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SUPPORTING INFORMATION 
  

Table S1. Smiles for all compounds in Valeriana pilosa essential oil. 
 

N°   Compounds Smiles 
1 Isovaleric acid CC(CC(=O)O)C 
2 Tricyclene C[C@]12[C@@H]3[C@H]1C[C@H](C2(C)C)C3 
3 α-Thujene CC1=CC[C@@]2([C@H]1C2)C(C)C 
4 α-Pinene CC1=CC[C@H]2C[C@@H]1C2(C)C 
5 Camphene C=C1[C@H]2CC[C@@H](C1(C)C)C2 

6 3-Methyl valeric acid C[C@H](CC)CC(=O)O 

7 Sabinene C=C1CC[C@@]2([C@H]1C2)C(C)C 
8 1-Octen-3-ol CCCCC[C@H](C=C)O 
9 β-Pinene C=C1CC[C@H]2C[C@@H]1C2(C)C 

10 Myrcene C=CC(=C)CCC=C(C)C 
11 Limonene CC1=CC[C@@H](CC1)C(=C)C 
12 p-Cymene Cc1ccc(cc1)C(C)C 
13 1,8-Cineole C[C@]12CC[C@H](CC1)C(O2)(C)C 
14 Linalool C=C[C@](CCC=C(C)C)(O)C 

15 Isopentyl isovalerate CC(CCOC(=O)CC(C)C)C 

16 Camphor O=C1C[C@H]2C([C@]1(C)CC2)(C)C 
17 Menthone C[C@@H]1CC[C@@H](C(=O)C1)C(C)C 
18 Isomenthone C[C@@H]1CC[C@@H](C(=O)C1)C(C)C 
19 Borneol O[C@@H]1C[C@H]2C([C@]1(C)CC2)(C)C 
20 Neomenthol C[C@H]1CC[C@H]([C@@H](C1)O)C(C)C 
21 Menthol C[C@@H]1CC[C@H]([C@H](C1)O)C(C)C 
22 Carvone CC(=C)[C@@H]1CC=C(C(=O)C1)C 
23 Menthyl acetate C[C@@H]1CC[C@H]([C@@H](C1)OC(=O)C)C(C)C 
24 α-Cubebene CC([C@H]1CC[C@H]([C@@]23[C@@H]1[C@@H]2C(=CC3)C)C)C 
25 Cyclosativene CC([C@H]1CC[C@@H]([C@@]23[C@@H]1[C@@H]1[C@@H]([C@]21C)C3)C)C 
26 α-Copaene C[C@@H]1CC[C@@]2([C@@H]3[C@H]1[C@H]2C(=CC3)C)C 
27 β-Patchoulene C[C@@H]1CCC2=C1C[C@H]1CC[C@@]2(C1(C)C)C 
28 β-Bourbonene CC([C@@H]1CC[C@@]2([C@H]1[C@@H]1C(=C)CC[C@H]21)C)C 
29 β-Elemene C=C[C@@]1(C)CC[C@H](C[C@H]1C(=C)C)C(=C)C 
30 β-Caryophyllene C[C@H]1CCCC(=C)[C@H]2[C@H](CC1)C(C2)(C)C 
31 Seychellene C[C@H]1CC[C@@]2([C@@]3([C@H]1C[C@H](C2=C)CC3)C)C 
32 α-Guaiene CC(=C)[C@@H]1CC[C@@H](C2=C(C1)[C@@H](C)CC2)C 
33 α-Humulene CC1=CCC(C)(C)C=CCC(=CCC1)C 

34 allo-Aromadendrene C[C@H]1CC[C@@H]2[C@H]1[C@@H]1[C@@H](C1(C)C)CCC2=C 

35 α-Patchoulene C[C@H]1CC[C@]23[C@@H]1C[C@@H](C3(C)C)CC=C2C 



36 γ-Muurolene CC1=C[C@H]2[C@@H](CC1)C(=C)CC[C@@H]2C(C)C 
37 Germacrene-D CC1=CCCC(=C)C=C[C@@H](CC1)C(C)C 
38 Valencene CC(=C)[C@@H]1CCC2=CCC[C@H]([C@]2(C1)C)C 
39 Eremophyllene CC(=C)[C@@H]1CC[C@@H]2[C@](C1)(C)C(=CCC2)C 
40 γ-Cadinene CC1=C[C@@H]2[C@H](CC1)C(=C)CC[C@@H]2C(C)C 
41 7-epi-α-Selinene CC1=CCC[C@]2([C@@H]1C[C@@H](CC2)C(=C)C)C 
42 δ-Cadinene CC1=C[C@H]2C(=C(C)CC[C@H]2C(C)C)CC1 
43 Spathulenol C=C1CC[C@H]2[C@@H]([C@@H]3[C@@H]1CC[C@]3(C)O)C2(C)C 

