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v1.1.0 Mar 3, 2020

v1.2.0 May 2020 
(Anticipated)
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1. A fix for tetrazole optimization issue
2. Modification of for N=,:N rotations periodicity
3. Addition of three new bond and angle terms 

v1.1.0 “Parsley” w/ Modified parameter definitions
and addition of new parameter definitions

t51c [*:1]-[#6X4:2]-[#7X3$(*@1-[*]=,:[*][*]=,:[*]@1):3]-[*:4]

t51ch [#1:1]-[#6X4:2]-[#7X3$(*@1-[*]=,:[*][*]=,:[*]@1):3]-[*:4]

QM optimized geometry of Net-tetrazole. 
( transparent red: MM opt. geometry with v1.0.0 Parsley,
transparent green: v1.1.0 Parsley) 

i3b [*:1]~[#7X3$(*@1-[*]=,:[*][*]=,:[*]@1):2](~[*:3])~[*:4]

• Improper torsion for trivalent N center in a 5-membered 
hetero-aromatic ring

• Addition of associated torsion for sp3 C and trivalent N 
bond connected to a 5-membered hetero-aromatic ring
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v1.1.0 “Parsley” 2. Modification of for N=,:N rotations

t130 [*:1]~[#7X2:2]=,:[#7X2:3]~[*:4] Periodicity: 1 ->2
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v1.1.0 “Parsley” 3. Addition of three new bond and angle terms 

a22 [*:1]~[#7X2+0:2]~[*:3]

a22a [*:1]~[#7X2+0:2]~[#6X2:3](~[#16X1])

(3) Addition of b36a: Double bond between N+ and N-

b14 [#6:1]-[#8:2]

b14a [#6X3:1]-[#8X1-1:2]

b36 [#7:1]=[#7:2]

b36a [#7+1:1]=[#7-1:2]

(1) Addition of a22a: conjugation effect from N=C=S;

(2) Addition of b14a: Single bond between sp2 C and O-;

• The result equilibrium angle values are quite different between a22 
and a22a. (118, 142 degree each) which validates the separation.
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Toward v1.2.0 “Parsley” with a new design of dataset
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set, Bayer set
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Bond stretching: 176 parameters
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Parsley Release Date

v1.0.0 Oct 12, 2019

v1.1.0 Mar 3, 2020

v1.2.0 May 2020 
(Anticipated)
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v1.2.0-preliminary Fitting to a part of 2nd generation training set

Preliminary fitting

Preliminary fitting (v1.2.0-pre) V1.2.0 

2,974 optimized geometries

278 vibrational frequencies

581 1-D torsions

4745 optimized geometries

1189 vibrational frequencies

710 1-D torsions

• Input force field: same initial force field used in v1.1.0 fitting;
• The objective function decreased from 1.028e+4 to 3.127e+3 in 28 steps.
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v1.2.0-preliminary Fitting to a part of 2nd generation training set

Preliminary fitting
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v1.2.0-preliminary

- y values in the plots(ΔWRMSE) are the difference in the 
WRMSE between different v1.2.0-pre and initial force field 

- Negative y value indicates better reproduction in v1.2.0-
pre compared to initial force field. 

Reproducibility of QM optimized geometries

Benchmark results
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v1.2.0-preliminary

QM optimized geometry of [P@@](=O)(O)[O-])[P@](=O)(O)[O-]. 
( transparent red: MM optimized geometry with v1.1.0 force field, 
transparent green: v1.2.0-pre force field) 

Reproducibility of QM optimized geometries

Benchmark results
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v1.2.0-preliminary Benchmark results

Pre-liminary results



www.openforcefield.org

Thank you!
And please look forward to the next release of v1.2.0 Parsley! 
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