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1. Esterase Catalyzed Hydrolysis 

Hydrolysis of 3,5-disubstituted tetrahydro-2H-1,3,5-thiadiazine-6-thione (THTT) ester derivative 

(9h) was carried out by using Pig Liver Esterase (PLE) under phosphate buffer (pH 7.0-7.5) in a 

shaking incubator at 25 ˚C for 20 minutes duration. Acetone was used as a co-solvent and the 

reaction was monitored by analytical HPLC. The same enzymatic reaction conditions were 

employed to its acidic counterpart (8e), which after 20 minutes, delivered the same metabolite at 

9.7 minute retention time. 

1.1. Experimental detail of enzymatic hydrolysis 

1.0 mL of substrate solution (1.0 mM solution in 1% phosphate buffer of pH 7.5 and            

10% acetone) was placed in a 5 mL glass vessel. Then 0.5 ml (3 units total) of the PLE stock 

solution was added (stock solution was prepared by 4.0 mg of the PLE in 10 mL of 1% phosphate 

buffer of pH 7.5). The sample was placed in a shaking incubator at 25 ˚C for 20 minutes and 

monitored by analytical HPLC on a C18 reversed-phase analytical column (Athena CN, 150 × 4.6 

mm, particle size 5 µm) at 40 ˚C using a mobile phase A (water/methanol 95:5 (v/v) + 0.1% 

Formic acid) and B (MeOH + 0.1% Formic acid) at a flow rate of 2.0 mL/min. The binary gradient 

starting with 5% B solution to 95% B in 15 minutes.  

  

2. Biological Evaluation 

2.1. Antifungal activity 

Antifungal behaviors of synthesized THTT analogues were examined by employing the standard agar 

tube dilution protocol with the concentration of 200 M in DMSO,1-3 against five (05) human pathogens. 

Initial testing of THTT analogues was performed at 400 g/mL concentration before final screening at 

200 g/mL. Three (03) replicate testings with same procedure were performed and the results are 

summarized in Table S1 for comparison purposes with IUPAC International Chemical Identifier (InChI) 

in extension of Table-4 of manuscript (See biological evaluation section of manuscript for detail method). 
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TABLE S1 

Antifungal activities of THTT analogues (200 g/mL) as % growth inhibition zone (± SEM).a 

 

Entry 

 

Compound 

 