44 β-Caryophyllene oxide C=C1CC[C@@H]2O[C@@]2(CC[C@@H]2[C@@H]1CC2(C)C)C 

45 T-Cadinol CC1=C[C@H]2[C@@H](CC1)[C@@](C)(O)CC[C@H]2C(C)C 
46 δ-Cadinol CC1=C[C@H]2[C@@H](CC1)[C@@](C)(O)CC[C@H]2C(C)C 
47 Patchoulol C[C@H]1CC[C@@]2([C@@]3([C@H]1C[C@H](C2(C)C)CC3)C)O 

 
 
  



Table S2. Composition (in %) of Valeriana pilosa essential oil. Taken from reference 20.  
 

N°   Components Composition (in %) 
1 Isovaleric acid 2.6 
2 Tricyclene 0 
3 α-Thujene 0.1 
4 α-Pinene 3.7 
5 Camphene 1.4 

6 
3-Methyl valeric 

acid 
3.1 

7 Sabinene 0.4 
8 1-Octen-3-ol 0 
9 β-Pinene 0.6 
10 Myrcene 0.1 
11 Limonene 3.2 
12 p-Cymene 0 
13 1,8-Cineole 4.3 
14 Linalool 0.1 

15 
Isopentyl 

isovalerate 0 

16 Camphor 0.2 
17 Menthone 0.8 
18 Isomenthone 0.2 
19 Borneol 0 
20 Neomenthol 0 
21 Menthol 1.2 
22 Carvone 0.1 
23 Menthyl acetate 1.4 
24 α-Cubebene 0.2 
25 Cyclosativene 0.1 
26 α-Copaene 1 
27 β-Patchoulene 0.4 
28 β-Bourbonene 0.4 
29 β-Elemene 0.8 
30 β-Caryophyllene 3.5 
31 Seychellene 7.6 
32 α-Guaiene 4.1 
33 α-Humulene 6.1 

34 
allo-

Aromadendrene 
2.2 

35 α-Patchoulene 5.8 
36 γ-Muurolene 1 
37 Germacrene-D 0.4 



38 Valencene 0.3 
39 Eremophyllene 0.3 
40 γ-Cadinene 0.2 
41 7-epi-α-Selinene 2.5 
42 δ-Cadinene 0.8 
43 Spathulenol 1.6 

44 
β-Caryophyllene 

oxide 
2.9 

45 T-Cadinol 0.5 
46 δ-Cadinol 0.5 
47 Patchoulol 20.8 

 
  



 
Table S3. ∆Ebinding (kcal·mol−1), Kd, LE (kcal·mol−1), BEI(kDa), LLE, IEnorm.binding (kcal·mol−1) 
obtained after molecular docking between Valeriana pilosa essential oil compounds and M3 
Muscarinic Acetylcholine Receptor (PDBID: 4DAJ). 
 

N°   Compounds 
∆Ebinding  

(kcal·mol−1) Kd 
LE 

(kcal·mol−1) BEI(kDa) LLE 
IEnorm.binding 

(kcal·mol−1) 
1 Isovaleric acid -4.5 5.04E-04 0.6 32.3 2.2 -1.7 
2 Tricyclene -6.5 1.72E-05 0.7 35.0 2.1 -2.1 
3 α-Thujene -6.7 1.23E-05 0.7 36.0 1.9 -2.1 
4 α-Pinene -6.8 1.04E-05 0.7 36.6 2.0 -2.2 
5 Camphene -6.7 1.23E-05 0.7 36.0 1.9 -2.1 

6 
3-Methyl valeric 

acid 
-4.8 3.04E-04 0.6 30.3 2.0 -1.7 

7 Sabinene -6.8 1.04E-05 0.7 36.6 2.0 -2.2 
8 1-Octen-3-ol -5.1 1.83E-04 0.6 29.2 1.6 -1.7 
9 β-Pinene -6.8 1.04E-05 0.7 36.6 2.0 -2.2 
10 Myrcene -5.9 4.74E-05 0.6 31.7 0.8 -1.9 
11 Limonene -6.5 1.72E-05 0.7 35.0 1.5 -2.1 
12 p-Cymene -6.5 1.72E-05 0.7 35.5 1.6 -2.1 
13 1,8-Cineole -6.7 1.23E-05 0.6 31.8 2.2 -2.0 
14 Linalool -5.9 4.74E-05 0.5 28.0 1.7 -1.8 

