
Supporting Information for 

 

Solid Phase Synthesis of 1,3,4-oxadiazin-5 (6R)-one and 1,3,4-

oxadiazol-2-one Scaffolds  from Acyl Hydrazides 

Synthesis of chiral 2-substituted-2-bromoacetic acids: 

 

  

Fig. S1. General route for the synthesis of chiral 2-substituted-2-bromoacetic acids. 

 

Amino acid (1.0 eq) and KBr (1.5 eq) was dissolved in 100 ml, of a 30% HBr water 

solution and kept in −15°C dry ice/ethylene glycol bath. NaNO2 (1.5 eq) were dissolved 

in minimum water and slowly dripped in the above solution under argon atmosphere. The 

reaction was allowed to proceed for 3 hr and to warm from −15°C to room temperature. It 

was then put under vacuum for 30 min. Product was extracted by diethyl ether. Organic 

phases were combined and dried over Na2SO4. Then the solvent was evaporated under 

vacuum. The product was characterized by NMR. No further purification needed. 

 

3, 
1
H-NMR (400 MHz; CDCl3): δ  10.62 (br, 1H), 4.29 (t, J = 7.7 Hz, 1H), 1.94-1.90 (m, 

2H), 1.86-1.76 (m, 1H), 0.98-0.92 (m, 6H). 
13

C NMR (101 MHz; CDCl3): δ 176.4, 44.1, 

43.3, 26.4, 22.5, 21.69, 21.55.  = − 34.2 (c = 1, MeOH) 

4, 
1
H-NMR (400 MHz; CDCl3): δ  4.08 (d, J = 7.7 Hz, 1H), 2.31-2.19 (m, 1H), 1.10 

(dd, J = 15.5, 6.7 Hz, 6H). 
13

C NMR (101 MHz; CDCl3): δ 175.5, 54.1, 32.3, 20.2, 19.9. 

 = − 29.9 (c = 1, MeOH). 

 

5， 
1
H-NMR (400 MHz; CDCl3): δ  5.90 (ddt, J = 17.2, 10.4, 5.8 Hz, 1H), 5.36-5.25 (m, 

2H), 4.64-4.61 (m, 3H), 3.30 (dd, J = 17.3, 8.9 Hz, 1H), 3.04 (dd, J = 17.3, 6.1 Hz, 1H). 

13
C NMR (101 MHz; CDCl3): δ 177.7, 169.4, 131.5, 119.1, 66.2, 46.3, 39.7.  

 = − 15.2 (c = 1, MeOH) 
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Submonomer Synthesis : 
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Fig. S2. Submonomer synthesis involving primary amines and acyl hydrazides. 

 

Bromo acylation: 

For bromo acylation, 100mg beads were treated with 1mL bromoacetic acid (2M) and 

1mL diisopropylcarbodiimide (DIC) (3.8M) at 37 C for 10 mins. 

 

SN2 displacement of resin-bound bromide: 

100 mg of bromoacylated beads were treated with 2mL solution [1M in N-

methylpyrrolidinone (NMP) or dimethylformamide (DMF)] of nucleophile (amine or 

acyl hydrazide or carbazate) for 1h at 37 °C to displace the bromide moiety. 

Compound Cleavage from resin: 

 Resin-bound compounds were extensively washed with DCM. The DCM was drained 

and the compounds were cleaved from the resin by treating with 2 mL TFA cocktail 

[95% TFA, 2.5% trisisopropylsilane (TIPS) and 2.5% water] for 1h.  

 

Solvent system for HPLC purification: 

For HPLC purification a gradient of acetonitrile/water (0.1% TFA) was used. 

 

Sample Preparation for MALDI: 

α-Cyano-4-hydroxycinnamic acid matrix solution was prepared in a solution of 50% 

acetonitrile in water with 0.1% TFA. 1μL of compound solution obtained from an 

analytical HPLC run was taken and mixed with 1μL of matrix solution and spotted to  

MALDI plate to collect MALDI TOF MS spectra. 



Oxadiazin-5(6R)-one ring formation: 
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Fig. S3. When azapeptoids are N-bromoacylated with chiral 2-bromo acids and then treated with 

DIEA, 6-membered 1,3,4-oxadiazin-5(6R)-one are formed having a substituent and a chiral 

centre at the 6-position of the heterocycle. 

