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Abstract

An efficient and scalable method for the synthesis of 1,2,3-benzoxathiazole 2,2-dioxides and related five-membered cy-
clic sulfamates employing gaseous sulfuryl fluoride (SO,F,) in the presence of Et;N is described. The one-pot cyclization of
2-aminophenol derivatives proceeds at rt and tolerates a variety of substituents on the aromatic ring, including electron-
withdrawing groups, as well as N-substituted substrates. The method provides the target heterocycles in improved yields
compared to classical SO,Cl,-based protocols and is readily scalable to 50 g without the loss of efficiency. A virtual library of
49 cyclic sulfamate derivatives was generated and evaluated using the LLAMA approach. The library members demonstrate
favorable lead-like physicochemical profiles with 100 % compliance with the Lipinski, Veber, Muegge, and GSK 4/400 filters,
supporting the utility of the chemotypes proposed for medicinal chemistry applications.

Keywords: heterocycles; organosulfur compounds; sulfamates; building blocks

C.T. AnekcaHgpeHko'?, b. B. BaweHKo'?

1 Kuiscokuli HauioHanbHuUl yHisepcumem im. T. LLles4yeHKa, 8yn. Bonodumupceka, 60, m. Kuis, 01601, YKkpaiHa
2TOB HBI «EHamiH», 8yn. BiHcmoHa Yepyunnsa, 78, m. Kuis, 02094, YkpaiHa

3 HY HAI «EHamiH», 8yn. BiHcmoHa Yepyunns, 67, m. Kuis, 02094, YkpaiHa

EdeKTnBHMIA meToa CMHTE3Y 6€@H30KOHAEHCOBAaHUX N’ ATUUYIEHHUX LUKAIYHUX cynbdamarTiB

AHoTauinA

OnuncaHo edekTUBHUI | MaclwTaboBaHMt meTog cuHTe3y 1,2,3-6eH30KcaTia3on-2,2-4ioKCUAIB Ta CNOPIAHEHUX M ATUYI@HHUX
UMKNIYHMX cynbdamaTis 3 BUKOPUCTaHHAM rasonogibHoro cynboypundtopuay (SO,F,) y npucyTHocTi Et;N. OgHocTaginHa
LMKAi3auis noxigHnx 2-amiHodpeHoy 3 PiSHOMAHITHUMM 3aMiCHMKaMM Ha apOMATUYHOMY KiflbLii, PAa30OM i3 eNeKTPOHOaK-
LEeNTOPHUMM Fpynamm, a TakoxK N-3amileHnmm cybctpatamu, BiabyBaeTbcA 3a KiMHaTHOI TemnepaTypu. MeToz 3abesneyye
OZlePrKAHHA LLi/IbOBUX FeTePOLMKIIB 3 MOKPALLEHMMM BUXOAAMM, AKLLO NOPIBHIOBATU 3 KNACUMYHMMM MeToAaMM, AKi nonAara-
nn y BukopuctaHHi SO,CL,, i, Ha BigMiHY Bif, OCTaHHiX, A03BONAE MacwTabyBaTh cnocib cMHTE3y LinboBMX Cynbdamaris.
Bynio cTBOpeHO BipTyanbHy 6ibnioTeKy 3 49 LMKAIYHMX NOXiAHUX cyNbdamaTiB Ta ouiHeHO 1i 33 gonomoroto niaxoay LLAMA.
MpeacTaBHUKM 6iGNIOTEKM AEMOHCTPYOTL CNPUATAUBI Nigep-noaibHi ¢isnko-ximiuHi xapakTepumcTnkm 3i 100 % BignosigHic-
Tio dinbTpam JliniHcbKoro, Bebepa, Miorre Ta GSK 4/400, wo niaTBepasKYE KOPUCHICTb 3aMPONOHOBAaHMX XEMOTUMIB A5 3a-
CTOCYBaHHA B MeAMNYHIN XiMmii.
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H Introduction

