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About This Document

« This manual is a tutorial demonstrating use cases for Winmostar V11.
« For those using Winmostar V11 for the first time, please consult Beginner's Guide.
« For those who wish to explore the details of each feature, please refer to Winmostar User Manual.

« If you are unable to proceed with the operations as outlined in this manual, please first
consult _Frequently asked questions.

« If your issue is not resolved through the Frequently Asked Questions, for the purpose of
information accumulation and management, please contact us from Contact. Attach files generated
at the time of the issue and provide steps to reproduce the problem.

« The copyright for this document is held by X-Ability Co., Ltd. Any copying or duplication of the

content in any form without the express permission of X-Ability Co., Ltd. is strictly prohibited.
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https://winmostar.com/en/tutorials/BeginnersGuide.pdf
https://winmostar.com/en/manual_en/html/introduction/introduction.html
https://winmostar.com/en/manual_en/html/faq/faq.html
https://winmostar.com/en/support_en.php

Overview

« Molecular orbitals, electrostatic potential, vibrational spectrum (IR (+Raman)), Gibbs
free energy, UV-Vis spectrum, and NMR spectrum of an isolated propylene molecule in
the gas phase are obtained via quantum chemical calculations using Gaussian
(B3LYP/6-31G*).

Overview of the steps: w
A. Modeling of the System |

(Structural Formula) (Three-Dimensional Structure)

B. Execution of Calculate Propylene Molecule
Structure optimization + vibrational calculation

— TDDFT calculation > NMR calculation
PThe TDDFT calculation is required for UV-Vis display.]

C. Analysis of Results l ﬂ| ‘

Molecular Orbitals, Electrostatic Potential,IR
(+Raman), Free Energy, UV-Vis, NMR Chemical | | I 1l
Note: Shift] L oo

« Due to the time required to display the ESP,we will show the potential distribution
based on charge analysis (Mulliken charges if not specified in the label/charge)
instead of the electrostatic potential.]
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Preference of Operating Environment

 For Gaussian:
— Please install Gaussian according to Gaussian Installation Manual available at
https://winmostar.com/en/manual en/installation/Gaussian setup manual en win.

pdf
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Operating Modes of Winmostar V11

V11 offers two operating modes: Project Mode and File Mode.
This manual focuses on operations in Project Mode.

@ winmostar (PREMIUM) V11.5.6

File Edit Select View QM MD Solid Add-On TJools Window Help
L e~-0 -2 B R - © O [ [ @ sover MOPAC v M2
el 1.+ @ @ D & HD % reenm e 2 48 @& | Project Mode New Features in V11

¥ Recent projects

= — p— B Users can manage jobs without having to
profact (5 Croate ew Project (30)- manage individual files.

forSetup

toluene 0 crestenewproject (20).. : We generally recommend using this mode.

® Create new project (SMILES)...

¥ Project

e i‘j Create new project (Import File)...
Options

File Mode

Users explicitly create and manage
individual files.

The operational procedure is the same as
from V10 and earlier versions.

File mode (V10 compatibility mode)

D Create New File...

When creating a continuation job in File Mode or versions before V10, you must display the final structure
of the original job each time. In Project Mode, this final structure is automatically inherited.
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A. Modeling of the System

A. Launch Winmostar and click Create New Project (3D). (If Winmostar is already
running, click File | Close first.)

B. Enter 'propylene'in Project name and click Save.

@ Winmostar (ELITE) V11.7.4

Eile Edit Select View OM MD Solid Add-On Jools Window Help

Le~-0 -2 BB -t © © [ & @ sover v
Elmu'rIH1v+Q.@.\jo§v+H%% Fragment -CH3 + | Replace

¥ Recent projects
Froject Status PfCI]ECt mode
||D Create New Project (3D)... h
@ Create new project (2D)...
Options ¥
- O

@ Create new project (SMILES)...

¥ Project

|'_1'| Create new project (Import File)...

