2-Butene and Acetanilide: learning to use WebMO

WebMO is a browser-based Java interface to a number of popular computational chemistry
programs. The interface works the same for all such programs; the program we will use is
Gaussian.

WebMO is provided for academic use in Ohio by the Ohio Supercomputer Center.

To log into WebMO, go to https://webmo.osc.edu. Your username is your last name and first
initial (all lower-case), and your password is the last four digits of your student ID number. For
example, John Smith (ID # 12345) logs in as “smithj” and his password is “2345”.

Your student accounts will be deleted at the end of this semester; if you need to use WebMO for
research or other Bluffton-related purposes, please contact Dr. Berger for an account.
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cis and trans 2-butene acetanilide

Follow the instructions on the following pages to build the structures and examine their
properties.



Building cis- and trans-2-butene

e Goto

WebMO Login
https://webmo.osc.edu

Version: 8.0.011e
OSC Computational Chemistry Portal

* Loginto WebMO with
Y- your username and
Password password

WebhMo ?

Building cis- and trans-2-butene

WebMO Job Manager

Status € " NewJob ~ | =) Refresh | =) Download = | % Move D Delste | % Utilitiss ~ | % Logout

@ bergertest g5 5|l (v Show all [¥/8 Showall v showall [+ =
ﬂmumuﬂ
5 unlimited
@uﬂl\m\led
“32}0{]3

Folders

B Humber MName Description Date Status Time Actions

" Inbox
3 Trash

Manage folders

WebMo Po

* You will now be in the Job Manager. The first time
you log in it will look like this.

¢ Select “New Job”
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Building cis- and trans-2-butene

Status
5 berger-test
blufiton
a unlimited
& unlimited
igh 32 jobs

Progress

e Job manager
# Build molecule

Build
u

formats,

® Job options
® Submitjob

\JEmtnrhelp

<«

Build Molecule
NSNS ¢ The “Build Molecule”

window will open.
e Select “Open Editor.”

wiil | 28

iew Mode - Rotate (drag = rotate }Y; ctrl-drag = rotate 7)

-« Open Editar Close Editar Import Malecule »

Building cis- and trans-2-butene

* The Editor is a separate

£ WebMO Editor

=

File Edit Tools

EARHEDRFeI N

|4

Build Mode - C (click = add atom; drag = add bond; click & drag = add atom & boni

window.

e The Editor defaults to
Build Mode - C
(building carbon
atoms).

e Click in the window four
times to place four
carbon atoms in a cis
arrangement.

Build Clean-Up Help
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Building cis- and trans-2-butene

&

File Edit Tools Build Clean-Up Help

EARAEDRPelENES

)5 Pla

Build Mode - C (click = add atom, drag = add hond; click & drag = add atom & bon

Now click on the first
atom and drag to the
second.

Click on the second and
drag to the third.

Click on the third and
drag to the fourth

You will have placed
bonds between the four
atoms.

Building cis- and trans-2-butene

£

File Edit Tools Build Clean-Up Help

Zy

W\

Build Mode - C (click = add atom; drag = add bond; click & drag = add atom & bond |

EANdERreI AL

HNEFRERN LS

* Click on the “pointer”

button (“Adjust”) in the
tool menu.

Right-click on the
middle bond, and select
“Double” from the
menu that appears.
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Building cis- and trans-2-butene

e Click the “Wrench” tool
Fle Cal Toos Vew Buld Adust Ceandp Hep : (“Comprehensive
Cleanup using
Mechanics”).

* The “Broom” tool
(“Comprehensive

Cleanup”) will also

% work.

Build Mode - C (click = add atom, drag = add hond; click & drag = add atom & bond

EARAEDRPelENES

)5 Pla

Building cis- and trans-2-butene

. * You have successfully

o oo e o et e cmiy o ﬂ built cis-2-butene.

£ e Click on the “eXit”

A button to go back to the
'f Build Molecule window.