The pioneering synthesis of 1,2,3-benzoxa-
thiazole 2,2-dioxides was reported by Ander-
sen et al. in 1991 [1] by the treatment of N-(2-
hydroxyphenyl)-p-toluenesulfonamides (the pa-
rent heterocycle and a NO,-substituted deriva-
tive) with sulfuryl chloride and triethylamine.
The N-unsubstituted (NH) cyclic sulfamates were
subsequently obtained by the removal of the
N-tosyl group using potassium fluoride or so-
dium azide [2]. An alternative approach to five-
membered cyclic sulfamidates from 1,2-amino al-
cohols was developed through the sequential treat-
ment with thionyl chloride followed by the ruthe-
nium-catalyzed oxidation (RuCl,/NalO,) [3—6].
Another synthetic strategy involves the use of the
Burgess reagent (V-(triethylammoniumsulfonyl)-
carbamates) for the construction of spiro-sulfami-
date glycosides from exo-glycals [7].

Cyclic sulfamates have found significant ap-
plications as enzyme inhibitors in medicinal che-
mistry. Hanson, Whalen, and Wong evaluated five-
membered cyclic sulfamates (CySAs) as mecha-
nism-based inhibitors of sulfatases [8] (Figure 1).
In the context of the steroid sulfatase (STS) inhi-
bition, Lawrence Woo et al. prepared cyclic sul-
famate derivatives of estrone (EMATE) by fus-
ing the 1,2,3-benzoxathiazole 2,2-dioxide ring in
2,3- or 3,4-positions of the steroidal A-ring [9].
Kok et al. reported that a 1,6-epi-cyclophellitol
cyclosulfamidate acts as a selective, reversible

Journal of Organic and Pharmaceutical Chemistry 2026, 24 (1)

a-glucosidase inhibitor that mimics the *C, Mi-
chaelis complex conformation [6]. Critically, this
cyclosulfamidate stabilized recombinant human
GAA in vitro, in cellulo (Pompe disease fibro-
blasts), and in vivo (zebrafish), outperforming
N-butyldeoxynojirimycin (Miglustat) as a phar-
macological chaperone for Pompe disease. Benlti-
fa et al. demonstrated that deprotected spiro-
sulfamidate glycosides act as selective, competi-
tive inhibitors of a-glucosidase from yeast (K, =
190 uM) and amyloglucosidase from Aspergillus
niger (K, = 258 uM) [7].

Kim et al. incorporated five-membered cyclic
sulfamidate motifs into the side chains of 18-
methylcarbapenems [3] and oxazolidinones [4].
In the carbapenem series, derivatives bearing cyc-
lic sulfonamide moieties demonstrated the broad-
spectrum antibacterial activity comparable to or
superior to meropenem and imipenem against
a panel of Gram-positive and Gram-negative bac-
teria.

Clarke et al. described BACE-1 hydroxyethyl-
amine inhibitors, in which a cyclic sulfamate-
containing fragment was evaluated as part of
the non-prime side substituent interacting with
Arg-296 via an edge-to-face aromatic interac-
tion [10]. Yan et al. designed a 1,2,3-benzoxathi-
azole 2,2-dioxide derivative as a phosphotyrosi-
ne mimetic for the inhibition of protein tyrosine
phosphatases [11]. In the area of GPCR ligands,
Saitoh et al. constructed a cyclic sulfamate by
bridging the 14-hydroxyl and 17-amino groups
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Figure 1. Important examples of cyclic 5-membered sulfamates in organic and medicinal chemistry
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of a simplified morphinan scaffold as part of the
structure—activity relationship studies toward
orexin 1 receptor antagonists [12].

Herein, we report an improved, scalable syn-
thesis of five-membered cyclic sulfamates using
gaseous sulfuryl fluoride (SO,F,) in the presen-
ce of a base as a readily available, bench-stable
alternative to sulfuryl chloride (Figure 2).
This approach affords the target heterocycles
in higher yields than classical methods and is
readily amenable to scale-up, as demonstrated
by the preparation of up to 50 g of the final pro-
duct. Furthermore, to evaluate the drug disco-
very potential of the resulting cyclic sulfamate
scaffolds, a virtual compound library was gen-
erated from the compounds synthesized. It was
analyzed using the Lead-Likeness and Molecu-
lar Analysis (LLAMA) approach. Key physico-
chemical descriptors were calculated, and a set
of established molecular property filters was ap-
plied to assess the lead-likeness of the library
members.