15 
Isopentyl 

isovalerate 
-6.0 4.01E-05 0.5 25.5 1.8 -1.7 

16 Camphor -6.7 1.23E-05 0.6 32.3 2.5 -2.0 
17 Menthone -6.7 1.23E-05 0.6 31.8 2.3 -2.0 
18 Isomenthone -6.7 1.23E-05 0.6 31.8 2.3 -2.0 
19 Borneol -6.5 1.72E-05 0.6 30.9 2.6 -2.0 
20 Neomenthol -6.6 1.46E-05 0.6 31.0 2.4 -2.0 
21 Menthol -6.3 2.41E-05 0.6 29.5 2.2 -1.9 
22 Carvone -6.9 8.77E-06 0.6 33.7 2.6 -2.1 
23 Menthyl acetate -7.4 3.77E-06 0.5 27.3 2.4 -2.0 
24 α-Cubebene -9.0 2.54E-07 0.6 32.3 2.3 -2.3 
25 Cyclosativene -8.9 3.00E-07 0.6 31.9 2.6 -2.3 
26 α-Copaene -8.2 9.78E-07 0.6 34.1 2.4 -2.3 
27 β-Patchoulene -9.4 1.29E-07 0.6 33.7 2.3 -2.4 
28 β-Bourbonene -9.1 2.14E-07 0.6 32.6 2.4 -2.3 
29 β-Elemene -8.0 1.37E-06 0.5 28.7 1.1 -2.1 
30 β-Caryophyllene -9.1 2.14E-07 0.6 32.3 1.9 -2.3 
31 Seychellene -8.4 6.98E-07 0.6 30.1 1.7 -2.2 
32 α-Guaiene -9.0 2.54E-07 0.6 32.3 1.9 -2.3 
33 α-Humulene -9.1 2.14E-07 0.6 32.6 1.6 -2.3 



34 
allo-

Aromadendrene 
-8.6 4.98E-07 0.6 30.8 2.0 -2.2 

35 α-Patchoulene -8.7 4.21E-07 0.6 31.2 2.0 -2.2 
36 γ-Muurolene -9.2 1.81E-07 0.6 33.0 2.2 -2.4 
37 Germacrene-D -8.8 3.55E-07 0.6 31.6 1.6 -2.3 
38 Valencene -9.0 2.54E-07 0.6 32.3 1.9 -2.3 
39 Eremophyllene -8.9 3.00E-07 0.6 31.9 1.8 -2.3 
40 γ-Cadinene -8.6 4.98E-07 0.6 30.8 1.7 -2.2 
41 7-epi-α-Selinene -8.8 3.55E-07 0.6 31.6 1.7 -2.3 
42 δ-Cadinene -9.0 2.54E-07 0.6 32.3 1.9 -2.3 
43 Spathulenol -8.6 4.98E-07 0.5 28.6 2.9 -2.2 

44 
β-Caryophyllene 

oxide 
-8.3 8.26E-07 0.5 27.6 2.1 -2.1 

45 T-Cadinol -8.8 3.55E-07 0.6 29.0 2.7 -2.2 
46 δ-Cadinol -8.8 3.55E-07 0.6 29.0 2.7 -2.2 
47 Patchoulol -8.6 4.98E-07 0.5 28.3 2.7 -2.2 

 
  
  



Table S4. ∆Ebinding (kcal·mol−1), Kd, LE (kcal·mol−1), BEI(kDa), LLE, IEnorm.binding (kcal·mol−1) 
obtained after molecular docking between Valeriana pilosa essential oil compounds and M2 
Muscarinic Acetylcholine Receptor  (PDBID: 3UON). 
 

N°   Compounds ∆Ebinding  
(kcal·mol−1) 

Kd LE 
(kcal·mol−1) 

BEI(kDa) LLE IEnorm.binding 
(kcal·mol−1) 

1 Isovaleric acid -4.8 8.35E-04 0.6 30.1 2.0 -1.6 
2 Tricyclene -6.8 5.96E-04 0.4 23.7 0.5 -1.4 
3 α-Thujene -6.5 4.25E-04 0.5 24.7 0.4 -1.5 
4 α-Pinene -6.5 7.06E-04 0.4 23.1 0.2 -1.4 
5 Camphene -6.9 4.25E-04 0.5 24.7 0.4 -1.5 

