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A Systematic Names
A7-chloro-1,3-dihydro-1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one
A7-chloro-1,3-dihydro-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2(1H)-one
A7-chloro-1-methyl-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one
A7-chloro-1-methyl-5-phenyl-1,3-dihydro-benzo[e][1.4] diazepin-2-one

A Trade Names

Alboral, Aliseum, Amiprol, Alupram, An-Ding, Ansioisina, Anisiolin, Apaurin, Apozepam, Assival, Atensine,
Atilen, Bialzepam, Calmocitene, Calmpose, Cercine, Ceregulart, Cristalia, Diapam, Dialar, Diazemuls, Dipam,
Diazetard, Dienpax, Dipezona, Domalium, Duxen, Eridan, Eurosan, Evacalm, Faustan, Freudal Gewacalm,
Horizon, Kiatrium, Lamra, Lembrol, Levium, Liberetas, Mandrozep, Morosan, Neurolytril, Noan, Novazam,
Paceum, Pacitran, Paxate, Paxel, Quievita, Relaminal, Relanium, Renborin, Saromet, Sedipam, Seduxen,
Serenamin, Serenzin, Setonil, Sibazon, Solis, Sonacon, Stesolid, Stesolin, Tensopam, Tranimul,

Tranquase, Tranquirit, Tranquo-Puren, Tranquo-Tablinen, Umbrium, Unisedil, Usempax AP, Valaxona,
Valiquid, Valitran Valium, Valrelease, Atran, Vival, Vivol, Zipan
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What Drawing Package Should | Use?

Windows/Macintosh/UNIX
Cost

Interface and Tools
A Friendly User Interface

A Drawing and Presentation tools

Information sharing
A Stand alone or integrated into a suite
A Input/Output data i databases; modelling software etc.

A2D A 3D
Extras / Add-ins i e.g. Naming, Calculation of Properties

What Do You Want To Use It For ?
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2D Structure Drawing Packages

Symyx Draw (ISISDraw, _
MDL/Draw, JDraw) ChemDraw (CambridgeSoft)

SciFinder (Scholar) ChemSketch (ACD/Labs)

Drawlt (ChemWindow)

. Chem 4-D Draw
(Bio-Rad - KnowltAll)

MarvinSketch (ChemAxon) (X)Win DrawChem

ICEdit (InfoChem) [SPRESI] StrukEd

MolWorks JChemPaint (SourceForge)
Beilstein Structure Editor Bkchem

ConQuest Structure Editor SpecSurf Structure Editor
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Interfaces and Tools

http://www.cambridgesoft.com/software/ChemDraw/
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http://www.cambridgesoft.com/software/ChemDraw/
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http://www.symyx.com/products/software/cheminformatics/symyx-draw/index.ijsp
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http://www.symyx.com/products/software/cheminformatics/symyx-draw/index.jsp
http://www.symyx.com/products/software/cheminformatics/symyx-draw/index.jsp
http://www.symyx.com/products/software/cheminformatics/symyx-draw/index.jsp
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http://www.symyx.com/micro/jdraw/
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http://www.symyx.com/micro/jdraw/
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http://www.cas.org/products/scifindr/index.html
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http://www.cas.org/products/scifindr/index.html
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Interfaces and Tools

http://Iwww.acdlabs.com/products/draw nom/draw/chemsketch/
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http://www.acdlabs.com/products/draw_nom/draw/chemsketch/
http://www.acdlabs.com/resources/freeware/
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Interfaces and Tools

http://www.cheminnovation.com/products/chem4d.asp
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http://www.cheminnovation.com/products/chem4d.asp
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http://bkchem.zirael.orq/
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http://bkchem.zirael.org/
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http://www.infochem.de/products/software/icedit.shtml
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http://www.infochem.de/products/software/icedit.shtml
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http://www.chemaxon.com/products/marvin/marvinsketch/
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http://www.chemaxon.com/products/marvin/marvinsketch/
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Interfaces and Tools

http://xdrawchem.sourceforge.net/
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Interfaces and Tools

A Tools and Functions
I Tools to draw Bonds
I Tools to draw Atoms

I Templates

I Drawing Aids / Presentation Tools
I Query Tools for SubStructure Searching

I Reaction Drawing Tools

A Problems/Pitfalls
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Drawing Bonds - Pitfalls

Interfaces and Tools

Drawing structures without joining bonds correctly.

A

Zoom in ‘
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Drawing Bonds - Pitfalls
Drawing structures without joining bonds correctly.