B Results and discussion

The synthesis of five-membered cyclic sulfa-
mates is outlined in Scheme 1. The treatment of
2-amino-4-substituted phenols 1a—e with SO,F,
in the presence of triethylamine in acetonitrile
at rt and 1 atm for 16 h afforded the correspond-
ing 1,2,3-benzoxathiazole 2,2-dioxides 3a-e in
a one-pot fashion. The reaction is presumed to
proceed via the intermediacy of O-sulfamoyl fluo-
rides 2a—c, which undergo the spontaneous intra-
molecular cyclization through the nucleophilic sub-
stitution of fluoride. This protocol proved applica-
ble to substrates bearing electron-withdrawing
substituents on the aromatic ring, including bro-
mo (3a—c), nitro (3d), and methyl carboxylate (3e)
groups (Scheme 1).

The methodology was also extended to N-sub-
stituted 2-aminophenol derivatives 4a and 4b,
which furnished the N-substituted cyclic sulfa-
mates 5a and 5b under the same conditions, de-
monstrating that secondary amines and amides
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Figure 2. Five-membered cyclic sulfamates as a reactive and underexplored class of S—N heterocycles: the scaffold comparison

and a scalable synthetic approach
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Scheme 1. The synthesis of substituted cyclic sulfamates 3a—e
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were competent nucleophiles for the ring closure
(Scheme 2). It is worth noting that steric hin-
drance from the second N-substituent led to a mix-
ture of closed- and open-ring products, resulting
in a lower reaction yield. The target compounds
were isolated from the mixtures by flash chro-
matography.

The versatility of the products was further de-
monstrated by straightforward functional group
interconversions: the nitro group reduction in 3d
gave amine 3f, while the hydrolysis of ester 3e
provided carboxylic acid 3g, both of which offered
handles for further diversification (Scheme 3).

To evaluate the drug discovery potential of
the cyclic sulfamate building blocks synthesized,
a virtual compound library of 49 derivatives was
generated and analyzed using the Lead-Likeness
and Molecular Analysis (LLAMA) approach, as
previously described by Nelson and co-workers
[13] (Figure 3). Key physicochemical descriptors
were computed for each library member. The mo-
lecular weight (MW) of the compounds ranged
from 228.3 to 343.4 Da (mean 290.6 + 28.2),
with cLogP values spanning from —1.85 to 1.99
(mean 0.45 + 0.93), indicating that the library
occupied a predominantly hydrophilic chemical
space. The topological polar surface area (TPSA)
ranged from 67.4 to 127.6 Az (mean 93.7 + 15.8),
and the number of hydrogen-bond acceptors (es-
timated as the sum of nitrogen and oxygen atoms)
was between 5 and 9, reflecting the polar cha-
racter of the cyclic sulfamate moiety.

The library was then subjected to a series of es-
tablished molecular property filters (Figure 4).

All 49 compounds (100%) satisfied Lipinski Ro5, the
Veber filter (rotatable bonds < 10, TPSA <140 AZ),
and the Muegge filter, confirming an excellent
overall drug-likeness of the scaffold. The GSK 4/400
rule MW < 400, cLogP < 4) was also met by all
49 members (100%), consistent with the cyclic
sulfamate core compact, polar nature. The Ghose
filter was satisfied by 41 out of 49 compounds
(84%); the eight failures were attributed exclu-
sively to cLogP values falling below the lower
Ghose threshold (cLogP > —0.4), highlighting the
high polarity imparted by the sulfamate ring
(Figure 4).