Build Mode - C (click = add atom; drag = add bond; click & drag = add atom & bon
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Building cis- and trans-2-butene

Status
5 berger-tes
blufiton
a unlimited
@ unlimited
iﬁ‘32mns
Progress

® Job manager
# Build molecul

® Jlob options
® Submitjob

\J Editar help

t

le

Build Molecule

«

Biil | LS

=

Wiew Mode - Rotate (drag = rotate 37 cirl-drag = rotate 7)

7
v

* Now you are ready

to create your job.

e Click the “Right

Arrow” button to
go on to the next
step.

<

[ Open Editor ][ Close Editor ][ Import Molecule ]

>

Building cis- and trans-2-butene

Configure Gaussian Job Options

Notes

Status « Job Options
b berger-test
gﬂblumun Job Name
73 Ml Calculation
@y unlimited
@ Theory
igh, 38 jobs
! Basis Sel
Progress
e Charge
* Job manager
 Buildmolecule | Multplicity
* Job options
& Submitjob
\J Help

Advanced Preview
C4HS
Molecular Energy v
Hartree-Fock  |»

Basic: 3-21G v
0
Singlet |w

Name your job
“cis-2-butene”.
Change
“Calculation” to
“Geometry
Optimization”
Change “Theory”
to “AM1”
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Building cis- and trans-2-butene

Configure Gaussian Job Option

e Click the “Right

Status «[ JobOptions | Advanced Preview Notes

g bergarlst Arrow” button to
ﬂb\umun Job Hame cis-2-butene

(3} OITEY Calculation Geometry Optimization v i

i omety Op I+l submit your

- Theory AM [s] .

. Basis So calculation to the
ETEss Charge 0

® Job manager
® Build molecule
® Job options

Multiplicity Singlat |v| server.

Configure options for

® Submitjob

oHeIp ‘ }Eﬂp

Building cis- and trans-2-butene
WebMO Job Manager

Status & 4 NewJob = | 2] Refrssh | |2} Download + | % Move To = | €3 Dalste | % Utiltiss * = % Logout

8 beroartest Showal [v) =

bluffton
&} unlimited B Number Hame Description Date Status Time  Actions

@ unlimited [ 3348 cis-2-butene  Geometry Optimization - Gaussian  1/8/2010 15:27 Complete 4 8sec )3
@JBB]ODS
Folders

o Inbox
3 Trash

Manage folders

webho Go

* You will go to the Job Manager. When your job is
complete, the Job Manager will update to show that
it is complete.
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Building cis- and trans-2-butene

* Repeat these steps to
build trans-2-butene.

ol
=]

File Edit Tools View Build Adjust Clean-Up Help
* Be sure you place your
four carbon atoms in a
“zig-zag” configuration.
* If you use the “Broom”
%] tool to clean up rather
than the ”Wrench” Fool,
you may get cis again. If
so, select “Undo” from
the Edit menu and try the
“Wrench” tool.
Total strain energy: 0.133 kealimol

Building cis- and trans-2-butene
WebMO Job Manager

Status € ¢ NewJob = | 2] Refrash | |2} Download * | % Move To = | €3 Delete | % Utilities * | % Logout
M bergertest § ghow al (v Show all || Showall || Showall || =]
blufiton
@ unlimited W Humber Hame Description Date Status Time Actions
@unl\rmted ] 2347 trans-2-butene  Geometry Optimization - Gaussian  1/8/2010 15:47 Complete 4 8sec )3
J03ﬁmhs
B [0 2348 cis-2-butene Geometry Optimization - Gaussian  1/8/2010 15:2* Complete 4.8 sec )3
Folders
o Inbox
¥ Trash
Manage folders

WebMO ';'

¢ We will now examine our 2-butene isomers.

e Click on the “View Job” button at the far right, for
one of the two jobs.
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Building cis- and trans-2-butene
View Job

3346: cis-2-butene, Geometry Optimization |

Status «

5 berger-test
gblumun

& unlimited
@ unlimited
iSSJubs

Summary

® cis-2-bulene

IDENERFEIEIEY

QJQD IManager
E’ Raw autput
~J allfiles
Print

Help

Wiew Maode - Rotate (drag = rotate XY, cirl-drag = rotate Z)

HNotes »
- [ Resetviews | [ tiew Job Using This Geomety | | Expon Mokcuie | -
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Building acetanilide in WebMO

* Using the menu at left,

& WebMO Editor =Joks .