Symyx Draw i Chemistry Menu Run SciFinder (CAS Draw)

Chem Check.. . .
Tools Menu -
ﬂ Check Overlaps
- L0000 04A=00 I:hﬁﬂklﬁettingsl .
Validate Stucture: Checks if any nodes or
% for query [SSSOUERY /RS SOUERY)
= for I::Egiiltratiu:-n [RCG_SPECIFIC/R=NCARTRIDGE | bonds Overlap and .
- displays a message if
Atoms are overlapped: any dO.

Overlapping at 4 atom(z].

Continue Recheck | Carcel I
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Drawing Bonds - Pitfalls

ChemDraw
highlighting with red warning box

(1=
|

The atom is connected to

two identical co-linear =
bonds and so may appear
Invisible.

Symyx Draw - highlights
c with Atom Symbol
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Interfaces and Tools

Preferences

General | Building/Display  “Watnings |Open,|'5ave| Cirectaries I

¥ valence and Charge Errors
[V Unbalanced Parentheses
Vv Invalid Isotopes
V¥ Isolated Bonds e
¥ atoms Mear Cther Bonds

v Unspecified Stereuchemistry\‘ /
¥ ambiguous Stereochemistry —\
¥ sterenbond between Chiral Atams

¥ Linear atoms

v Miscellaneous Warnings

—

X

IUse Defaulks | I/Draw Made | (84 Cancel

T o T T e T TP I X T T T

Check Structure
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Drawing Bonds - Pitfalls

Drawing structures without joining bonds correctly.

Most packages have set bond | engths (
use the Select key to stretch any bond to the length you want.
(Symyx Draw i click, hold and drag)

QQOO OQ

H2 H2
C C
\ /
/CH2 C{-IZ clean
C C
H2 H2
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Tools to draw Atoms  Multiple Query Atoms
Symyx Draw ChemSketch

| Allow these akoms » | Any abom except H (40 = nq.
[}{] Prohibit these atoms 2 Any akom except H or © () A | Q |H®| L HL
messd Stereocanfiquration 3 Ator List...
A = Any Atom except H

ﬁ Insert Generic Label A Ay (any atom exce pt C or H)

HA.-' E w Show Query Indicator M Metal HO = Any Atom but no H
o Showe Stereochemiskry ) Mon-Hydrogen Heteroatom

a v Show Enhanced Stereochemiskry ¥ Halogen attaChed ' ) )

A Shiowe Ao Murnber R Unspecified |_ , N |_ = |_|St’ NO'[ |_|St

More...

Freate abbreviation,

Q A Query Atom x|
Periodic Table Can be any of
— —— [
= Set Atom Type Example: C5P or CSP or C5P

Hydrogen is not allawed |

&+ Allow Selected Atoms
" Prohibit Selected Atomns NOT [N,O,S] [F,CI1,Br,l]

Can be used for searching
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Templates

Most packages have useful templates to help draw
structures.
Some common ones are often available as buttons.

I§IS/DraW MDL Drav»v SRR E R GEE
(Customisable)

O|OOILA|=~ OO

Symyx Draw 7 Click_, . g v w v a v w000 0000000024 000000
fo get more tOOIStrIpS

> 0O Ol @@
OO0 000EI0AOBRIBR=~ oo zg ololo
OO alo
BKChem o i v
T SciFinder
ARSIt © Drawit (KnowltAll)
MarvinSketch ChemDraw
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Templates

Often there is a list of a set of templates from a

. et O tions  Documents
menu item (or button). e e

@ = Perzonal Templates

'ﬁ'mim .ﬁ.cid side Chains > - Alpha-D-Sugars % Template Window
C-ring-syskems ¥ Aming .-.ﬁu:u:ls g - Amino Acids =
M, C-ligands 3 .-’-'-..rcume!tu:s * - Aromatics Structure | Drawe | Carbatn
N-ligands ’ ElF:ycllcs L - Bazes Alkaloids
O-ligands » Clipware, part 1 * - Beta-D-Sugars
P-ligands 3 Clipware, part 2 * - Bicyclic Hydrocarbons Carbohydrates
Boron-cages J @1 l:l:lnfl?nrmers ’ ga';b':f”-'r'll y DA RMA, Kt
Calixarenes L Ep Tmﬁ': : D-S:l;r;fs EidE Lak Kit
veloalkanes oL o
3
E:rbuhytdratis ' DN Templates R .. Functional Groups Mewman Projections
Arge-Lransrers ; - Gmelin lnorganics Crrbitals
Cyclic-sthers runetonalBrewps > - Gmelin Polyhechs
o Hexoses L W Fhosphorus Compounds
Ethylenediamines # - Heterocyclic Rings )
Mucleic-acid-bases * Nanotubes ' - L-Aming Acid Steroids
. Ph Rings > NG ACIEE
Parphyring - Polohed . - Nitrogen Sugars: alfa-D-Pryr
_ Steroids ¢ ovneda - Phozphorus Terpenoids
Migw.., Palypeptides 3 o 2
b vRER - P ngands
Lisk Zuskanm FAMA Templates r .- Protecting Groups Amino Acids
Sterencenters * - Rings Aromatice
Supramaolecules » Sy
gars :
CO n Qu eSt -~ |mported Templates Fzyuics
Tipped Rings
ChemDraw Symyx Draw Vi
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Templates

These usually expand to show the structure.