More stringent lead-likeness criteria yielded
predictably lower pass rates. The Oprea lead-
like filter (150 < MW < 350, —1 < cLogP < 3) was
satisfied by 46 compounds (94%), with the three
failures caused by cLogP values below —1.0.
Churcher’s criteria (MW < 350, cLogP < 3,
60 <TPSA <100 Az) were met by 32 compounds
(65%); here, the sole limiting parameter was
TPSA, with 17 compounds exceeding the upper
bound of 100 A? due to the cumulative contri-
bution of sulfonyl oxygens and additional hete-
roatoms. All compounds satisfied the MW and
cLogP requirements of the Churcher’s filter in-
dividually (49/49, 100%) (Figure 4).

o NH,
N H |
3f 3g O

Figure 3. Building blocks used as scaffolds to generate the virtual
library
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Scheme 2. The synthesis of N-substituted cyclic sulfamates 5a and 5b
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Scheme 3. The synthesis of sulfamates 3f and 3g via the functional group transformations of 3d and 3e
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Figure 4. The logP—-MW plot for the generated compound library

These results demonstrate that five-membe-
red cyclic sulfamate derivatives occupy a favora-
ble lead-like physicochemical space characterized
by the low molecular weight, moderate-to-low
lipophilicity, and adequate polar surface area.
The principal limitation, e.g., elevated TPSA
in a subset of compounds, is an inherent con-
sequence of the sulfamate pharmacophore and
the nitrogen-rich heterocyclic substituents, but
it does not preclude oral bioavailability as TPSA
values remain well below the 140 A? thresh-
old commonly associated with poor absorption.
The high pass rates across multiple orthogonal
drug-likeness filters support the utility of this
scaffold class as starting points for lead optimi-
zation campaigns.

B Conclusions

We have developed an expedient synthesis of
five-membered cyclic sulfamates using sulfuryl
fluoride at atmospheric pressure as a readily
available, bench-stable, and less aggressive alter-
native to the classically employed sulfuryl chlo-
ride. The key advantages of the present method
include high yields, mild reaction conditions (rt,
16 h), and the straightforward scalability, as
demonstrated by the preparation of up to 50 g of
the final product. The generality of the approach
was determined across substrates bearing diverse

ring substituents and N-acyl/aryl groups, with fur-
ther diversification achievable through post-cycli-
zation functional group manipulations, such as
the nitro group reduction and the ester hydrolysis.
The lead-likeness assessment of a 49-member
virtual library conducted using the LLAMA plat-
form revealed an exceptionally favorable physico-
chemical profile for the cyclic sulfamate scaffold.
All library members satisfied the Lipinski Rule of
Five, Veber, Muegge, and GSK 4/400 filters (100%),
while the Ghose filter was passed by 41 com-
pounds (84%), and the Oprea lead-like criteria
by 46 (94%). The more stringent Churcher’s cri-
teria were met by 32 compounds (65%), with the
sole limiting factor being elevated TPSA values
(>100 A2) in a subset of derivatives — an inherent
feature of the polar sulfamate pharmacophore
that nonetheless remained well within the ac-
ceptable range for oral bioavailability. The li-
brary is characterized by low molecular weights
(mean MW 290.6 Da), moderate lipophilicity
(mean cLogP 0.45), ano‘cl, the high polar surface
area (mean TPSA 93.7 A?), collectively position-
ing these compounds in a physicochemical space
that is well-suited for the lead optimization.

®m Experimental part

The solvents were purified according to the
standard procedures.[14] All starting compounds
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were available from Enamine Ltd. or purchased
from other commercial sources. Operations with
SO,F, were performed at atmospheric pressure
using a balloon. Melting points were measured
on the MPA100 OptiMelt automated melting
point system. 'H and *C{H} spectra were record-
ed on a Bruker 170 Avance 500 spectrometer (at
500 MHz for 'H NMR, and 126 MHz for *C{H}
NMR) and a Varian Unity Plus 400 spectrome-
ter (at 400 MHz for 'H NMR, and 101 MHz for
BC{H} NMR). NMR chemical shifts are reported
in ppm (6 scale) downfield from TMS as an inter-
nal standard and are referenced using residual
NMR solvent peaks at 2.50 and 39.52 ppm for ‘H
and BC{'H}, respectively. Coupling constants (/)
are given in Hz. Spectra are reported as follows:
chemical shift (6, ppm), multiplicity, integration,
and coupling constants (Hz). Mass spectra were
recorded on an Agilent 1100 LCMSD SL instru-
ment (chemical ionization (CI)). High-resolution
mass spectra (HRMS) were obtained on an Agi-
lent 1260 Infinity UHPLC instrument coupled
with an Agilent 6224 Accurate Mass TOF mass
spectrometer.

