
At 37°C At 95°C

Acemetacin 1981 17.82 2 2 2 6

Climbazole 37907 13.56 1 1 1 2

Norfloxacin 4539 6.9 1 2 3 3

Acebutolol 1978 8.94 1 1 1 4

Ketoprofen 3825 14.7 3 3 3 3

Metoprolol 4171 9.06 0 0 0 3

Indapamide 3702 12.61 0 0 0 3

Androstenedione 6128 15.59 2 2 2 2

Atorvastatin 60823 18.15 2 2 2 5

Ofloxacin 4583 7.09 1 1 3 4

Buflomedil 2467 9.39 1 1 1 4

Fenofibrate 3339 22.23 1 1 1 4

Caffeine 2519 3.84 0 0 0 2

Maximum 
possible 

number of 
exchanges

Number 
of 

oxygen 
atoms
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Table S1. Results of 16O/18O exchanges at various conditions

Name CID RT, min

Number of observed 
exchanges

Structure



Testosterone 6013 15.04 1 1 1 2

Benzbromarone 2333 20.88 1 1 1 3

Benzydamine 12555 12.99 0 0 0 1

D-norgestrel 13109 16.5 1 1 1 2

Nadolol 39147 7.03 0 0 0 4

Estrone 5870 15.28 1 1 1 2

Prednisolone 5755 16.91 2 2 2 5

Bendroflumethiazide 2315 13.56 0 Degraded 0 4

Ractopamine 56052 7.46 1 1 1 3

Triamcinolone 
acetonide

 6436 13.79 1 2 2 6

Warfarin 54678486 15.7 1 1 1 4

Bupivacaine 2474 10.88 0 0 0 1

Enalaprilat 5462501 7.86 2 3 4 5

Ropivacaine 175805 9.48 0 0 0 1

Voriconazole 71616 13.5 0 Degraded 1 1

Lincomycin 3000540 5.6 0 0 0 6

Platyphylline 5281742 8.25 0 0 0 5

Carbamazepine 2554 12.57 0 0 0 1



Nifedipine 4485 14.94 0 0 0 6

Drotaverine 1712095 14.45 0 0 0 4

Tolbutamide 5505 14.13 0 Degraded 0 3

Phenacetin 4754 9.72 0 0 0 2

Ciprofloxacin 2764 7.33 1 1 3 3

Indomethacin 3715 17.47 2 2 2 4

Ceftiofur 6328657 10.98 0 0 2 7

Bisoprolol 2405 11.08 0 Degraded 0 4

Moxifloxacin 152946 9.84 0 2 3 4

Amlodipine 2162 13.81 0 0 0 5

Enalapril 5388962 11.46 2 2 2 5

Trospium 5284632 11.76 0 0 1 3

Ibuprofen 3672  8.57 0 0 2 2

Diclofenac 3033 17.25 2 2 2 2

Clemastine 26987 15.78 0 Degraded 0 1

Fluconazole 3365 8.49 0 0 1 1

Papaverine 4680 10.38 0 0 0 4

Diphenhydramine 3100 11.9 0 0 0 1



Fenspiride 3344 3.51 0 0 0 2

Carvedilol 2585 12.83 0 0 0 4

Naltrexone 5360515 4.19 1 Degraded 1 4

Oxcarbazepine 34312 11.23 1 1 1 2

Perindopril 107807 12.01 1 2 2 5

Domperidone 3151 10.76 0 0 0 2

Bisacodyl 2391 14.25 0 Degraded 0 4

Baclofen 2284 4.03 2 2 2 2

Melatonin 896 9.37 0 0 0 2

Meloxicam 54677470 14.75 0 0 0 4

Serotonin 5202 0.82 0 0 0 1

Levomepromazine 72287 13.77 0 0 0 1

Piroxicam 54676228 12.59 0 0 0 4

Atenolol 2249 1.68 0 0 0 3

Rosuvastatin 446157 14.85 3 3 3 6

Difenoconazole 86173 19.38 0 0 0 3

Losartan 3961  14.13 0 0 0 1

Itopride 3792 8.65 0 0 0 4



Mebeverine 4031 13.51 0 0 0 5

Trimebutine 5573 11.83 0 0 0 5

Pentoxyphylline 4740 9.3 0 0 1 3

Verapamil  2520 13.84 0 0 0 4

Tetracycline 54675776 7.57 1 Degraded 4 8

Doxorubicin 31703 11.33 1 Degraded 3 11

Loperamide 3955 15.5 0 0 1 2

Dexamethasone 5743 13.24 2 2 2 5

Oxyfedrine 5489013  11.19 1 Degraded 2 3

Bumetanide 2471 15.46 0 2 2 5

Lisinopril 5362119  10.66 1 1 4 5

Tolperisone 5511 10.19 1 1 1 1

Cortisone acetate 5745 14.57 3 3 3 6

Methylprednisolone 6741 13.15 2 2 2 5

Mebendazole 4030 11.97 1 1 1 3

Finasteride 57363 16.04 0 0 0 2

Ondansetron 4595 9.61 1 1 1 1

Ebastine 3191 19.13 1 Degraded 1 2



Aceclofenac 71771 17.5 2 2 2 4

Metacycline 54675785 9.96 1 2 3 8

Telmisartan 65999  14.37 0 1 2 2

Ramipril 5362129 13.32 1 2 2 5

Fexofenadine 3348 13.88 1 2 4 4

Progesterone 5994 18.24 2 2 2 2

Budesonide 5281004 15.72 2 2 2 6



Figures S1-S3 demonstrate an example of using the web application. Mebendazole was used as 

an example input. Valid SMILES string in input box is required to run the application. 

The link for the web application: https://oxygen-isotope-exchange.anvil.app 

 

Figure S1. An example (screenshot) of calculating maximum possible number of exchanges 

using the web application. Valid SMILES should be entered to the input box 

 

Figure S2. An example (screenshot) of generating all possible 18O labeled molecules with 

respect to the experimentally observed number of exchanges using the web application 

https://oxygen-isotope-exchange.anvil.app/


 

Figure S3. An example of mapping annotated fragment spectrum on the candidate structure 

using the web application 