- * mesa

@ New project

X
Project name
Location (@) Arbitrary folder C:¥winmos11.7. 4¥UNata¥ v ‘ Browse...
(O Last opened folder C:¥winmos11.7.4¥UserData¥
(O UserData folder C:¥winmos11.7. 4¥UserData¥
(O Users¥public folder C:¥Users¥Public¥
Description (Optional)

| save (
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A. Modeling of the System

For detailed instructions on creating the initial structure, please refer
to Winmostar User Manual section 5, 'Structure Building'. Here, we will load an existing
molecular structure file.

A. Click File | Import | Sample File | propylene.xyz.
- If you wish to load a different file at this stage, use File | Import File instead.

B. In Import File dialog, click Discard and import.
C. Confirm that the desired molecule appears in Viewport.

ranipu .

@ C¥winmos11.7. 4¥UserData¥propylene wmpjdata¥propylene.wmpj - Winmosta 1gix.pdb |mpDI‘t FI|E >'<
File Edit Select View QM MD Solid Add-On Tools Window Help 1uac.pdb
Epj New Project... Ctrl+Alt+N t - M @ O Elﬂ 3htb.pdb

New Project with Current Model... al.cif o e
il Open Project.. culars0 | H % 96 | Fragmemt T Do you want to discard the current content and load & new structure?

Open Recent Project 4 E au.cif

i »
Project 0 N=? CH M=13.02 au_slab.cif
Fi Marked Order:1- 2 - 0 - bisapc.dat H H 1

0 newrie cute Marked Alom: X« 0 =01 '~ Discard and impart id tile Cancel
=1 OpenfFile.. Cr+0 |54 Length=1.1 Angle= * Ding <502t

Open Recent File > a caffeine.dat
g Reload ca_fcc_prim.mol2
B savefile Ctrl+s chidat
@ Save File A a ch4.mol2

save File As.

Close Ctrlew ch4_h2o_solution.mol2

= chd_resp.dat

I'ﬂ Import File... @ ch4_vapor_am1bcc_dreiding_gromacs.wmm

Import Recent File ch4_vapor_am1bcc_dreiding_lammps.wmm

Import @ SMILES.. coozcif
th Export File... [ Structural Formula... Py gus

Export » Sample Flle -
M fa it (5]

pe_am1bcc_50_20.

J

pio_ab.com
pp_amibcc_15_50.mol2
propylene.xyz

ptif
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B. Execution of Calculate

A. Select Gaussian from Solver.
B. Click ™ (Workflow Setup).

Solver | Gaussian w B
ONDOJS =

v | Repla g aMESS <:
NWChem

TemPor A MMPS

Gromacs

Quantum ESPRESS0

Towh
1451 Z= (-5UB0TZ

il

VN winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4



B. Execution of Calculate

A. In Gaussian Workflow Setup window, select 'Optimize + IR + TDDFT + NMR' from
Preset.

(@ Gaussian Workflow Setup - O X

Preset |Optimize+IR + TDDFT +NMR v #ofJobs: | 4
Energy A
IR

[]Enable parameter jstructure scan =~ Config. ..

IR-+Raman
st ptHr .
tﬂ'nl .
Task ggm:i%:lgm v | Basisset | 6-31G*
Optimize+IR
Chargd Optimize +IR +Raman Solvent [Mone] w
Optimize + TDDFT
Optimize + NMR
Optimize +IR + TDDFT + NMR
Optimize(TS)+IR
Optimize(TS)+R +IRC Details...
RESP Charge
Optimize + RESP Charge

Add preset...

Task Edit preset list... T A=
Reset preset... e

1] tiplicity & olvent [Mone]

Same conditions as previous job  Continue from | previous job v

Details...
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B. Execution of Calculate

« If you want to expedite the calculation by reducing accuracy, change Basis set of 1st
job to 'STO-3G'. If you also want to calculate the Raman spectrum, change Task of
1st job to 'Optimize + IR + Raman'. If not, proceed to the next page.

@ Gaussian Workflow Setup - O *

Preset Optimize+IR + TDDFT +NMR v (modified) #ofJobs: | 4 D )

[[]Enable parameter/structure scan ~ Confia...

