
Computer Modeling

Earl e ample Clog PEarly example Clog P
Calculated logarithm of the
water/octanol partition coefficient

http://intro.bio.umb.edu/111-112/OLLM/111F98/newclogp.html



Smiles

SIMPLIFIED MOLECULAR
INPUT LINE ENTRYINPUT LINE ENTRY

SYSTEM

Allows entry of chemical structures into 
computer programs to predict

propertiesproperties



Example
Case Important-Case Important-
Aliphatic Upper Case
Aromatic Lower Case
Hydrogen Not Included

SINGLE BOND C CSINGLE BOND C-C
DOUBLE BOND C=C
TRIPLE BOND C#CTRIPLE BOND C#C

Rings- # at start and end
e.g. c1ccccc1Br is Bromobenzene



Smiles Vanilin

CO 1 (C O) 1OCOc1cc(C=O)ccc1O

HO

CHO
H3C OH3C



www.pbtprofiler.net



VanillinVanillin



EPI SuiteEPI Suite



Fugacity Level IIIFugacity Level III



Environmental Profile
Biodegradationg
EPA models predict that most 
major components will
biodegrade in weeksbiodegrade in weeks.

Atmospheric Oxidation
Model predict that this will be 
rapid, with ½ lives ranging from
less than 1 to 7 hours for major j
components.

Analysis based on models and informed assumptions.



Environmental Profile

Fugacity
The EPA’s Level 3 fugacity model predicts 90% ofThe EPAs Level 3 fugacity model predicts ~90% of
the formulation will partition to sediment where 
Biodegradation will take place over several weeks.

Acute and Chronic Aquatic Toxicity
Expected to be low, given the low water solubilityExpected to be low, given the low water solubility
of most components.



EPAEPA

Musks- ester linkages good, also ketone and oxygen (but not aliphatic ether),g g , yg ( p ),
hydrocarbons bad

Boethling et al



NIOSH Studies

Chemistry of Indoor EnvironmentsChemistry of Indoor Environments

Ray WellsRay Wells

Exposure Assessment BranchExposure Assessment Branch
NIOSH

Morgantown, WV

12



Indoor Reactants

Hydroxyl Radical (OH•)
Ozone (O3)( 3)
Nitrate Radical (NO3•)

OH•
O3 VOC Oxygenated +3

NO3•
VOC

Products



Experimental

Teflon 

Cryo
Trap

S

GC

bag MS

OR

Chamber with lights
Acetonitrile Impinger



DiacetylDiacetyl

O• Small oxygenated organic 

• Microwave popcorn workers

O

• Microwave popcorn workers 
Kanwal, et al. (2006) J of Occup Env Med 48 149-157.

O
• Rat exposures – airway damage
Hubbs, et al. (2002) Tox Appl Pharma 185 128-135.
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β-IONONE + OH/O3
O

CH3
Fragrance additive (violets)

CH3
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Surface Chemistry
OH• O3NO3•OH• NO3• O3

Surface Chemistry
3 3

Indoor Reactants

Detection

C C C C C C CC CCC CC CC C CC CC C

P PP

O ring C C C C C C CC CCC CC CC C

C = chemical applied to surface 

CC CC C
Surface

O-ring

P = products formed after reaction with surface chemicals



OH

Products      acetone
ethanedial
2-oxopropanal



O

Products   3-methylhexanediol
2 l2-oxopropanal



OH

Products       acetone
hydroxyacetaldehydehydroxyacetaldehyde
ethanedial
2-oxopropanal



Conceptual Green AlgorithmConceptual Green Algorithm

Natural Safe ChemicalsNatural                                Safe Chemicals

Biodegradable, No Solvents

No phthalates, nitromusks,
l li k h l

Organic
polycylic musks, halogens…

No VOCs
Low P

No Allergens
R #s

Low PBT



H L Mencken

For every complex questionFor every complex question
there is a simple answer-
and its wrong.g



Thanks 
For

Your 
Attention