File Edit Tools Bm& CleanlUp Help ClICk ”JOb Manager.”

o

x e Start a new job and

2 open the Editor.

3 e Within the Editor, select
. the “Build” menu and

" choose “Fragment.”

Build Mode - C {click = add atorn; drag = add bond; click & drag = add atom & bon,

Building acetanilide in WebMO

1. Under “Category”

\Category: Rings [+|m#p Hen : SEIeCt ”RingS.”
Froment: ﬁﬂﬁg|||=.§;1 Y .

wp | o [N 2. Under “Fragment
0 3 select “Benzene.”
. 3. Click “OK.”

4. Click in the Editor

<<t
2 RNE

window to place a
benzene molecule

Build Mode - C (click = add atorm; drag = add hond; click & drag = add atorm & bond t h e re .
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Building acetanilide in WebMO

e Acetanilide has an

File Eg Build CleanUp Help : acetam|d0 group
&= attached to benzene.
&=

* Use the “View” tools to
adjust the size and
position of the
molecule so that you

b have room to build.

Build Mode - Fragment (click = add fragment; drag = add hond)

Building acetanilide in WebMO

¢ Click the “Build” button.

e Click on one of the
hydrogen atoms to
change it to a carbon
atom.

&

File Edit Tools Build Clean-Up Help

* Place three more atoms
¢ in the window and
connect them as
shown.

Build Mode - C (click = add atom; drag = add bond; click & drag = add atom & bond

1/8/2010
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Building acetanilide in WebMO

File Edit Tools Build CleanUp Help e button, A dialog
window will open.

it 5] &4

Build Mode - ¢ (click= add ator; drag = add bond; click & drag = add atorn & band

* Click the periodic table

Building acetanilide in WebMO

e Click “N” for nitrogen.

i

[ Symbol: c B
s Atomichumber: 6 Jo]r[n

B N

« [ca s o [ [ 5o | NP |
P w0 | o | 7o | | v [ pa o | o [ 7e] 1 [
B [ | 5 | 7o | w | e [ oo | o | Pt [0 [0 [ 70| Po | o8 [po | a0 [
ra | 2

== [l = [=[=[=]o]=]= [=[=]=]
HEE

b

Build Made - C {click = add atom; drag = add bond; click & drag = add atorm & bond

T2 )5 s

1/8/2010
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Building acetanilide in WebMO

¢ Click the carbon atom

indicated by the blue
arrow, to change it to
nitrogen.

Now, using the periodic
table button, change to
oxygen and convert the
carbon atom indicated
by the red arrow.

Building acetanilide in WebMO

3 %1 1. Right-click to change

£
File Edit Tools Build CleanUp Help
P
)
=
x I“
1
| 2
R t
2]
Cu
Build Mode - G click= add atorm: drag = add bond; click & drag = add atom & bond
&
File Edit Tool Build Clean-Up Help
P
&
=
k

iihlelsl £la

Build Mode - O (click = add atom, drag = add bond; click & drag = add atom & bond

the bond indicated to
a double bond.

Click the Broom button
(“Comprehensive
Cleanup”).

Close the Editor
window.

1/8/2010
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Building acetanilide in WebMO

wiille]

Job Hame
Calculation
Theory
Basis Sel
= Charge
Multiplicity

Wiew Mode - Rotate (drag = rotate XY, cirl-drag = rotate Z)

4 [ Open Editor ” Close Editor ” Import Molecule ] } 4

[ Job Options

| Advanced Preview

Acetanilide
Geometry Optimization
AMT %]

0
Singlet ||

MNotes

e Click the right-arrow button, and name the job
“Acetanilide.” Use the same parameters as before (as

above).