1st job /1 .
Task Optimize +IR+Raman ~| Method B3LYP ~ | Basisset |STO-3G ( 1
Energy \ =
Charge  |Optimize Multiplicity |1 W Solvent | [None] 4 v
IR

IR +Raman
TDDFT

NMR
Optimize(TS)
Optimize(TDDFT)
IRC(Forward)
2ndjob  [[RC(Reverse) Yy
Optimize +IR

Optimize +IR +Raman 1 Bz & _
Task Optimize (TS) +IR | B3LYP STO-3G
i

Details. ..

RESP
Scan

[Mone]

ol L Farnbim s fFam | meeoia e dnk
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Supplement: Workflow of Running Calculations

In this case, 'Optimize + IR' calculation (A) will be executed first, followed by "TDDFT'
calculation (B). Atomic coordinate information is automatically transferred between
consecutive calculations, and the final structure from (A) serves as the initial structure
for (B). Each calculation is performed within its own work folder.

(@ Gaussian Workflow Setup - O X
| Preset Optimize+IR + TDDFT + NMR v #oflobs: 4+ 3
Enable parameter fstructure scan Config Work Folder
|

1st job +

Task Optimize +IR v Method B3LYP ~ DBasisset 6-31G*
|
| Charge 0 ~ Multiplicity 1 ~ Solvent [NO!'IE] L wor k 1 G AU O PT_ | R
| Details...

Task TDDFT v e B3LYP Ba e 6-31G*

[Mone]
work2_GAU_TDDFT

’Same conditions as previous job Continue from previous job

Details...
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B. Execution of Calculate

(For remote jobs, please proceed here first. )
A. Click OK at the bottom right of Gaussian Workflow Setup window.

B. Click Run in Job Setting window. Winmostar Job Manager will start in the background, and
a black console window will appear as shown on the right, beginning the calculation.

@ Job Setting

(®) Run local job
Program
Path

(O Run remote job

[ Do not run job after saviny

Parallelization

Prefix for working folder

Descriptions for jobs (Optional)

- [m] x

Winmostar/JM Exec2 2022/12/05 11:29:10
Gaussian

C:¥G16W¥g16.exe

g files

# of Threads /MPI Proc (1 E

work

AserData¥project_B7 . wmpidata¥E

Supplement: If you want to modify the input file yourself or copy it to a remote server for use, check 'Do not
run job after saving files' in Job Setting window and click Run. If you wish to execute the calculation after

saving, click File | Project | Selected Working Folder | Run.

YNl winmo

star
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https://winmostar.com/en/tutorials/RemoteJob_tutorial_1(ProjectMode).pdf

B. Execution of Calculate

A. When you return to Main window (it is fine to do so even during computation), the
parent-child relationship of the three work folders corresponding to each job in Gaussian
Workflow Setup window is displayed in a tree-like structure in Project area.

B. In Viewport, the input file from the first work folder (workl_GAU_OPT-IR) is
automatically opened. This can also be confirmed at the top of Viewport.

@ C¥winmos11.7.4¥UserData¥propylene.wmpjdata¥propylene.wmpj - Winmostar (ELITE) V11.7.4 [Project Mode] — O XK

Eile Edit Select View QM MD Solid Add-On Tools Window Help

Le~-0 -2 BB - @ O [ F @ Sover Geussion v M @ @ H [ & Lebelcherge (Hide Label/Charee) v
BemeniH 1+ + @ @ D & JH % 9% Freoment -CH < Repace @ & () @ £ K F

¥ Recentprojects E work1_GAU_OPT-IRRAMAN Input File (gau.gif) ‘ | » Animation
Project Status N=139 C3HE M=42.08
@ propylene I L1 Marked Order: 8- 1-2-0 | Zalaumords
P o Marked Atom: X= 2816047 Y= 1233451 2= 0.908002
oo Length= 3.207332 Angle= 28.61726 Dihedral= * Lper= * ¥ Coordinates
Format @xyz () z-Matrix
Elem ¥ ¥ z
»~
¥ Project TC  0.0000 0.0000 0.0000
R e o e 20 1.2310 0.0000  0.0000
(propyiene) a 50 2.1622  1.2202  0.0000
4H -0.5381 -0.9279  0.0003
. 5H -0.5946 0.9229 -0.0003
@ work1_GAU_OPT-1R. __ =3 §H 1.8972 -0.9471 0.0004
. 7H  2.8225 1.2353 -0.9034
vor k2 _GAU_TODFT BH  1.5394  2.1481 -0.0043
= work3_GAU_NHR Lo} | ] 1.2395  0.9030
. 0 W
Action (work1_GAU_OPT-IRRAMAN) )
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B. Execution of Calculate

A. As the computation progresses, the status of each work folder in Project area will
change from PEND (black) to RUN (green) to END (blue) .

