2. You can create labels for structures from the SDfile if
you run this program with an empty active page.

3. For more information see Iprinter.txt provided in the
Goodies directory.

Peptide
Builder

Builds a 3D peptide structure
from the amino acids sequence.

Refer to the pepbuild.sk2 file provided in the Goodies
directory as a guide to using this button.

Carbo-
hydrate
Builder

Builds a structure from

carbohydrate abbreviated names.

For information about how to work with this button
refer to the sugarsk.txt file that you can find in the
Goodies directory.

Reorder

i

Pages

Allows you to cut-and-paste or
copy-and-paste a sequence of
pages to a new position within
the same document.

1. Open the document within which you want to reorder
the pages.

2. Click this button and follow the instructions in the
messages.
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Button Function How to use
Rename Changes the name of pages 1. Open the document.
Pages

]

2. Click this button.

3. Type in the number of a page you want to name and
click OK.

4. Type the name and click OK.

5. The names of the pages are shown when you click on
the “Page 1/1” button at the bottom of your ChemSketch
window.

Insert Page
Numbers/
Annotations

Inserts page numbers or
complex annotations in your
document. Note that annotation
will be inserted in the bottom left
corner of the page.

1. Open or create a document.

2. Click the Annotate Pages button

3. Type in a page annotation template in dialog box that
appears and click OK.

Annotation template keys:

* $P—inserts page numbers

* $N—inserts pages names (that can be inserted using
Rename Pages goody or using Pages/Rename
command)

You can also include any fixed text into your annotation

template.

For example:

Template “$P” will insert page numbers

Template “$N” will place page names in the bottom left

corner of each page

Template “Page $P” will insert “Page 17, “Page 2", etc.

annotations

Template: “Page $P: $N” will insert “Page 1: Page Name”,

etc. Annotations.

Template that does not contain any keys will insert fixed

text for each page—you can, for example, sign all pages

with your name.

Create
HTML
|

L

Exports all the selected pages of
a current document into an HTML
file, which you may then view with
your favorite Webbrowser. Note:
Requires ChemSketch 4.01 or
higher.

All the details may be found in FillTmpHelp.doc file
provided in the Goodies directory.

Sketch-To-
SDF

Converter
|

G

Exports all the structures from the
current page or from the whole
document into an SDfile.

1. Open the page with the structures you want to export.

2. Choose this button and choose what you want to
import—the current page or the whole document. Click
OK.

3. Specify the name and the path for an SDfile. Note that if
you type in the filename only, the program will place the
resulting SDfile in the same directory with expsdf.bas
file.

Explicit
Hydrogens

i
H-Con
"

Explicitly shows hydrogens in the
drawn structure(s).

Draw structure(s) on the page and click this button.
Note: you can use standard ChemSketch command—
Tools/Remove Explicit Hydrogens—to reverse this goody
action.
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Button Function How to use
Remove An SDfile that contains one or 1.Specify the name and the path for an SDfile. Note that if
Spectator more salt structure entries can be

lons (Desalt)

changed to a “one-molecule-per-
entry” SDfile. This button
removes the smallest ion, either
by FW or by number of atoms.
For example, sodium acetate will
have the sodium atom removed,
and acetic acid will remain
behind. (Note: the molecule left
behind is put into neutral form.)

you type in the filename only, the program will look for
file in the Goodies directory.

2. Then define a criterion for smallest part: mass or atom.
3. The resultant SDfile will be saved in the same directory
with the one you have specified under the newfile.sdf

name.
A special sample file, “salts.sdf” with 5 salts in it is placed
in the Goodies directory for testing.
Hint: use the “Import SDF” Goody to double-check
Newfile.sdf.

Nucleic Acid

&

Builder

Builds a 3D nucleic acid (DNA,
RNA) structure (one or two
chains) from your input
sequence.

Click this button and follow the instructions from the
messages.
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14. Conclusion

Thank you for choosing ACD/ChemSketch. We have endeavored to produce the easiest to use,
most powerful chemical drawing program available today. As of May 2001, over 100,000 copies of
ACD/ChemSketch are in circulation, and we think there is a reason for its growing popularity!

Completion of Chapter 3 of this guide should have given you the tools needed to get started working
with the program. Completion of Chapter 4 of this guide should have made you comfortable with a
new dimension to ACD/ChemSketch, the I-Lab. Completion of the remaining chapters of this
ChemSketch guide has made you a highly proficient ChemSketch user, and we welcome you to the
“club” of ChemSketch gurus.

This overview, combined with the online Help, should be enough to allow you to accomplish many
things with this powerful yet intuitive package. On the rare occasion that further assistance is
required, or if you have feedback on this manual or any aspect of the software, we would be happy
to hear from you. We can be contacted via the avenues described in Chapter 1.8.

And furthermore...

Once you have used this Guide, we would like your feedback. How
can we improve the documentation for this product? We have a
short questionnaire we would like you to complete. All eligible
respondents will be entered in a draw for a prize of
ACD/ChemFolder (or equivalent discount toward the purchase of
Win!!! any ACD software). Please use MS Word 6.0 or later to open the
Tell us how we file “survey.doc” or use Adobe Acrobat Reader to open “survey.pdf’
. hi on the documentation CD you have received with this software, or
can 'mp.ro"e this visit the “Feedback” page at our Web site,
Guide. http://www.acdlabs.com/feedback/quides.html. The winner of
the draw will be announced at the end of each calendar year.
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