Template Directory |

Right click on a folder or template to add ar rename it
Select template and then click on canvas to place template.

Fird: I Mest | Add Template...l Irnport Fulder...l

=)~ Personal Templates

- Alpha-D-Sugars . @ i
- Aming Acids m o
- Bazes Bz

o

CPh3 MHaPh

G)L _
- =
- Functional Groups

|
- Gmelin Inorganics OBn OBz
- amelin Polyhedra
- Heteracyclic Rings

L-:-’-‘n.minc- Acids N /N

- Mitragen | U
- Phozphang . oM
- P Ligands
- Protecting Groups Py FvRIM
- Rings

- Sugars
- Imported Templates

- Beta-D-Sugars

- Bicyclic Hydrocarbons
- Carboryls

- D-dmito Acids

- D-Sugars

Ph
Bn

ChemDraw
Lloze |

Symyx Draw
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Interfaces and Tools
Templates

Clicki in th
dr:w;gggpegwill ISE @Il"@*

the template to it.

o Symyx Draw
Clicking on an atom O ChemSketch
. . ‘\ _) Drawlt

In the drawing area
will SPROUT the

template from it. O ChembDran

5 Coordinate?
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Interfaces and Tools

Templates
Care must be taken N N
with the atom that is e )%
chosen from the P
template. PN NP NN ;I

(ISIS Draw and ChemSketch)
O -0 G- ©I

No choice with ChemDraw

)

Symyx Draw shows the point of contact 7 ES

Bu Bz
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Interfaces and Tools
Hotkeys/Shortcuts Atom Hotkeys

Atom Atom Atom
Key Label Key Label Key Label
CA S D r a.W E] & f F &or4d |Ph
I S I S D raw | Elemerts/Shorteuts Aars |Ac h H q Q*
- ChemDraw & & i i Ir
I 2 I n-Bu & K 5 5
b Br =
f gb has 100 2 sBu  |[|m Me 5 Si
Corl ol hot keys 3 tBu_ [[n M t TMS
*nh I 2 c C N |Ma X X
P W Careful with Car/ |Cl o |© £ COOCH,
i I
:L ¥ upper‘ or d D T OTs & CH,OH
i lower case e S| I I
N Na
o 0 Bond Hotkeys
P
+*ph ?ord Ph Function Key |Function Key
,? g Change to single bond K Change to Dashed bond d
|5 Si Change to double bond = Change to Wavy bond K
:r gz-n change to triple bond e ::;?H':atmn a double hond o the ;
2 Bu-s Change to quadruple bond ) Center a douhle bond C
8 L change to Bold band b Position a double bond to the |
[5 r] Bonds ? I’ight
11 Single Change to Wedged bond 14 Bring bond to front f
2 Double f
3 Triple Change to Hashed bond i} EE:.H a bond broperties text ";ES;ESM
Change to Hashed-wedged o
biond
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Interfaces and Tools
Text Editing
2 Types:-

1) Structural (atomic symbols, functional groups, atom labels)
‘\a?f Symyx Draw ._.f;- Chem-4-D

2) Other Text (captions, reaction conditions, annotations etc.)
— _ ChemSketch KnowltAll
abz  Symyx Draw | T MarvinSketch T | (Draw Module) T ‘ Reportlt

Some have only one tool to handle both

KnowltAll ChemSketch
A1 Drawlt - Edit Atom A| ChemDraw
Label Tool Label Tool

Fonts, styles, size and colour can all be changed.
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Text Editing W o Structural tool
Problems

Difference between Atom tool and Text tool In
handling of text such as CO,Et, OAc, Ph, n-Bu etc.

COOEt

Symyx Draw

t-Bu
Expand abbreviation J
Ph Remaove Abbreviakion e
.g. o
OEt Edit Abbreviation Mame \

Color,..

>
CO,Et
n-Bu Condense Group ‘ -
Chem-4-D
OAc
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Interfaces and Tools

Text Editing ] Al One Text/Atom tool
Problems

Difference between Atom tool and Text tool In
handling of text such as CO,Et, OAc, Ph, n-Bu etc.