B. Wait until the status of all work folders changes to END (blue) . At this point, the
status of Recent project, 'propylene,’ will also change to ALL END (blue) .

¥ Recentprojects ¥ Recent projects ¥ Recent projects

Project Status Froject Status Froject Status
© propylene RIUN(1) © propylene RUN(1) © propylene ALL END
¥ Project ¥ Project ¥ Project
Working Folders (propylene) Options ¥ Working Folders (propylene) Options ¥ Working Folders (propylene) Options ¥

Hame Status Status

@ workl1_GAU_OPT-IR.._. FRUHN @ work1_GAU_OPT-IR._.  END © ':rlﬂ-ull-l"-ll- .- EHND

“ work2_GAU_TDDFT PEND = work2_GAU_TODFT RUN vork2_8AU_TODFT END

L w;s_agu_m PEND = wor k3_GAU_NMR PEND = work3_GAU_NMR END
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B. Execution of Calculate

A. If you want to view the key contents of the logs for each calculation, click on the
relevant work folder in Working forldrs of Project area, then click Log (Extracted)
in Action. (This feature is limited to the Professional Premium edition.

B. If you want to view the complete logs, click Log.

YN winmostar copyright 2008-2023 x-Ability Co., Ltd.

¥ Recentprojects k= work1_GAU_OPT-IRRAMAN Input File (gau.gif) ' » Animation
Project Status {N=9 C3HR M= 42 08
© propylene ALL END @ Extracted Log (C:¥winmos11.7.4¥UserData¥propylene.wmpjdata¥work1_GAU_OPT-IRRAMAN¥gau.log) — O XL
Gaussian 16, Revision B .01, A
Will use up to 1 processors via shared memory. L
#P B3LYP/STO-3G opt pop=full gfprint freg=raman H
Charge = 0 Multiplicity = 1 =
¥ Proj Hitoms= 9 HOM= 9 NOMF= 0 HMMI= 0 HMMIF= ] .
plect Stoichiometry  C3H6
Working Folders (propylene) i Framework group C1l[HE({C3H6)]
OpRons 21 basis functions, 63 primitive gaussians, 21 cartesian basis functions
Name Staty 12 alpha electrons 12 beta electrons
Done: E(RB3LYP) = -116.474242894 A.U. after 10 cycles -
© work1_GAU_OPT-IK_..  END imum Force 0.041004 0.000450 NO
- work2_GAU_TDOFT END Force 0.008678 0.000300 HO
Haximum Displacement 0.086310 0.001800 HO _
L k3 _GAL _NHR END
Mo RHS Displacement 0.043471 0.001200 HO ]
SCF Done: E(RB3LYP) = -116.476827879 AU, after 10 cycles
Maximum Force 0.006069 0.000450 HO
RMS Force 0.001937 0.000300 HO
Haximum Displacement 0.035809 0.001800 HO
RMS Displacemnent 0.013375 0.001200 HO
: SCF Done: E(RB3LYP) = -116.477022608 A.U. after 9 cycles
Action (work1_GAU_OPT-IRRAMAN) Mazimun Force 0.000340 0.000450 YES
= RHS Force 0.000129 0.000300 YES
(A coordinate (Initial) Mazimum Displacement 0.004229 0.001800 HO
. RMS Displacemnent 0.001326 0.001200 HO
4 Coordinate (Final, Chprge & Dipole SCF Done: E(RBILYP) = -116.477023768 4.U. after 7 cycles
@ Log Haximun Force 0.000091 0.000450 YES
RMS Force 0.000034 0.000300 YES
:I Haximum Displacement 0.001016 0.001800 YES
B:I — RMS Displacenent 0.000400 0.001200 YES
e Optimization completed.
& MO & Cha —-— Stationary point found.
E roe Dipole moment {(field-independent basis, Debye): |
(< R/Raman = ) 0.2757  ¥= _ -0.0338_ Z= 0.0003 Tot= v iy
& show in Explorer < L
= :
_____ TTOntFaa 1 9y B]

15



Supplement: Continuing Calculations

This page is not necessary for this manual.