 

100 mg of acyl hydrazide conjugated beads were washed with DMF and the beads were 

then treated with 10 equiv. of 2-substituted-2-bromoacetic acid (1-5) and 10 equiv. of 

diisopropylcarbodiimide (DIC) (overall volume 2mL DMF per 100mg beads) at 37 °C 

for 1h. The beads were then washed with DMF and incubated with 1M DIEA solution in 

N-methylpyrrolidione (NMP) at 60 °C for 15h (2mL for 100mg beads). The beads were 

then washed with DMF (5 times) followeds by DCM (5 times) and then incubated with 

DCM for 10 mins. The DCM was drained and the compounds were cleaved from the 

resin by treating with 2 mL TFA cocktail [95% TFA, 2.5% trisisopropylsilane (TIPS) and 

2.5% water] for 1h.  

 

Oxadiazol-2-one ring formation: 
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Fig. S4. When azapeptoids are N-acylated with 4-nitrophenyl chloroformate and then treated with 

1M DIEA, 5-membered 1,3,4-oxadiazol-2-one are formed. 

Acyl hydrazide conjugated beads were washed with DMF and dichloromethane (DCM) 

and incubated in DCM for 10 mins. DCM were drained and the beads were then treated 

with 5 equiv. of p-nitrophenyl chloroformate (in 2mL anhydrous DCM) and 7 equiv. of 



diisopropylethylamine (DIEA) (in 2mL DCM) (overall volume 2mL per 100mg beads) at 

room temperature for 3h. The beads were then washed with DCM and DMF and 

incubated with 1M DIEA solution in N-methylpyrrolidione (NMP) at 60 C for 15h (2mL 

for 100mg beads). The beads were then washed with DMF (5 times) followed by DCM (5 

times) and then incubated with DCM for 10 mins. The DCM was drained and the 

compounds were cleaved from the resin by treating with 4mL TFA cocktail [95% TFA, 

2.5% trisisopropylsilane (TIPS) and 2.5% water] for 1h.  

 

General Procedure for synthesis of compounds 6-13 

The compounds 6-13 were synthesized on knorr amide MBHA resin (Novabiochem, 0.75 

mmol/g). The peptoid
 

sequence (Nbsa-Nmea-Nmea) [Nbsa = 4-(2-

aminoethyl)benzenesulfonamide; Nmea = 2-methoxyethylamine] was synthesized on the 

solid support using the sub-monomer synthesis method described above. The acylation 

step was carried out using bromoacetic acid in presence of DIC at 37 °C for 10 minutes 

and the bromide displacement was achieved by treating the beads with 1M solution of 

amines in NMP or DMF at 37 °C as described above. The resin-bound peptoid trimer 

(Nbsa-Nmea-Nmea) was washed with DMF and then acylated with bromoacetic acid in 

presence of DIC for 10 minutes at 37 °C following the protocol discussed above. The 

beads were washed with DMF and the terminal bromide was then displaced with 

different aryl and hetero-aromatic acyl hydrazides (1M in DMF or NMP) at 37 °C for 1h. 

The resin-bound acyl hydrazides were then washed with DMF and treated with different 

chiral 2-substituted-2-bromoacetic acids (1-5) (10 equiv.) in the presence of 

diisopropylcarbodiimide (DIC) (10 equiv.) in DMF at 37 °C for 1h. The beads were 

washed with DMF and then treated with a 1M DIEA solution in N-methylpyrrolidinone 

(NMP) for ~15 hours at 60 °C, which led to efficient formation of the 6-membered 

oxadiazinone ring-containing compounds 6-13 as evidenced by their HPLC traces and 

mass spectra. 

 

General Procedure for synthesis of compounds 14-18 

The compounds 14-18 were synthesized on knorr amide MBHA resin (Novabiochem, 

0.75 mmol/g). The peptoid
 

sequence (Nbsa-Nmea-Nmea) [Nbsa = 4-(2-



aminoethyl)benzenesulfonamide; Nmea = 2-methoxyethylamine] was synthesized on the 

solid support using the sub-monomer synthesis method described above.
 