ChemDraw v

Contrack Label

Expand Label |

(Structure Menu)

Some can
——CO,Et > o be used to
search
ChemSketch v g databases
| Expand Shorthand Formulae  ChrlShift+F @)

(Tools Menu)
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Interfaces and Tools

Text Editing ac B A
Problems
With most packages you cannot rotate the text. W
g2
i
With S D o Ve ;
| ymyx vraw you can her‘ucETIText- — cal — f_
only alter the box it is in. Text* T
g2
| | ] | _'}{
Structure Menu  Draw Menu t
LT gle 0 S BlemE T
‘:1 “':‘.;'T ™ celect; / - o e -
| s :-E." _Select/Rokate/Resize SE|EEt,I'MDVE,I'RDtatEI
ertical text l‘:? . " . 4 Toxt A
ChemDraw amSkete
ChemSketch Reportlt
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Interfaces and Tools
Other Tools

What do you want to use the structure drawing package for?

As Query for searching database
To produce a Reaction Query

To Register in database

For a Presentation

To produce a Name

To produce Physical Properties

| G- - e - e G

To produce 3D molecule
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Interfaces and Tools

Pitfalls

1,2 Di poles ( two neighbouring charges of opposite sign )

0
/s =N \
. : —N IR\N N=N

\ \ N\ —N=C
Beilstein N AN A\
Symyx Draw /D +

i + _ .

ChemDraw —N{F —E!-EN —N=N=N —N=C
ChemSketch \D'

etc.

Hint: Use the template menu T Functional groups
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Interfaces and Tools

Drawing Aids / Presentation Tools

Some have very useful templates

7 Z ChemSketch
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Interfaces and Tools
Drawing Aids / Presentation Tools

Some can even have templates of lab equipment

& Reducing
Round-Bottom Flasks Adapter
Beaker Enenmeyer
Flask  Three-Neck Round-Bottom Flask *
| ﬂ:

Separatory Funnels  Dropping Funnels TR O e

@ @ Y g%

wacuum-Distilling
Claisen Adapters Ardapter Three-\Way Adapters Pestle tortar

ChemSketch ChemDraw
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Interfaces and Tools
Drawing Aids / Presentation Tools

. \ mm ID 1||:| Ell:l
Line and Arc N\ G ) et
RN, 3 ccCCO
‘2 a0’ 107
Symyx Draw ChemSketch
ChembDraw (Draw Window)
Box, Polygon and Ellipse
O Q@O []
O Ll
“O00lc Oll]] ohl~1 1= %]
Symyx Draw O O 5
ChemDraw ChemSketch
(Draw Window)

Click and drag to draw.
(Hold shift key to draw squaresand circles)
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Interfaces and Tools
Drawing Aids / Presentation Tools

Flip / Rotate
Most packages can flip BONDS horizontally 7 or vertically HF

or whole molecules by 180° horizontallyﬁ or vertically ﬂl.

2D (and 3D) rotation of molecules is usually possible

. x|
SYMyX W |e, |@ ~ ChemSketch @ &#  ChemdD
i Fotation [degree] (LA
Draw
k. I Ear‘u:ell Help
x| p
P e | ChemDraw, ChemSketch : e
TS |12 " degrees COW Carcel | and KﬂOWltA”
L Text (2D) and Structures

(Objects)
3D - ONLY Structures

36
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Interfaces and Tools
Drawing Aids / Presentation Tools

CLEAN MOLECULE

) ChemSketch
ﬁ I m p r-oves t h e a p p Chemistry | Window  Help il f
one or more selected structures Calculator... Symyx
Clean Chel4+-6 DraW

by giving them uniform bond
lengths and angles.

Object  Text Templates  Chemistry  Win

Edit Molecule. ..
Bring To Fronk krl+F
Send To Back k4] IS I S/DraW
&lian... Zhr]
Clean Clean Stereochemiskry Labels

m Clean Molecule |
oleCu
Structure  Text Corwes Color  Cpoline b

Akomn Propetties. ..

Bond Properties. .. Chem DraW

Brackek Properties., ..

Check Structure

Clean Up Struckture Shifk+CErl 4k
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Interfaces and Tools
Drawing Aids / Presentation Tools

CLEAN MOLECULE

Pitfalls g > ChermDraw

Symyx Draw
o Clean €> ymy
- :

K ChemSketch

O O

Qog ISIS Draw
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Nomenclature
Structure -> Name [and Name -> Structure]

Convert Mame ta Struckure  Shifk+Ckrl4Hr
Convert Skruckure ko Mame Bk kel

ChemDraw includes Struct=Name [and Name=Struct]

SymyX DraWh a S O p e hﬁlymrﬁg S t r Hnameu | Generate Text From Structure 3
converter toolkit integrated into it. Generate Structure from Text

ISIS Draw can name structures only with Add-ins such as Autonom or one
supplied by ACD Labs.