A.

B.
C.

D.

If you want to start a calculation using the final atomic coordinates from a completed
calculation, first click ™ (Workflow Setup).

Click Yes in Information dialog.

Select the work folder from which you want to continue under 'Select working
folder' and then click OK.

Set up Gaussian Workflow Setup window as described on pages 9-10 and start the
calculation.

X You do not need to display the final structure of the continuing job in Main wmdow like
|n flle mode @Selectworklngfolder

Select the working folder which you want to continue the job from

Mame Status Profile Output Location L
H work] GAU_OPT-1RRAMAM EMD Local Job Local
IITI:D m atl on >< L work2 GAU_TDDFT EMND Local Job Local
e workd GAL NMR EMD Local Job Local

0 Do you want to continue from previous run?

Yes No Cancel
1

| 4

V4!
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Supplement: Continuing Calculations

This page is not necessary for this manual.

This section introduces how to start calculations after editing the molecular structure of
the final state from a completed calculation.

A. In Working Folders of Project area, click working folder of the original structure you
want to edit, and select Coordinate (Initial) (if editing the initial structure) or
Coordinate (Final) (if editing the final structure) under Action.

B. Use various tool buttons and features under edit menu to modify the molecular
structure. When prompted with 'Do you want to continue and save in a format that
can be output?' click Yes.

C. If you wish to pause your work, click [E (Save File) button to save the structure. It
will reappear when you reopen the project in Winmostar after restarting. Alternatively,
click (Export F[17) to save the structure as a file, and when needed,
click [ty (Import File) to load the structure from the saved file.

D. After editing the molecular structure and if you wish to perform calculations within
the same project, click 4 (Workflow Setup) and click No when asked if you want
to continue the job. If you want to create a new proiect and perform calculations,
click File | New Project with Current Model then ¥ (Workflow Setup).

VN winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4 17



C. Result Analysis Structure Optimization Animation

Subsequent steps can be skipped unless a specific analysis item needs to be checked.

A. In Working Folders of Project area, click on the work folder for the structure
optimization calculation (workl_GAU_OPT-IR).

B. Click Animation in Action to bring up Animation Panel on the right side of Main

window. Clicking | @ play button will display the process of structure optimization
as an animation.

C. Below Animation panel, the values of the selected Column from the list above are

displayed in a graph.

¥ Project
Working Folders (propylene) Op

> work1_GAU_OPT-I1R. .. END
L work2_GAU_TDDFT END
L work3_GAL_MKR END

<
Action (work1_GAU_OPT-IRRAMAN)
1 coordinate (Initial)
d Coordinate (Final), Charge & Dipole
Log
Log (Extracted)
[ Animation (
[ MO & Charge
E‘ IR /Raman

Hame Status

Z

utput File (gau.log)

89

573

¥ Animation

4 <«

Speed [roop

2E(RB3LYP) = -116.47682787% 10
3E(RB3LYP) = -116,477022608 9
4ERB3LYP) = -116.477023768 7

Result |Opt|mizaﬁon com;;ietej.
|

Pot  Comn 4 <

\

-116.477023768

VN winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4
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C. Result Analysis Molecular Orbitals

A. In Working Folders of Project area, click the work folder for the structure optimization
calculation (workl_GAU_OPT-IR).

B. Click MO & Charges in Action, and Energy Level Diagram window and Surface
Setup window will appear. In Energy Level Diagram window, you can check the
energy of each molecular orbital and the HOMO-LUMO gap. (Note that values will differ
with STO-3G basis set).

Supplement: A simple approximation of the ionization potential can be obtained by reversing the sign of
the HOMO energy.