InChI Key 

Fungi 

Trichphyton 

rubrum 

Candida 

albicans 

Aspergillus 

niger 

Microsporum 

canis 

Fusarium 

lini 

1. 8a LWPSHVSZCPZNSZ-UHFFFAOYSA-N 100 100 ‒ b 90.5 ± 0.5 100 

2. 8b LEGCJJRGTFMYDG-UHFFFAOYSA-N ‒ 80.2 ± 1.2 ‒ 40.8 ± 2.4 50.2 ± 1.5 

3. 8c ZIALVUBNMFXWAZ-UHFFFAOYSA-N ‒ 10.8 ± 1.6 ‒ ‒ 30.5 ± 2.0 

4. 8d KQSFMHKBKUMGPL-UHFFFAOYSA-N 50.6 ± 1.4 100 ‒ 60.5 ± 1.0 30.8 ± 1.2 

5. 8e DIEWCCHSMJHFRH-UHFFFAOYSA-N 100 100 100 100 100 

6. 8f DEPIOVZXINNUPI-UHFFFAOYSA-N 30.2 ± 2.0 100 ‒ 50.6 ± 1.6 80.2 ± 1.5 

7. 8g MGBAGUKJIQEWOE-UHFFFAOYSA-N ‒ 40.5 ± 2.5 ‒ ‒ 20.5 ± 1.8 

8. 8h IISOAIXPVCMWNZ-UHFFFAOYSA-N ‒ ‒ ‒ ‒ ‒ 

9. 8i HJKOWWRXQOXAJD-UHFFFAOYSA-N ‒ 50.6 ± 1.2 ‒ ‒ 90.4 ± 0.2 

10. 8j BEYBZIMOUIEKBO-UHFFFAOYSA-N ‒ 50.8 ± 1.0 ‒ ‒ ‒ 

11. 9a AXCXOCWNLHTDRS-UHFFFAOYSA-N NDc 

12. 9b CJAHCGLBOXKKED-UHFFFAOYSA-N ‒ ‒ ‒ ‒ ‒ 

13. 9c PDVGVJSTPKUFPH-UHFFFAOYSA-N ‒ ‒ ‒ ‒ 80.6 ± 0.8 

14. 9d WZHYYQKEIRUVIG-UHFFFAOYSA-N 70.6 ± 0.8 20.2 ± 2.2 ‒ ‒ ‒ 

15. 9e BZWQFMQXCFEUSO-UHFFFAOYSA-N ND 

16. 9f IJAHMCPXFQMCCT-UHFFFAOYSA-N ND 

17. 9g LQYLMVRXWBFASI-UHFFFAOYSA-N ‒ 40.4 ± 1.6 ‒ ‒ 10.4 ± 2.2 

18. 9h RULGIDYOBNAEGP-UHFFFAOYSA-N ND 

19.d Miconazole  1001 1002 ‒ 1003 1004 

20.e Amphotericin B    100   

a    Result represents as mean of triplicate ± standard error of mean (SEM); testing  Incubation period 7 days at 27 ±1 ºC. 
b    No inhibition observed. 
c    Not determined. 
d    MIC for miconazole; 1 = 97.8 g mL-1, 2 = 113.1 g mL-1, 3 = 98.1 g mL-1, 4 = 73.5 g mL-1. 
e    MIC for amphotericin B = 20.7 g mL-1. 
 
 
 
 

2.2. Antibacterial activity 

All the synthesized 3,5-disubstituted tetrahydro-2H-1,3,5-thiadiazine-6-thione (THTT) analogues (8-9) 

were also tested for their in-vitro antibacterial activity against four (04) bacterial cultures by using 

Microplate ALAMAR Blue Assay (MABA) literature protocols.4 Results with three (03) replicate testings 

are summarized in Table S2 for comparison purposes with IUPAC International Chemical Identifier 

(InChI) in extension of Table-5 of manuscript (See biological evaluation section of manuscript for detail 

method). 

http://www.google.com/search?q=LWPSHVSZCPZNSZ
http://www.google.com/search?q=LWPSHVSZCPZNSZ-UHFFFAOYSA-N
http://www.google.com/search?q=LEGCJJRGTFMYDG
http://www.google.com/search?q=LEGCJJRGTFMYDG-UHFFFAOYSA-N
http://www.google.com/search?q=KQSFMHKBKUMGPL
http://www.google.com/search?q=KQSFMHKBKUMGPL-UHFFFAOYSA-N
http://www.google.com/search?q=MGBAGUKJIQEWOE
http://www.google.com/search?q=MGBAGUKJIQEWOE-UHFFFAOYSA-N
http://www.google.com/search?q=IISOAIXPVCMWNZ
http://www.google.com/search?q=IISOAIXPVCMWNZ-UHFFFAOYSA-N
http://www.google.com/search?q=HJKOWWRXQOXAJD
http://www.google.com/search?q=HJKOWWRXQOXAJD-UHFFFAOYSA-N
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TABLE S2 

 Antibacterial activities of THTT analogues (50 g mL-1).a 

 

Entry 

 

Compound 

 

InChI Key 

Growth inhibition zone (%) 