ChemSketch can generate a IUPAC name (or an INDEX/CAS name (ACD/Name)
on-line but only structure from SMILES or InChl
(molecules of up to 50 atoms and three rings,)

| Generate ||| Mame for Structure  Chrl+Shift+I

KnowltAll has a IUPAC Namelt [and IUPAC Drawlt] module but in the free
academic version certain features are disabled (e.g. only molecules with up to 10
non-hydrogen atoms)

Chem 4-D has IUPAC Naming using Nomenclator which is fully integrated in
Chemistry 4-D Draw. It is also available as an add-on for ChemDraw.

MarvinSketch has Preferred IUPAC Name and Traditional Name
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Nomenclature

H3|:v-—\_>_\‘

Common Name: Valium, Diazepam
ChemDraw IUPAC Name: 7—chIoro—l—methyl—5—phenyl—1H—benzo[e][l,4]diazepin—2(3H)—one':I

Symyx Draw IUPAC Name: 7-chloro-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2-one

ISIS Draw (Autonom): 7-chloro-1-methyl-5-phenyl-1,3-dihydro-benzole][1,4] diazepin-2-one
ChemSketch

IUPAC Name: 7-chloro-1-methyl-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one
INDEX Name: 2H-1,4-benzodiazepin-2-one, 7-chloro-1,3-dihydro-1-methyl-5-phenyl
MarvinSketch

IUPAC Name: 7-chloro-1-methyl-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin-2-one
Traditional Name: 7-chloro-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2-one

Chem 4D IUPAC Name:  7-chloro-1-methyl-5-phenyl-3H-benzo([f]1,4-diazepin-2-on

Web 7-chloro-1-methyl-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one ~ [ChemSpider]
7-chloro-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2-one [PubChem]
7-chloro-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2(1H)-one [Aldrich]

7-chloro-1,3-dihydro-1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one
7-chloro-1-methyl- 5-phenol-1,3-hydro-2H- 1,4-benzodiazepin-2-one
9-chloro-2-methyl-6-phenyl-2,5-diazabicyclo[5.4.0Jundeca-5,8,10,12-tetraen-3-one
10-chloro-6-methyl-2-phenyl-3,6-diazabicyclo[5.4.0Jundeca-2,8,10,12-tetraen-5-one

CSE Computational Science & Engineering Department
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0 -not supported. No chemical
name is generated

1 - Only basic naming
procedures are supported - only
the simplest structures

2 - All basic procedures are
supported. Correct names are
generated for the simple cases of
this type

3 - Many procedures are
supported. Correct names are
generated for all simple cases
and some advanced ones

4 - Most procedures are
supported. Correct names are
generated for the most common
representatives of this class

5 - All (or almost all) naming
procedures are supported.
Almost any structure of this class
including the complex cases

Extras / Add-Ins

Marming

Category Example of Structure

Biochernical
nomenclature

Functional
Groups

HaC™

Feplacement
l'h':.u F™ . |:|

"a") o 0T o uﬂf
aH

nomenclature

Multiplicative O:T/“O"““O"‘wfﬁo
nomenclature CH oH
“on Baeyer

polycycles

Spiro
polycycles
Fused and O P M

) — Py by
bridged fused w
I

systems

e OO0,

assemblies

hulticomponent n=f_ @ HeD
structures @’ﬁ{' +
u} B HeO

| Ll o

Organometallic | =M M ol

u .

compounds /HwaC R
ey ! ! =
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ACDMame ChemDraw OpenEye AutolMorn Momenclator

5 4 3 3 3
4 4 1 1 1
5 5 1 1 1
5 3 1 4 5
5 2 2 4 3
5 3 2 3 4
5 3 1 4 1
5 5 4 1 0
4 1 1 0 0
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Nomenclature @b

SMILES c
ChemSketch: Clclccc2c(c1)C(=NCC(=0)N2C)c3cccece3
MarvinSketch (Save File as) CN1C(=0)CN=C(C2=CC=CC=C2)C2=CC(Cl)=CC=C12
Web 1 ChemSpider: Clc3cc\1e(N(C(=0)C/IN=C/1c2ccecec2)C)ec3
ISIS (Via Consytant/Chemeleon)  N1(c2c(cc(cc2)Cl)C(=NCC1=0)clcccccl)C
Symyx Draw CN1c2ccc(cc2C(=NCC1=0)c3cccec3)Cl
InChl