@ Energy Leve — O x
¥ Project M0z 12 nit: () Hartree @ surface Setup - O X
Working Folders (propylene) Options ¥ P ®@ev File(E)
Of f zet
Name Status Ugﬂaggg l‘:ﬂ: 7 3 C:¥winmos_l L ?.#UsgrDat_a¥propylene.wmpjdata¥work 1_GAU_OPT-IRRAMAN¥gau
@ workl1_GAU_OPT-IR__. END : & cale Quantity Mo )
“ work2_GAU_TODFT END LU By
_GAl_ -5.4042 &Y < >
L work3_GAU_HHR END TR Selected MO 12 & Show Diagram
17.1358
13.0848
12,4535
12,3481 - Parameters
11,9083 —
< > 1;. ég?é [E— Draw Style _511'!0011'1 ~| [C] oraw boundary (] bump cube file
i 3.3683
Action (work1_GAU_OPT-IRRAMAN) 3 Transparency 0.2 ~ | [[] braw contour map
. -8.1765
 Coordnate (intel) _;gg%gg Isosurface Value (0.03
d Coordinate (Final), Charge & Dipole 10 7EER — '
i Log Hgg% e Points |50 | Scale |1.5 |
-17.6187 -
Som A g | =
H anmaton -272.0854
[5= Mo & Charge < -272.4785 Export... ¥ ——
[« IR /Raman
Excel Close
° d Show in Explorer
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C. Result Analysis Molecular Orbitals

A. In Energy Level Diagram window, click to select the orbital you wish to display in
3D (by default, the HOMO, which is the highest energy occupied orbital, is selected).
Click Draw button in Surface Setup window.

B. Winmostar Viewer will launch, displaying the molecular orbital selected in step 1 in

@ Energy Leve - 0 % @ Surface Setup _ 0 X @ gaulog MO #12 isoval=0.03 - Winmostar Viewer V11.7.4 s [} X
5 file View Hel

HOMO: 12 Unit: O Hartree File(B) e
HUgU;I_FggU Sap: @ey C:¥winmos_1]_..?.‘!¥UsgrDa;a¥propvlene.wmpjdata¥workl_GAU_OPT -IRRAMAN¥gau

' © 0ff set Quantity MO v
LUMO Energy: -

3.3688 eY

Selected MO 12 A | Show Diagram

HOMO Enersy: Scale :L

-5.4042 Y <

A

}g }ggggg Draw Style @I [Coraw boundary [ Dump cube file

17 12,3481 [

16 11.9083 —— |\ Transparency 0.2~ | [_]oraw contour map

15 11.1251 |

a.am2
2" apan ' Isosurface Value E

10 -9.0255

3 -10.2289

g -10.2568 -

| =

5 -17.5187 I Boort...¥ _ orow &

4 -20.0632 -

3 -271.5917 \4

2 -272.0654

1 -272.4785

Excel Close

Thmmen MaAacie-_ Ml

VU winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4-
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C. Result Analysis Electrostatic Potential

A. In Surface Setup window, select ESP (Population Charge)/Surface from Quantity
dropdown, then click Generate Cube in the bottom right.

B. Once Cube Plot window appears, click Draw. Winmostar Viewer will launch,
displaying the approximate electrostatic potential mapped onto the molecular surface,
calculated from Mulliken charges.

@ Surface Setup
File(B)

- O

F-max,F-min 0.305723995 -0.305467010

Export...¥ | MO #12

Quantity SP(Population Charge)/Surface JEEN
Selected MO
Pop 0
ESP(Population Charge)/Surface
MO /Surface
Parameters Density
ESP
Draw Style UUUT [T Dr@W DOUNGEry
Transparency 0.2 ~ | []Draw contour map
Isosurface Value [0.03
Points|50 | Scale 15 |

1

] Dump cube file

X

C:¥winmos11.7. #¥UserData¥propylene. wmpjdata¥work 1 GAU_OPT-IRRAMAN¥gau

@ Cube Plot -
File(F)

C:¥winmos11.7.4¥UserData¥propylene. wmpjdata¥work 1_GAU_OPT-IRRAMAN¥winr

cube Manipulation File 1 |winmos_surf.cube

O

File 2 Iwimmos_espz.mbe

Parameters
Draw Style |Smooth v | ] Draw boundary
Transparency 0.2 v | [Joraw contour map