 The acylation 

step was carried out using bromoacetic acid in presence of DIC at 37 °C for 10 minutes 

and the bromide displacement was achieved by treating the beads with 1M solution of 

amines in NMP or DMF at 37 °C as described above. The resin-bound peptoid trimer 

(Nbsa-Nmea-Nmea) was washed with DMF and then acylated with bromoacetic acid in 

presence of DIC for 10 minutes at 37 °C following the protocol discussed above. The 

beads were washed with DMF and the terminal bromide was then displaced with 

different aryl and hetero-aromatic acyl hydrazides (1M in DMF or NMP) at 37 °C for 1h. 

The beads were washed with DMF followed by DCM and incubated in DCM for 10 

minutes. The acyl hydrazide-bound resin was then treated with 4-nitrophenyl 

chloroformate (5 equiv.) in the presence of DIEA (7 equiv.) in dichloromethane (DCM) 

at room temperature for 3 hours. The beads were washed with DMF and DCM and then 

treated with 1M DIEA in NMP for ~15 hours at 60 °C, which resulted in the highly 

efficient formation of the 5-membered oxadiazolone ring-containing compounds (14-18) 

(purity >95% from HPLC analysis). 

 

General procedure for synthesis of compounds 19-35: 
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Fig. S5. General route for the synthesis of compounds 19-35. Attempt to synthesize compound 

36 having a methoxy group in the oxadiazolone ring failed under these conditions. The only 

product observed from this reaction was compound 37. 

 

 

Fig. S6. Chemical structures of 1,3,4-oxadiazol-2-ones 19-35. 

 



The compounds 19-35 were synthesized on knorr amide MBHA resin (Novabiochem, 

0.75 mmol/g). 200 mg beads were soaked in dimethylformamide (DMF) for 1h and then 

the Fmoc group was deprotected by treating with 4 mL 20% solution of piperidine in 

DMF for 30 mins. After Fmoc deprotection, the beads were bromoacylated by using 2mL 

bromoacetic acid (2M) in presence of 2mL diisopropylcarbodiimide (DIC) (3.8M) 

[overall volume 4mL for 200 mg beads) for 10 mins at 37 °C. The bromoacylated resin 

beads were then treated with 1M solution (4mL) of the respective acyl hydrazides for 1h 

at 37 °C. The beads were then washed with DMF and dichloromethane (DCM) and 

incubated in DCM for 10 mins. DCM were drained and the beads were then treated with 

5 equiv. of p-nitrophenyl chloroformate (in 2mL anhydrous DCM) and 7 equiv. of 

diisopropylethylamine (DIEA) (in 2mL DCM) (overall volume 4mL) at room 

temperature for 3h. The beads were then washed with DCM and DMF and incubated with 

4mL of 1M DIEA solution in N-methylpyrrolidione (NMP) at 60 °C for 15h. The beads 

were then washed with DMF (5 times) followed by DCM (5 times) and then incubated 

with DCM for 10 mins. The DCM were drained and the compounds were cleaved from 

the resin by treating with 4mL TFA cocktail [95% TFA, 2.5% trisisopropylsilane (TIPS) 

and 2.5% water] for 1h. The TFA solution was collected and then evaporated by blowing 

argon. The compounds were then precipitated by treating with cold ether and centrifuged. 

The ether were decanted and the precipitate was subjected to preparative HPLC to obtain 

pure 19-35 in >95% yield. However, our attempt to synthesize compound 36 failed 

under these conditions. The only product observed from this reaction was 

compound 37. 

ABPP Gel-based activity assay: The purified serine hydrolase (2 μM; PAFAH1b2, 

PAFAH1b3, FAM108B, PME-1, or RBBP9) or cell lysate (1mg/mL) doped with 100-200 

nM purified protein was incubated in assay buffer [50 mM Tris-HCl (pH 8) and 150 mM 

NaCl] containing the potential inhibitor at varying concentrations. The reaction was 

incubated at r.t. for 30 mins before the addition of a fluorophosphonate-rhodamine (FP-

Rh) probe. After 30 mins (10 mins for cell lysate), the reaction was quenched with a 6X 

SDS dye, heated at 95°C for 10 minutes, and analyzed by SDS-PAGE. The fluorescence 

was visualized in-gel using a Typhoon imager. 
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Figure S7: HPLC and MALDI TOF mass spectra of compounds 6-13. 
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Figure S8: HPLC and MALDI TOF mass spectrum of compounds 14-18 
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compound 19

Figure S9: 1H and 13C NMR spectra of compounds 19-35 and 37.
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