Symyx Draw

1S/C16H13CIN20/c1-19-14-8-7-12(17)9-13(14)16(18-10-15(19)20)11-5-3-2-4-6-11/h2-9H,10H2,1H3

MarvinSketch and ChemSketch
1/C16H13CIN20/c1-19-14-8-7-12(17)9-13(14)16(18-10-15(19)20)11-5-3-2-4-6-11/h2-9H,10H2,1H3

Web T ChemSpider
1/C16H13CIN20/c1-19-14-8-7-12(17)9-13(14)16(18-10-15(19)20)11-5-3-2-4-6-11/h2-9H,10H2,1H3

Symyx Draw and ChemSketch will also convert InChl to structure
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Import/Export

1. Export as file then Import to another package

2. Cut and Paste into another package

3. Simply generate (e.g. 3D) and view in same package
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Import/Export
1. Export as file then Import to another package
3 Types of files:-
1) Picture file (gif, tiff, png etc. T no information)
2) Sketch file T includes drawing objects (lines, text etc.)

[often program specific i ChemSketch & ChemDraw will
handle ISIS/MDL/Symx .skc files but Symyx or ChemDraw will
not 1 mport ChemSketchOos . sk2 f

3) Molecule file i includes co-ordinates
[requires filters/converters]
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Import/Export

Extras / Add-Ins

1. Export as file then Import to another package

Export Formak

BioCad TPL
CiGM Metafile
ChemDiraw
ChembDraw CT
ChemPrint
Encap. Poztzcript
EPS wwirdF
HFGL
HyperChern HIM
SIS/ Draw 1.x
JPEG
Fekule STH
MPG
PChodel PCh
ROSDAL
SMILES
SoftShel SCF
Sybyl MOLZ
Sybul Line Mat.
TIFF
Windows betafile
wordPerfect Graphics EI

ISIS/Draw

requires Consystant/Chemeleon

Most can Export to a different file format

SciFinder [ c4f] |

CF [.cxf)

ChernDiraw [MDL malfile] [*.mmol]
Chermtfindows [MOL malfile) [#.mol]
[515/Craws [MOL malfile] (5. mal)
MOL molfile % mal]

1515 /Sketch [* skc)

MOL ReMfiles [~ mn)

C5S ChemDiraw 3.4 [*.chm)

C5S ChemDiraw [*.cdx)

MOL Estended Malfiles [*.mal)
CHL files [F.cml)

Adobe Acrobat [F.pdf)
YWindows Metafiles [ wmf)

YWindows Bitmaps [*.bmp;”. dib] =

ChemSketch

ChemDiraw [*.cds]

:ChermDiraw [° cds]

ChemDraw =L [ cdsml]
ChemDiraw 3.5 [*.chm]
ChemDiraw Style Sheet [*.ods]
Chemical Markup Language [*.cmi]
Connection Table [F.ct)

GIF Image [*.gif]

BMP Image [*.bmp]

|SIS Reaction [*.rsn]

I515 Reaction 3000 [7.rn)
ISIS Sketch [* ske]

|SIS Tranzp Graph [*.taf]

DL Faolfile [* mol)

MOL aolfile w3000 [* mal)

MOL SDfile [*.2df]

b SI Chemtote [*.mem)

PHG Image [*.pnal
Encapsulated PoztScript [*.eps)
PostScrpt with preview [*.epz]
SMD 4.2 [* emd)

TIFF Image [*tif, * tiff]
Windows Metafile [7wmf]
Enhanced Metafile [ emf]
Scalable Wector Graphics [*.svg)

j

ChemDraw

Note: 2D formats cannot output to 3D file formats
s CSE Computational Science & Engineering Department
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Import/Export