Isosurface Value [[Juse absolute value

Mn [999 | Max [999

Original File: gau.log

Export... ¥ | ESP(Population Charge)/Surface Draw

X

N

@ ..on Charge)/Surface isoval=0.03 - Winmostar Viewer V11.7.4 — (] X

File View Help

002334

-0.04396
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C. Result Analysis IR/Raman Spectrum

A. In Working Folders of Project Area, click the vibrational calculation work
folder (workl_GAU_OPT-IR) or (workl_GAU_OPT-IRRAMAN) for Raman.

B. Click IR/Raman under Action to display the spectrum.

- If frequency scaling is required based on the computational method and basis set used,
select the appropriate option from Freq. Scaling.

¥% Project
Working Folders (propylene) Options ¥
Hame Statu
€ work1_GAU_OPT-IR. .. EWD
L work2_GAU_TDDFT END
= wor k3 _GAU_NMR EHWD

Action (work1_GAU_OPT-IRRAMAN)
1 coordinate (Initial)
d Coordinate (Final), Charge & Dipole
) Log

Log (Extracted)
= Animation
(€ MO & Charge /I_
lE IR /Raman < j

=i ﬂ._....:_ W (T

@ IR Spectrum (propyleney 1pjdata¥work1 GAU_OPT-IR¥gau.log)

Freq. Scaling | 1.000

A lad Peak: [00 [0.0000

177 0.194 A S auuu 3500 3000 2600 2000 1500 1000
435  0.€56 |

| 1/em ~ v

- a X

[ Reverse [HIR
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C. Result Analysis IR/Raman Spectrum

A. To visualize a vibrational mode, click on the peak of interest in the graph and then
click Animation. Winmostar Viewer will launch, displaying the animation of the
corresponding vibrational mode.

B. After reviewing the animation, close Winmostar Viewer by clicking x button and
close IR Spectrum window by clicking Close.
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C. Result Analysis Gibbs Free Energy

A. In Working Folders of Project Area, click on the vibrational calculation work folder
(workl_GAU_OPT-IR), then click Log (Extracted) in Action.

B. The value listed under 'Sum of electronic and thermal Free Energies' will be the Gibbs
free energy (in units of Hartree).

¥ Project

@ Extracted Log (C:¥winmos11.7 4¥UserData¥propylene.wmpjdata¥work1_GAU_OPT-IR¥gau.log)
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C. Result Analysis UV-Vis Spectrum

A. In Working Folders of Project Area, click the TDDFT calculation work folder

(work2_GAU_TDDFT).

B. Click UV-Vis in Action to display the UV-Vis spectrum. The upper left field shows the
absorption energy (eV), wavelength (nm), and intensity for each peak. (Values will

differ for B3LYP/STO-3G).

¥ Project
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C. Result Analysis UV-Vis Spectrum

A. In the graph display area, clicking on a peak or selecting a peak from the list in the
upper left will display the details of the excitation (the orbital numbers and
coefficients of the origin and destination of excitation) in the lower left field. The
larger the absolute value of the coefficient, the more significant the excitation
configuration is. Referring to page 19, the 12th and 13th orbitals are the HOMO and
LUMO, indicating that the first peak is an excitation from HOMO to LUMO.

B. Close UV-Vis Spectrum window by clicking Close.
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C. Result Analysis NMR Spectrum

A. In Working Folders of Project area, click the NMR calculation folder
(work3_GAU_NMR).
B. Click NMR under Action, and Magnetic Shielding window will open, displaying the
nuclear magnetic shielding constants for all atoms. (Note that the values will differ
when using B3LYP/STO-3G.)

