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QSAR(Quantitative Structure Activity Relationship) is a method to estimate physico-chemical properties and
eco-toxicity of a man-made chemical through the statistical analysis of the relation between molecular structure
and activity of the chemical. It can be advantageous since QSAR gives an idea to researchers how a man-made
chemical behaves in the environment where it is discharged without any time-consuming and labor intensive
laboratory experiment. In this study, physico-chemical and toxicological properties of 15 pharmaceuticals were
estimated by applying QSAR. In general, the predicted properties were reasonable good; some of them were
compared with experimental data available in literature. It was concluded that QSAR could be utilized as a tool
to initially screen eco-toxicologically harmful pharmaceuticals.
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Table 1. Physicochemical property of PPCPs under study predicted by QSAR

Result of QSAR Medelling(Physical Property)

Compound Structure Mol wt. Boiling  Meling Water Sol. Henry's  Log K, Fish (LC50) Lapmia  Algae  Log K,,
g/mol  Point °C  Point °C mgL  atm-m®mol octanol/air mg/L (LC50) (EC50) octanol/

mg/L mg/L water

L
HY 340.65 2.37x10°

Acetaminophen 15117 6 1X1'0_5)Q 119.92 (1' 4c10%2 6.42x10%  1.09x10  3.40x10°  1.59x10°  3.37x10? 0.27
. . ) Q . Q

(>500)10 (170.00) (11,000)!9 (NA) (NA) (258) (41) (2549) (0.46)

H

Cefadroxil ”‘%i ' 6339 67089 331.90 1.1x10°  2.88x102!  1.88x10  1.60x10*  7.17x10°  1.32x10° -0.08
):g J}Qa " : (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (0.08)

Chiortetracvcline 478.89 764.02 335.93 615.7 3.45x10%* 2.12x10  6.89x10*  2.87x10*  4.12x10° -0.68
4 F Y 7 (1810299 (1685)%  (6.3x10%)Q (NA) (NA) (1.39x10°) (357) (267) (-0.62)

He” eH, M -

Ciorofloxacin ™ 33135  066.55 316.67 1.15x10*  5.09x10Y  1.67x10  1.26v10* 5.70x10°  1.08x10° 0.00

P A ’ (NA) (NA) (3.0x10%H9 (NA) (NA) (2.46x10°) (991) (938) 0.28)Q
HO.

Diclofenac % 90615 42377 174.60 4518 4.73x102 13710  3.84x10  2.92x10  3.33x10 4.02

H ) (NA) (NA) 2.37)° (NA) (NA) (532) (5057) (2911) (4.5
cﬁu

. 853.10 349.84 05168  5.42x10%  291x10  2.23x10>  1.36x10°>  7.14x10 2.48
Erythomycin 93\Q Q Q

(1.2x102%H9  (191.0) (NA) (NA) (NA) (6.1) (7.8) 4.3) (3.06)
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Table 1. Physicochemical property of PPCPs under study predicted by QSAR (continued)

Result of QSAR Medelling(Physical Property)

Compound Structure Mol. wt. Boiling Melting ~ Water Sol. Henry's  Log K,, Fish (LC50) ]?fg}gg; (‘glggg) I(;(c)faliol‘/y
rng eim, g )
g/mol  Point °C Point °C mg/L atm-m°/mol octanol/air mg/L mg/L mg/L water
H
HyC
hubrofen g0 32311 94.22 4105  1.52x107 9.00 420x10  3.09x10  3.20x10 3.79
uprote VB0 (7600 (21x10°  (NA) (NA) ®) 38) 26) 3.97)°
Hy
H.
O “CH -10 2 2
M h 379.70 137.63 1449  3.39x10 1L10x10  1.90x10>  1.96x10°  9.66x10 3.10
Naproxen OO 2027 56x10°°%  (153.0°  (L6x10°  (NA) (NA) (34) (15) ) (318"
Hl
H!
| 3
H ZeH 4 10 3 3 2 0.76
Sulfamethaz o Y gay  A5L19 189.80  1.13x10*  1.93x10° 8.86 242x10°  1.20x10°  3.11x10 0.89)
wlamethazine - 0== 0 @ex10M?  (1985)°  (15x10%%  (NA) (NA) (517) 4) (38) 019
NH.,
Pj / H:
i
Sulfamethoxazole 0=5=0 95398 41401 172.43 3942 0.56x103  1.09x10  3.74x10°  1.80x10°  4.16x10 0.48
i 20 38x109°  (167.000  (6.1x109°  (NA) (NA) (890) (4.5) 1) 0.89)°
NH,
W,
peess
. ﬁT [~ -38 3 3 2
Tylosin E o161y 104608 34984 05065  577x10%  367x10  450x10°  231x10°  6.75x10 1.05
Ny : (NA) (NA) (5.0)% (NA) (NA) (27.4) (66) (16) (1.63)Q
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Table 1. Physicochemical property of PPCPs under study predicted by QSAR (continued)

Result of QSAR Medelling(Physical Property)

Compound Structure Mol. wt. Boiling Melting ~ Water Sol. Henry's  Log K, Fish (LC50) Daphnia Algae Log Koy
gmol  Point °C  Point °C mg/l.  atm-m*mol octanol/air  mg/L (LC50) (EC50) octanol/
mg/L mg/L water
H,
) Hs 430.85 180.30 26324 q 3.58x10M 9.00 543x10°  251x10°  5.08x10? 0.16
Caffeine A9 51092 (238.0)° g'zzgég)f@ (NA) (NA) (805) (46) (46) 0.17)°
lobromide 79112 885.14 349.84 24x10 1.00x10*®  2.39x10  3.84x10°  1.29x10°  8.79x10 -2.49
P : (NA) (NA) (NA) (NA) (NA) (8.65x10%  (7.66x10%) (3.70x10%)  (-2.05)%
Streptomvein g5y 569-56 349.84 1.0x10°  8.45x10%  3.39x10  5.20x10°  9.48x10°  8.18x107 -7.53
promy ’ (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
Virginiamvein M1 595,61 794.72 349.84 28x10  4.43x10%  2.07x10  2.33x10*  1.05x10*  1.92x10° -0.08
& Y ’ (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
s
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Table 2. Neutral Organic Compound of ECOSAR v1.00 Class(es) Found

ook o] 718 HalA §7] EZ(Neutral Organic Compound Class)

a-,b-Ketone alcohol

Acrylamides Benzyl Ketones
Acrylates Carbamate Esters
Aldehydes (Mono) Esters

Aliphatic Amines Esters-acid

Aliphatic Amines-acid

Amides Haloacetamides
Amides -acid Imidazoles
Anilines (amino-meta) Imides

Anilines (Aromatic Amines)
Benzyl Alcohols
Benzyl Alcohols-acid

Benzyl Amines-acid

Halo Benzamides

Neutral Organics-acid
Phenol Amines
Phenol Amines -acid

Phenols

Phenols, Poly -acid
Phenols-acid
Substituted Ureas
Vinyl/Allyl Alcohols
Vinyl/Allyl Amines
Vinyl/Allyl Amines-acid
Vinyl/Allyl Ethers
Vinyl/Allyl Ketones
Vinyl/Allyl Ketones-acid
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Table 3. Accuracy summary of QSAR for estimating physico-chemical properties and biodegrability
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