2. Cut and Paste into another package

Extras / Add-Ins

A
_ _ 1 | ACD/Labs031208115620
2
. - 4| 156555 -11.7843 0.0000 C
packages can give different 5 | 156541 -13.1101 0.0000 C
B | 167995 -13.7717 0.0000 C
7 | 179475 1131093 0.0000 C
results. B | 17.9429 117785 0.0000 C
9 | 167966 -11.1229 0.0000 C
10| 19.0834 -11.1100 0.0000 C
Most produce a structure but 11| 202251 117710 0.0000 C
12| 145098 -11.1240 0.0000 N
ISIS/Symyx Draw and 13| 13.3650 -11.7853 0.0000 0
14| 145094 -98020 000000
ChemSketch produces tables. | 1220000
162310000
: 17,3420000
Use Paste Specl aluseisioonoo
19| 5620000
. 2006110000
e ——— o —>
{* Paste: aChChemsketch Objeck 27810000
" Paste link: PicFure {Enhanced Metafile) >3l ai020000
Lo Text 2431110000
251910000
26 (M CHG 2 9 1 11 -
[ 27 M END
28
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poooooooOO0ODOA0
0000000000 0D
OQoo0OpQO0DO0O0OO0O0D
pooooooOO0ODOA0
poooooooOO0ODOA0
poooooooOO0ODOA0
0000000000 0D0
pooooooOO0ODOA0
o3ooooo0oonon0an
pooooooooOoOD0Oan
050000000000

?_

LM
n::v@/\

?_

N
O’\©/\



Oty -
Extras / Add-Ins

Import/Export
2. Cut and Paste into another package

(@)

Microsoft |OpenOffice|] DS  [Symyx Draw H

Word (Writer) |Visualise |[ISIS/Draw N/\
—mrarariralOR
ChemSketch v X v | v
ChemDraw \/ \/ V/ /
Drawit 1/ a/ \/ / H
CASDraw v | v | X |V Q/\ S
Chemistyad | v/ | + | X | v
BK Chem X X X | X Symyx Draw with
WinDrawChem v v x X Open Office
@)
k ~ DS Visualise

/

N
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3D Visualisation
3. Simply generate and view in same package

Most packages have modules or bundled programs/ Plug-ins/
Add-ins which are capable of some form of 2D -> 3D conversion.

A Symyx Draw h a €ondert 2Dto 3D6 me n u ( 6 Pt slindonRasmol)
A 1SIS/Draw can use ACD/Labs 3D Viewer (Add-in) or view in Rasmol

A ChemSketch contains its own 3D Viewer

A ChemDraw requires sister program ChemBio3D (as you draw hotlink)

A Drawlt has bundled program 3DViewlt

A MarvinSketch has bundled program MarvinView and MarvinSpace

A Chem 4-D requires sister program ChemSite

a8 CSE Computational Science & Engineering Department




@ Science & Technology
Facilities Council

Extras / Add-Ins

3D Visualisation
ChemSketch i 3D View

Rotate View options Measure Bonds, Angles
/—/% /—%

ACD/3D Yiewer - [noname01.s3d] =101 x]

File Edit “iew Tools Options ACDfLabs Help

== 58 . A2 8| @ % PRI
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3D Visualisation
Pitfalls

2D packages cannot directly output to 3D

0 o
View In 3D
viewer
>
: with no 3D
N optimisation
e.g. Rasmol

SymyxDrawi 6 Pus h t o
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3D Visualisation
3D Viewers with 3D optimisation

Pitfalls

ISIS/Draw
ChemDraw

ChemSketch Cut and Paste : _
0 > DS Visualiser

==

N

MarvinSketch > MarvinView3D
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3D Visualisation

3D Viewers with 3D optimisation

ChemBio3D

lelll

ChemDraw .
Tools | Templates Options  Documents  Add:

Struckure Properties Alk+Shift+5

F2

Clean Structure
Check Tautomeric Forms Chrl+Shift+T

ChemsSketch >
3D Struckure Optimization Crrl+3hift+3

Compute  License  Help

Drawlt 3DViewlt
> 30 Structure. ..

Invert Stereochemistry

2D to 3D Conversion
Symyx Draw > 0%

N

Only optimises to nearest

Pltfal IS energy minimum

CSE Computational Science & Engineering Department
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Calculation of Properties

Most packages have modules or bundled programs/
Plug-ins/Add-ins which are capable of calculating
simple molecular properties such as:

* Molecular Formula *  Molecular Weight
* Exact Mass * Molecular Composition
x =
W Formula Weight 115.174(5) [Ful =] ¥ Eormula:  CpHy4MO
[¥ EwactMass 115.093714045(5) |Ful =] [V ExactMass: 115.10 B
[ Mal, Wit 11517 = =l
¥ Famula CaHiaMOD
V¥ mjz: 115.10 {100, 0%},
¥ Composition CE2EZ H11.4% N12.2% 013.9% 116,10 {6.9%)
Paste | 0K I [+ Elem. &nal.: €, 62.57; H, 11.38; N, 12.16;
0, 13,89
Paste | !
Symyx Draw ChemDraw
Chemistry | Window  Help [FI’Om V|eW menu
| cakulator.., | Show Analysis Window]
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Calculation of Properties

Some packages are capable of calculating
other physical chemical properties:

[+ Bailing Paint:
[+ Melting Paink:
[+ Critical Temp:
[ Critical Pres:
[+ Critical Yal:
[+ Gibbs Energy:
[+ Log P

[ MR

¥ Henry's Law:
[+ Heat of Form:
[ tPsa:

¥ ClLogP:

¥ CMR:

Paste |

A ChembDraw (some only with Ultra not Pro)
MP, BP, critical temperature, pressure and volume, Gibbs
energy, Logp, CLogP, molar refractivity, heat of formation.