6 
3-Methyl valeric 

acid -4.7 5.96E-04 0.6 27.8 1.7 -1.6 
7 Sabinene -6.5 3.59E-04 0.5 25.3 0.4 -1.5 
8 1-Octen-3-ol -5.2 1.94E-03 0.4 21.1 0.6 -1.2 
9 β-Pinene -6.6 5.96E-04 0.4 23.7 0.2 -1.4 
10 Myrcene -6.0 1.94E-03 0.4 19.9 -0.8 -1.2 
11 Limonene -6.5 5.04E-04 0.5 24.2 0.0 -1.4 
12 p-Cymene -6.6 4.25E-04 0.5 25.1 0.3 -1.5 
13 1,8-Cineole -6.7 5.96E-04 0.4 20.9 0.5 -1.3 
14 Linalool -6.0 5.04E-04 0.4 21.4 0.6 -1.4 

15 
Isopentyl 

isovalerate -5.8 7.06E-04 0.4 18.3 0.5 -1.2 
16 Camphor -6.9 8.35E-04 0.4 20.2 0.7 -1.3 
17 Menthone -6.9 5.96E-04 0.4 20.9 0.6 -1.3 
18 Isomenthone -6.9 5.96E-04 0.4 20.9 0.6 -1.3 
19 Borneol -6.8 9.89E-04 0.4 19.5 0.8 -1.2 
20 Neomenthol -6.8 8.35E-04 0.4 19.7 0.6 -1.3 
21 Menthol -6.4 8.35E-04 0.4 19.7 0.6 -1.3 
22 Carvone -6.9 3.59E-04 0.4 22.9 1.0 -1.4 
23 Menthyl acetate -7.5 3.59E-04 0.3 17.4 0.4 -1.3 
24 α-Cubebene -8.5 9.32E-05 0.4 19.7 -0.2 -1.4 
25 Cyclosativene -8.5 1.10E-04 0.4 19.4 0.0 -1.4 
26 α-Copaene -8.2 1.31E-04 0.4 22.0 0.2 -1.5 
27 β-Patchoulene -9.1 5.61E-05 0.4 20.8 -0.3 -1.5 
28 β-Bourbonene -8.9 1.83E-04 0.3 18.3 -0.5 -1.3 
29 β-Elemene -8.1 2.17E-04 0.3 17.9 -1.1 -1.3 
30 β-Caryophyllene -9.0 7.87E-05 0.4 19.9 -0.7 -1.4 
31 Seychellene -7.9 1.10E-04 0.4 19.4 -0.5 -1.4 
32 α-Guaiene -8.6 6.65E-05 0.4 20.4 -0.5 -1.5 
33 α-Humulene -8.6 1.31E-04 0.4 19.0 -1.2 -1.4 



34 
allo-

Aromadendrene -8.3 1.10E-04 0.4 19.4 -0.3 -1.4 
35 α-Patchoulene -8.3 9.32E-05 0.4 19.7 -0.4 -1.4 
36 γ-Muurolene -9.1 9.32E-05 0.4 19.7 -0.6 -1.4 
37 Germacrene-D -8.6 1.55E-04 0.3 18.6 -1.1 -1.3 
38 Valencene -8.5 7.87E-05 0.4 20.1 -0.6 -1.4 
39 Eremophyllene -9.1 9.32E-05 0.4 19.7 -0.7 -1.4 
40 γ-Cadinene -8.6 9.32E-05 0.4 19.7 -0.6 -1.4 
41 7-epi-α-Selinene -8.3 1.10E-04 0.4 19.4 -0.8 -1.4 
42 δ-Cadinene -8.8 1.10E-04 0.4 19.4 -0.8 -1.4 
43 Spathulenol -8.6 1.10E-04 0.3 18.0 0.6 -1.4 

44 
β-Caryophyllene 

oxide -8.1 9.32E-05 0.3 18.3 0.1 -1.4 
45 T-Cadinol -8.5 1.10E-04 0.3 17.8 0.2 -1.4 
46 δ-Cadinol -8.4 1.10E-04 0.3 17.8 0.2 -1.4 
47 Patchoulol -7.8 1.55E-04 0.3 17.1 0.2 -1.3 

 
 
  



Table S5. ∆Ebinding (kcal·mol−1), Kd, LE (kcal·mol−1), BEI(kDa), LLE, IE norm.binding (kcal·mol−1) 
obtained after molecular docking between Valeriana pilosa essential oil compounds and L-
type Volgate-gated calcium channel (PDBID: 5V2P). 
 

