Table 1 Optimization of reaction parametersa


	Entry
	Solvent
	Base
	   Method
	Temp (°C)
	Time
	Yield (%)b

	 1
	MeOH
	--
	Conventional
	RT
	12 h
	trace

	 2
	MeOH
	Et3N
	Conventional
	RT
	12 h
	30

	 3
	CH3CN
	Et3N
	Conventional
	RT
	8 h
	55

	 4
	CHCl3
	Et3N
	Conventional
	RT
	6 h
	60

	 5
	DCM
	Et3N
	Conventional
	RT
	4 h
	70

	 6
	DCM
	Et3N
	Conventional
	40
	1 h
	75

	 7
	DCM
	DMAP
	Conventional
	RT
	12 h
	55

	 8
	DCM
	DABCO
	Conventional
	RT
	12 h
	43

	 9
	DCM
	DBU
	Conventional
	RT
	12 h
	50

	10
	DCM
	K2CO3
	Conventional
	RT
	12 h
	35

	11
	DCM
	Et3N
	Ultrasonication
	RT
	15 min
	86

	12
	CH3CN
	Et3N
	Ultrasonication
	RT
	40 min
	60

	13
	CHCl3
	Et3N
	Ultrasonication
	RT
	30 min
	70

	14
	DCM
	Et3N
	Ultrasonication
	RT
	20 min
	86

	15
	DCM
	Et3N
	Ultrasonication
	40
	15 min
	85

	16c
	DCM
	Et3N
	Ultrasonication
	RT
	30 min
	75

	17d
	DCM
	Et3N
	Ultrasonication
	RT
	15 min
	80


aReaction condition: solvent (3 mL), base (2 equiv), compound 1a (1 mmol), N-hydroxycarbimidoyl chloride 2a (1.1 mmol), bIsolated yields. c1.5 equiv of base, d2.5 equiv of base, RT: room temperature, the best optimized reaction parameter was given in bold.


Table 2 Synthesis of spiroquinoxaline-1,2,4-oxadiazole derivatives 3a-pa,b 



aReaction conditions: DCM (3 mL), Et3N (2 equiv), compounds 1a-g (1 mmol), and N-hydroxycarbimidoyl chloride 2a-c (1.1 mmol) under ultrasonication at room temperature. bIsolated yields.
Table 3 in vitro anti-mycobacterial activity of the target compounds 3a-p
	Entry
	Compound
	MIC (µg/mL)
	% Toxicity at 25 µg/mLa

	1
	3a
	>25
	nd

	2
	3b
	>25
	nd

	3
	3c
	>25
	nd

	4
	3d
	>25
	nd

	5
	3e
	>25
	nd

	6
	3f
	6.25
	27.3

	7
	3g
	>25
	nd

	8
	3h
	6.25
	28.9

	9
	3i
	0.78
	26.4

	10
	3j
	>25
	nd

	11
	3k
	>25
	nd

	12
	3l
	>25
	nd

	13
	3m
	>25
	nd

	14
	3n
	>25
	nd

	15
	3o
	6.25
	30.2

	16
	3p
	>25
	ndb

	17
	Ethambutol
	1.56
	nd

	18
	Rifampicin
	0.1
	nd

	19
	Isoniazid
	0.05
	nd




 
Table 4 Docking results of the compounds 3a-p against 5OEQ
	Entry
	Compound
	Binding energy (kcal/mol)
	No. of hydrogen bonds
	Residues involved in the hydrogen bonding
	Hydrogen bond length (Å)


	1
	3a
	-11.04
	0
	-
	-

	2
	3b
	-10.69
	1
	PHE267
	2.87

	3
	3c
	-6.10
	0
	-
	-

	4
	3d
	-8.34
	0
	-
	-

	5
	3e
	-10.93
	0
	-
	-

	6
	3f
	-9.96
	0
	-
	-

	7
	3g
	+20.06
	3
	PHE267, LYS266, PHE267
	2.74, 3.50, 3.36

	8
	3h
	-12.19
	1
	LYS266
	3.22

	9
	3i
	-11.70
	1
	PHE267
	4.05

	10
	3j
	-3.39
	0
	-
	-

	11
	3k
	-9.10
	0
	-
	-

	12
	3l
	-3.61
	0
	-
	-

	13
	3m
	-8.30
	1
	LYS103
	2.65

	14
	3n
	+33.80
	2
	PHE267, PHE267
	2.59, 2.82

	15
	3o
	-11.12
	0
	-
	-

	16
	3p
	-11.06
	1
	LEU265
	2.22



Table 5 ADME Prediction of the target compounds
	Compo-
-ud
	Mol wt.
	aBBB
	bCaco2
	cHIA
	dMDCK
	eSkin Permeability

	fPlasma Protein Binding
	Logp
	Logs
	gRule of five

	3a
	511.9690
	4.12
	38.29
	98.35
	39.13
	-2.04
	97.54
	5.66
	-7.59
	2

	3b
	541.9950
	3.18
	39.39
	98.34
	0.08
	-2.12
	96.19
	5.68
	-7.66
	2

	3c
	546.4110
	1.84
	41.81
	98.44
	0.60
	-2.00
	98.48
	6.21
	-8.19
	2

	3d
	546.4110
	2.33
	42.12
	98.44
	29.28
	-2.00
	98.23
	6.10
	-8.10
	2

	3e
	525.9960
	2.73
	39.65
	98.37
	1.00
	-2.01
	95.29
	6.0
	-7.90
	2

	3f
	529.9594
	2.56
	39.69
	98.35
	0.17
	-2.21
	98.74
	5.99
	-7.75
	2

	3g
	615.0654
	1.92
	45.36
	98.44
	0.05
	-2.37
	92.97
	5.74
	-7.98
	2

	3h
	518.5400
	3.66
	29.35
	98.77
	0.33
	-2.53
	99.27
	4.70
	-6.71
	2

	3i
	548.5660
	2.49
	28.15
	97.76
	0.04
	-2.69
	96.93
	4.56
	-6.78
	2

	3j
	552.9820
	4.77
	22.24
	97.98
	0.04
	-2.54
	100.00
	5.08
	-7.31
	2

	3k
	552.9820
	4.92
	22.44
	97.98
	0.17
	-2.54
	100.00
	5.08
	-7.31
	2

	3l
	532.5670
	4.62
	33.24
	97.81
	0.04
	-2.48
	96.49
	4.89
	-7.01
	2

	3m
	536.5304
	3.80
	24.49
	97.77
	0.04
	-2.82
	100.00
	4.87
	-6.87
	2

	3n
	621.6364
	2.03
	36.91
	97.83
	0.04
	-3.10
	93.66
	4.90
	-7.70
	2

	3o
	493.5260
	0.56
	45.16
	97.59
	2.06
	-2.37
	100.00
	4.83
	-6.47
	1

	3p
	507.5530
	0.41
	46.97
	97.65
	0.066
	-2.32
	97.65
	5.16
	-6.77
	2


a>0.40 CNS active compound; b>90 high permeability; cHuman intestinal absorption, 70-100% good absorption; dranging from 3.4x10-6 to 20.2x10-6; eranging from -6.1 to -0.19; f>90% strongly plasma protein binding; gn-violation <1.
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