Chemical Propertie

zl=
516,47 [K]
304.1 [K]
676,39 [K]
46.09 [Bar]
351.5 [cm3/mol]
-53.99 [kJ/mol]
-0.06

32.37 [crm3fmol]
7.69

-251.63 [k3/mol]
46,25

0.10685

3.3046

Repork |

A ChemSketch

LogP, Molar Refractivity, Molar Volume, Parachor, Refractive Index, Surface

Tension, Density, Dielectric Constant, Polarizability.

A Drawlt (optional PhysChem module)
LogP, LogD, pKa, solubilities

A MarvinSketch

pKa, Major Microspecies, Isoelectric Point, logP, logD, Charge, Polarizability,
Orbital Electronegativity, Polar Surface Area (2D), Molecular Surface Area

(3D), Hydrogen Bond Donor-Acceptor, Huckel Analysis, Refractivity.

CSE Computational Science & Engineering Department
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Calculation of Properties

Reaction Calculator BH

ChemSketch and ChemDraw can calculate chemical ratios
(molar quantities) and percentage yields for reactions.

O O o 1 o
; T oYY
|‘|. + /u““o’”ﬁ** + of‘“ﬂﬁo ||| + 0 |||
Bl 0 S .
- = .
x
— Components
React... | Formula [ P | K | om | c | om | w | d | ield |
1 C7Hy 405 1422710 1 0.0703 - 10y
2 C4HED 86 0892 1 0sssm - 4789  S0mL 0956
3 C4HaO5 1000728 1 004 mol - 4y
Product
1 CgHy g 1684 3076 1 0033 - E1g - - 28
2 C11Hy g04Si 2423437 1 0.0351 - B5g - - 87.8 %

Symyx Draw has a Reaction Stoichiometry Calculator
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Calculation of Properties
Spectra Calculator  ChemNMR *C Estimation

ChemDraw

|§tructure Text Curves Color  Opline  wWind

Akom Properties. ..
Bond Properties. ..
Bracket Properties

Check Structure
Clean Up Struckure Shifk+CEr -k

Clean Up Reackion Shift-htr 4 Estimation quality is indicated by color: good, medium, rough
Expand Label

Contract Label

Expand Generic Struckure
&dd Multi-Center Atkachment ||
T T
120

Add Wariable Attachment

R-Logic Quers, ..

&dd 30 Property 3
Enhanced Stereochemiskry 3

Map Reaction Stams
Clear Reackion Map
fnalyze Stoichiomety:

Predict 1H-MMR. Shifts
Predict 13C-MMR. Shifts ! J

. 180 160 140
MM ake Spectrum-Structure Assignment PPM
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Extras / Add-Ins

Calculation of Properties

Spectra Calculator

WinDrawChem (XDrawChem)

WinDrawChem 1.6.2 - untitled
Format | Tools Help

L Clean up molecule
3 £ F
Auko |ayouk ZErl+L

Creake cuskorn ring

Molecule informatiar, ..
Calculate empirical Formula
Calculate molecular weight
Elermental analysis

Predict 1H MMR.

Predict IR, \

C16H13CIN20

I [Freeware] - Predicted 13C-NMR

140 120 100 a0 O

delta_C: 129.8[5) +/- 14.4 in ghift range 151.8-95.E6, intensity 1
delta_C: 125.3[0] +/- 14.3 in shift range 130.9-52.9, intensity 8
delta_C: 140.4[5] +/- 17.7 in zhift range 168.2-77. 3, intensity 1
delta_C: 163.7[5] +/- 12.7 in zhift range 197.8-34.3, intensity 1
delta_C: 50.1(T] +/- 14 in zhift range 74.9-28.3, intensity 1
delta_C: 134.5(5) +/- 19.8 in shift range 196.2-74.5. intensity 2
delta_C: 156.3(5) +/- 27.8 in shift range 207.3-51.2. intenaity 1
delta_C: 40.1(0Q] +/- 14.3 in shift range 65.6-19.8, intensity 1

Frint Export Peak: List
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Calculation of Properties

Spectra Calculator
ChemSketch and ILab

KnowltAll T allows access to the 1Q Academic Spectral Database
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