N°   Compounds ∆Ebinding  
(kcal·mol−1) 

Kd LE 
(kcal·mol−1) 

BEI(kDa) LLE IEnorm.binding 
(kcal·mol−1) 

1 Isovaleric acid -4.2 8.35E-04 0.6 30.1 2.0 -1.6 
2 Tricyclene -4.4 5.96E-04 0.4 23.7 0.5 -1.4 
3 α-Thujene -4.6 4.25E-04 0.5 24.7 0.4 -1.5 
4 α-Pinene -4.3 7.06E-04 0.4 23.1 0.2 -1.4 
5 Camphene -4.6 4.25E-04 0.5 24.7 0.4 -1.5 

6 
3-Methyl valeric 

acid -4.4 5.96E-04 0.6 27.8 1.7 -1.6 
7 Sabinene -4.7 3.59E-04 0.5 25.3 0.4 -1.5 
8 1-Octen-3-ol -3.7 1.94E-03 0.4 21.1 0.6 -1.2 
9 β-Pinene -4.4 5.96E-04 0.4 23.7 0.2 -1.4 

10 Myrcene -3.7 1.94E-03 0.4 19.9 -0.8 -1.2 
11 Limonene -4.5 5.04E-04 0.5 24.2 0.0 -1.4 
12 p-Cymene -4.6 4.25E-04 0.5 25.1 0.3 -1.5 
13 1,8-Cineole -4.4 5.96E-04 0.4 20.9 0.5 -1.3 
14 Linalool -4.5 5.04E-04 0.4 21.4 0.6 -1.4 

15 
Isopentyl 

isovalerate -4.3 7.06E-04 0.4 18.3 0.5 -1.2 
16 Camphor -4.2 8.35E-04 0.4 20.2 0.7 -1.3 
17 Menthone -4.4 5.96E-04 0.4 20.9 0.6 -1.3 
18 Isomenthone -4.4 5.96E-04 0.4 20.9 0.6 -1.3 
19 Borneol -4.1 9.89E-04 0.4 19.5 0.8 -1.2 
20 Neomenthol -4.2 8.35E-04 0.4 19.7 0.6 -1.3 
21 Menthol -4.2 8.35E-04 0.4 19.7 0.6 -1.3 
22 Carvone -4.7 3.59E-04 0.4 22.9 1.0 -1.4 
23 Menthyl acetate -4.7 3.59E-04 0.3 17.4 0.4 -1.3 
24 α-Cubebene -5.5 9.32E-05 0.4 19.7 -0.2 -1.4 
25 Cyclosativene -5.4 1.10E-04 0.4 19.4 0.0 -1.4 
26 α-Copaene -5.3 1.31E-04 0.4 22.0 0.2 -1.5 
27 β-Patchoulene -5.8 5.61E-05 0.4 20.8 -0.3 -1.5 
28 β-Bourbonene -5.1 1.83E-04 0.3 18.3 -0.5 -1.3 
29 β-Elemene -5.0 2.17E-04 0.3 17.9 -1.1 -1.3 
30 β-Caryophyllene -5.6 7.87E-05 0.4 19.9 -0.7 -1.4 
31 Seychellene -5.4 1.10E-04 0.4 19.4 -0.5 -1.4 
32 α-Guaiene -5.7 6.65E-05 0.4 20.4 -0.5 -1.5 
33 α-Humulene -5.3 1.31E-04 0.4 19.0 -1.2 -1.4 



34 
allo-

Aromadendrene -5.4 1.10E-04 0.4 19.4 -0.3 -1.4 
35 α-Patchoulene -5.5 9.32E-05 0.4 19.7 -0.4 -1.4 
36 γ-Muurolene -5.5 9.32E-05 0.4 19.7 -0.6 -1.4 
37 Germacrene-D -5.2 1.55E-04 0.3 18.6 -1.1 -1.3 
38 Valencene -5.6 7.87E-05 0.4 20.1 -0.6 -1.4 
39 Eremophyllene -5.5 9.32E-05 0.4 19.7 -0.7 -1.4 
40 γ-Cadinene -5.5 9.32E-05 0.4 19.7 -0.6 -1.4 
41 7-epi-α-Selinene -5.4 1.10E-04 0.4 19.4 -0.8 -1.4 
42 δ-Cadinene -5.4 1.10E-04 0.4 19.4 -0.8 -1.4 
43 Spathulenol -5.4 1.10E-04 0.3 18.0 0.6 -1.4 

44 
β-Caryophyllene 

oxide -5.5 9.32E-05 0.3 18.3 0.1 -1.4 
45 T-Cadinol -5.4 1.10E-04 0.3 17.8 0.2 -1.4 
46 δ-Cadinol -5.4 1.10E-04 0.3 17.8 0.2 -1.4 
47 Patchoulol -5.2 1.55E-04 0.3 17.1 0.2 -1.3 

 