* Click the right-arrow button again to submit the job.

Building acetanilide in WebMO

Status ¥ 4" NewJdob » | 2| Refresh | '2) Download = | % Move To = | &9 Delete | % Utilities ~ | % Logout
& bergertest 8 oo all v Showall |+ Showall  [% 1 Showall |+ =
blutiten
gunhm\ted Humber HName Description Date Status Time Actions
@unlimited M 3348 Acetanilide Geometry Optimization - Gaussian 1/8/2010 1632 Complste 88sec 2
mmmha
! [0 2247 trans-2-butene  Geometry Optimization - Gaussian  1/8/2010 15:47 Complete 4.9sec ))
Folders
@ M O 3348 cis-2-butene Geometry Optimization - Gaussian  1/8/2010 15:27 Complete 4.8 sec P
a Trash
Manage folders

* When the job is finished, the Job Manager will show

it as “Complete.”

e Click “View Job” for your acetanilide structure.

1/8/2010
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Building acetanilide in WebMO

m it > £

View Mode - Rotate (drag = rotate XY, ctrl-drag = rotate 7)

-~ [ Resetviews: | [ New Job Using The Geomety | [ Export Moleous | —

e We will now examine the molecular orbitals and
electrostatic potential map (charge map) of acetanlide.

e Click “New Job Using This Geometry.” Click the right-
arrow button to reach the “Configure Guassian” window.

Building acetanilide in WebMO

Job Options Advan Notes

soblame  Acetanilide e Setup the parameters
Calculation Malecular Orbitals R

oy AN . as shown at left:

Basis Set

Charge 0 - Acetanlllde

Multiplicity Singlet [

— Molecular Orbitals
— AM1

< > -0
— Singlet

* Click the right arrow to
submit the job.
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Building acetanilide in WebMO

n
")
L =T T ST C R U U U R SR CO R SR CH <1

-0.55989 Harlree
-0.53945 Hartree
-0.52765 Harlree

-0.51872 Hartree

&

-0.50411 Hartree

&

-0.48055 Hartree

-0.46267 Hartree

-0.44191 Hartree

-0.42710 Hartree

-0.41020 Hartree

-0.38720 Hartree

-0.32707 Hartree

0.00340 Hartree

0.01060 Hartree

0.05066 Hartree

Yoo rerveree
CEEEEEEEEEEE

A

v v

s

* When the job is

completed, click “View
job”.

Scroll down to
molecular orbital 26,
and select “View”.

A new window will
open. Be patient while
it loads.

Building acetanilide in WebMO

| 1 Mcewes

e L1 Yew Moo
a 0B 8 hME-E P

RUIHE_molt
MO | e g

Elecuron gensity

Liectinstaie potential
HOMD density
LUMO dosesity

* The selected Molecular

Orbital is shown in the
window.

You can view other
orbitals by click on
them in the menu at
the left.

1/8/2010
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Building acetanilide in WebMO

¢ To see the electrostatic
— . potential surface, click
am@a nMEE 9 the labeled bar.

iob1345_ modé | MO1 | MOZ | MOD | W04 | Becwossaticpotenial | Electmstatic posertial
MO [Oce [ Eneegy

22
22 |
4

* |f you have a three-
button mouse, drag the
middle button to resize.

* If you have a scroller
mouse, use the scroller
to resize.

Building acetanilide in WebMO

e EM Vew oo
aERe haEE @

ob1345_ mo26 | MO1 | MOZ | MOD | M0 | EBecunssatcpotenial | Blectmstatc posentisl

* To make the surface
more transparent,
select “Edit MOViewer
Preferences.”

* Change “Opacity” to
B 66% or less.

Isosurface erecue rColors rPIanes ‘

o } * Click “Apply” or “OK.”
Iso.value (ED)  |0.0030 J . .
opaciy — DPws | * Exit the window when

Display isosurface

you are done.

Save as default [ | Apply to all windows [ |

‘ 0K || Cancel H Apply H Defaults
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