Escherichia 

Coli 

Shigella 

flexenari 

Staphylococcus 

aureus 

Pseudomonas 

aeruginosa 

1. 8a LWPSHVSZCPZNSZ-UHFFFAOYSA-N ‒b ‒ 20.07 ± 0.5 ‒ 

2. 8b LEGCJJRGTFMYDG-UHFFFAOYSA-N ‒ ‒ 22.37 ± 0.2 ‒ 

3. 8c ZIALVUBNMFXWAZ-UHFFFAOYSA-N ‒ ‒ 27.75 ± 0 ‒ 

4. 8d KQSFMHKBKUMGPL-UHFFFAOYSA-N ‒ ‒ 4.77 ± 0.8 ‒ 

5. 8e DIEWCCHSMJHFRH-UHFFFAOYSA-N ‒ ‒ 48.34 ± 0.8 ‒ 

6. 8f DEPIOVZXINNUPI-UHFFFAOYSA-N ‒ 3.51 ± 0.8 31.03 ± 0 ‒ 

7. 8g MGBAGUKJIQEWOE-UHFFFAOYSA-N ‒ ‒ ‒ ‒ 

8. 8h IISOAIXPVCMWNZ-UHFFFAOYSA-N ‒ ‒ 4.27 ± 0.1 ‒ 

9. 8i HJKOWWRXQOXAJD-UHFFFAOYSA-N ‒ ‒ 17.30 ± 0.4 ‒ 

10. 8j BEYBZIMOUIEKBO-UHFFFAOYSA-N ‒ 6.88 ± 0.2 24.36 ± 0.5 ‒ 

11. 9a AXCXOCWNLHTDRS-UHFFFAOYSA-N NDc 

12. 9b CJAHCGLBOXKKED-UHFFFAOYSA-N ‒ 1.84 ± 0.9 7.59 ± 0.1 ‒ 

13. 9c PDVGVJSTPKUFPH-UHFFFAOYSA-N ‒ ‒ 16.25 ± 0.2 ‒ 

14. 9d WZHYYQKEIRUVIG-UHFFFAOYSA-N ‒ ‒ 3.32 ± 0.3 ‒ 

15. 9e BZWQFMQXCFEUSO-UHFFFAOYSA-N ND 

16. 9f IJAHMCPXFQMCCT-UHFFFAOYSA-N ND 

17. 9g LQYLMVRXWBFASI-UHFFFAOYSA-N ‒ ‒ 7.78 ± 0.1 ‒ 

18. 9h RULGIDYOBNAEGP-UHFFFAOYSA-N ND 

19. Ofloxacind  83.79 ± 0.8 85.24 ± 0.5 88.05 ± 0.6 82.45 ± 0.7 

  a    Result represents as mean of triplicate ± standard error of mean (SEM).    
  b    No inhibition observed. 

  c    Not determined. 

  d    Standard drug ofloxacin (50 g/mL) is used. 

 

 

 

 

 

 

 

 

http://www.google.com/search?q=LWPSHVSZCPZNSZ
http://www.google.com/search?q=LWPSHVSZCPZNSZ-UHFFFAOYSA-N
http://www.google.com/search?q=LEGCJJRGTFMYDG
http://www.google.com/search?q=LEGCJJRGTFMYDG-UHFFFAOYSA-N
http://www.google.com/search?q=KQSFMHKBKUMGPL
http://www.google.com/search?q=KQSFMHKBKUMGPL-UHFFFAOYSA-N
http://www.google.com/search?q=MGBAGUKJIQEWOE
http://www.google.com/search?q=MGBAGUKJIQEWOE-UHFFFAOYSA-N
http://www.google.com/search?q=IISOAIXPVCMWNZ
http://www.google.com/search?q=IISOAIXPVCMWNZ-UHFFFAOYSA-N
http://www.google.com/search?q=HJKOWWRXQOXAJD
http://www.google.com/search?q=HJKOWWRXQOXAJD-UHFFFAOYSA-N
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4.0 HPLC Chromatogram of Enzymatic Hydrolysis 

4.1. THTT ester derivative 9h (in buffer and acetone) 
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4.1.1. After 20 minutes; Esterase Hydrolysis of THTT ester derivative (9h) 

  

Metabolite of 9h 
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4.2. THTT (8e) acidic counterpart (in buffer and acetone) 
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4.2.1. After 20 minutes; Esterase Hydrolysis of THTT (8e) Acidic Counterpart  

  

Metabolite of 8e 
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5. NMR Spectra 
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