LAB 1.  Building and optimizing structures in Titan
To transfer a file from HyperChem (on a pc) to Titan on the same pc

1. Save the file in HyperChem as a Brookhaven PDB (.ENT) file with PDB Options: Hydrogens.

2. Open the file in Titan (File, Open, Files of type: All Files (*.*))

Using Titan to build a model (structure)
1. Open Titan.
2. File, New (takes you to the entry Builder menu).

3. From the list, select the desired atom type, L click in window, bonding atoms by L clicking on their ‘free valences;’ don’t worry about Hs; they are added later in the minimization step.

4. Minimize the energy [(E] (this performs an energy minimization using the default Merck [MMFF94] forcefield, which is a good choice for most organic structures)

5. File, Save As (give filename…Titan adds .spartan as the file extension.)

6. View [V] the model(s) you have constructed.  L-click to select the model of interest.

7. Perform Geometry measurements (select Measure Distance, Angle, or Dihedral and click on 2, 3 or 4 atoms; icons can be used, alternatively; measurements of distances, angles, or dihedral angles appear at the bottom right of the screen).

8. Model (select the rendering style you prefer, then View [V] to visualize the rendering.)

9. If you plan to use this model in the HyperChem modeling program, File, Save As: Brookhaven (*.pdb), then, in Windows Explorer, change the file extension from .pdb to .ent. 

Mouse instructions for using Titan:
The bold commands are the most frequently used; the commands in italics (global) refer to operations on all model structures on the screen (if several are present), not just to the active model structure.

Keyboard


Left Mouse


Right Mouse

  - - -



pick, X/Y rotate

X/Y translate
Shift



Z rotate


global scaling
Control


global X/Y rotate

global 
X/Y translate

Control+Shift


global Z rotate

global scaling

Alt



bond rotation*


bond stretching*

* operative only in the Builder (+) mode, not in View (V) mode

 Modeling Assignment:

1. Construct models of the following structures in Titan, minimize each structure using the builder energy minimization utility, then do geometry optimizations using the Merck (MMFF94) and the Sybyl forcefields, and measure and record the indicated distances and angles from each method.     In your report, copy the structures from Titan using five different renderings (models).
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2. Construct models of the following structures in Titan and do a Merck (MMFF94) forcefield geometry optimization on each of them, report the steric energy of each, then measure the distances and angles indicated.  You do not have to include a graphic in your report.



     a)    C=C bond length,            b)   C=O bond length,
      c)   O-H bond length, 

   distance between the plane       O-C=O bond angle.   
      distance between the two 

   of the C=C and the H on          



      substituted Aromatic Cs.          

   the bridging C.

3. Using the functional groups and rings in the Titan entry builder menu, construct models of each of the following and perform MMFF94 geometry optimizations.  List the MMFF94 energy for each one in your report; refer to the structures by their numbers; no graphic is needed.


4. Using Titan’s expert builder menu and following instructions in the Titan manual Chapter 5, construct models of each of the following (as shown in the Titan manual) and use the E    icon to perform geometry optimizations using the MMFF method. (Do not perform the calculations and measurements suggested in the manual; they take too long.) Show a different rendering of each one in your report, along with the measurements requested below. Refer to the structures by their letters.


a. SF4   

(both apical and equatorial S-F bond lengths)


b. bis(cyclopentadienyl)methylmethylidene tantalum 

(Ta=C bond length) 

c. dichloro(cyclooctatetraene) palladium (II)

(both the coordinated C=C and the uncoordinated C=C bond lengths)


d. benzene chromium tricarbonyl

(Cr-C-O bond angle)
















c)





a)





f)





e)





d)





g)








b)