¥ Project

Hame

Log
Log (Extracted)
[+ Mo & Charge

Working Folders (propylene)

wor k1_GAU_OPT-1F
L workZ_GAU_TDOFT
@ “ work3_GAU_WMR

Options ¥

Status

Action (work3_GAU_NMR)
1 Coordinate (Initial)
d Coordinate (Final), Charge & Dipole

A

= nvR

<

END
END
END

]

= Show in Explorer \l_

@ SCF GIAQ Magnetic shielding (propylene.wmpjdata¥work3_GAU_NMR¥gau.log) — [l X
Element Reference | v| [Edit| Shiedine [ |
Sclcctcd| | Degeneracy Tolerance |0.05 # Range|l1[l I- |22l]_l] I HIncremental| 200
9- 9H
=
B
% 14 BiHiH 2C 1C 3c
B
o
D||l|||||||||I|||l||||l|l|||||||I|||Il||||l||||l|l||||||
0 20 40 60 an 100 120 140 160 180 200 220
Shielding(ppm)
Export. W Close
27

m[z winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4



C. Result Analysis NMR Spectrum

A. To display NMR chemical shifts, select the element of interest under Element.

o

By selecting a reference data under Reference or entering a shielding constant under

Shielding, the horizontal axis changes, and the chemical shifts for the selected
element are displayed. If calculations are performed using B3LYP/6-31G*, select TMS
B3LYP/6-31G(d) GIAO//B3LYP/6-31G(d) under Reference.

C. After reviewing, close the window.

(@ SCF GIAO Magnetic shiel

Element + | Reference

All
Selected |C 74:

| “ﬂi_
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Supplement: NMR Reference Data

A. Perform structure optimization and NMR calculations on the reference molecule (e.g.,
TMS) using your selected computation method.

Open Magnetic Shielding window.

C. Click the peak you want to use as a reference, and the shielding constant for that
peak, such as '6H 32.1864 ppm,' will be displayed under Selected.

D. Click Edit, and wm_nmr.ref file within UserPref folder will open.

Adding a line formatted as '(Element name) (Shielding constant obtained)
"(Name as displayed in Winmostar)" ' allows you to select this shielding constant
as a Reference.

@ SCF GIAC Magnetic shielding (propylene.wmpjdata¥work3_GAU_NMR¥gaulog)

o

m

J wm_nmrref - Notepad - O

File Edit Format View Help
Element F{eference| Hf}‘ NMR 8h|e|d|ng
G 700.003 TS HE/B-BIG(S) G1AD//BALYR/6-31G ()"
Selected [fH 272163 ppm | Degeneracy Tolerance [005 | X Range[00 |- C 192.618 “TMS HF/6-311+G(2d,p) GIAD//B3LYP/B-31G(d)"
C 180.696 “TMS BALYP/B-316(d) GIAD//BALYP/5-31G(d)"
) " C 182.502 “TMS B3LYP/B-311+G(2d,p) GIAD//B3LYP/6-316(d)”
) C 240.420 “TMS HF/STO-36 GIAD//F/STO-36"
C 199.040 “CH4 HF/B-31G(d) GIAD//BALYP/6-316(d)”
z M 26 16 3 #
B 1 2807 TS HE/G1G() BIAD//BALE/B-16(0)
3 ( H o 32.073 TS HF/B-311+G(2d,p) GIAD//BALYP/B-31G(d)"
0 H 27188 "TMQ B2 YR /R Q]Pfrﬂ AN R YEE-21G0A1”
ARAL WARS R A P Y Y I A T aTEr TS B PE-BITAE( o) ETAD/BIYP/5-ITe0)”
N AN @ o ey MU0 BE B0y 307657 TS HE/B-316(d) G A0)/EAL P/E-3IG( o)
130057 TS HE/B-GIG(,p) GIAD /83 /6] 6(d.p)”
H 32004 TS HE/6-31+4G(d,p) GIAD//ESLYP/6-31C(d.p)”

Export. W Close
Ln 1, Col 1 100%  Windows (CRLF) UTF-8
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Troubleshooting and Additional Resources

« For detailed information on each feature, please refer to Winmostar User Manual.

E .
. 1. Introduction

manual

1.1. About quotation

this manual

(((((((

Winmostar User Manual

« If you are unable to proceed as instructed in this guide, please first
refer Frequently asked guestions.

« If FAQs do not resolve your issue, for the purposes of information accumulation and
management, please contact us through Contact, detailing the steps to reproduce the
issue and attaching any generated files at that time.
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