The general procedure for the synthesis
of 3a-e, 5a, and 5b

5-Bromo-3H-benzo[d][1,2,3]oxathiazole
2,2-dioxide (3a)

Compound 1a (30.0 g, 0.159 mol) was dissolved
in MeCN (500 mL), and Et,N (48.4 g, 0.479 mol,
66.7 mL) was added. The reaction mixture was
then cooled to 0—5 °C and was degassed three
times with SO,F,. The mixture was stirred at rt
and 1 atm of SO,F, (in a balloon) for 16 h. After
the completion, the solvent was evaporated in
vacuo, and the residue was dissolved in a satu-
rated aq. NaHSO, solution and extracted three
times with EtOAc (3 X 300 mL). The ethyl ace-
tate solution was washed with a saturated aq.
NaHSO, solution and brine, dried over Na,SO,,
and evaporated in vacuo.

A pink powder. Yield — 31.7 g (79%). M. p.
153-155°C. *H NMR (500 MHz, DMSO-dy), 6, ppm:
6.89 (1H, s), 7.06 (1H, dd, J = 8.5, 2.2 Hz),
7.09-7.21 (2H, m). 3C NMR (126 MHz, DMSO-d,),
0, ppm: 112.6, 114.8, 116.5, 124.4, 133.4, 142.2.
LC-MS, m/z (ESI): 248/250 [M-H]-.

6-Bromo-3H-benzo[d][1,2,3]oxathiazole
2,2-dioxide (3b)

A brownish powder. Yield — 47.3 g (71%) from
50.0 g, 0.266 mol of 1b. M. p. 174-175°C (lit. [2]
178-181°C). *H NMR (500 MHz, DMSO-d,), 6, ppm:
6.58 (1H, br. s), 6.91 (1H, d, J = 8.4 Hz), 7.24
(1H, dd, J=8.4, 2.1 Hz), 7.51 (1H, d, J = 2.1 Hz).
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3C NMR (126 MHz, DMSO-d,), 6, ppm: 112.7,
113.9, 114.2, 127.8, 131.3, 143.5. HRMS, m/z
(ESI-TOF): [M-H]- caled. for C,H,BrNO,S
247.9022/249.9002, found 247.9029/249.9007.

7-Bromo-3H-benzo[d][1,2,3]oxathiazole
2,2-dioxide (3¢)

A brownish powder. Yield — 38.0 g (71%)
from 40.0 g, 0.213 mol of 1c. M. p. 125-127°C.
'H NMR (500 MHz, DMSO-d,), 6, ppm: 5.91 (1H,
br. s), 6.88 (1H, d, J = 8.0 Hz), 6.96 (1H, t, J =
8.0 Hz), 7.06 (1H, d, J=38.0 Hz). *C NMR (126 MHz,
DMSO-d,), §, ppm: 102.3, 111.5, 124.4, 126.1, 133.4,
141.1. LC-MS, m/z (ESI): 248/250 [M—H]".

6-Nitro-3H-benzo[d][1,2,3]oxathiazole
2,2-dioxide (3d)

A yellow solid. Yield — 2.49 g (59%) from
3.00 g, 19.5 mmol of 1d. M. p. 194-196°C (lit. [2]
200-202°C). '"H NMR (400 MHz, DMSO-dy), 6, ppm:
6.59 (1H, d, J=8.8 Hz), 7.63 (1H, d, J = 2.5 Hz),
7.82 (1H, dd, J=8.8, 2.5 Hz). *C NMR (101 MHz,
DMSO-d,), 8§, ppm: 102.9, 108.3, 122.1, 135.1,
144.3, 149.9. HRMS, m/z (ESI-TOF): [M-H]-
calced. for C;H,N,0.S214.9768, found 213.9777.

Methyl 3H-benzo[d][1,2,3]oxathiazole-
5-carboxylate 2,2-dioxide (3e)

A colorless solid. Yield — 21.9 g (80%) from
20.0 g, 0.120 mol of 1e. M. p. 53-56°C. 'H NMR
(400 MHz, DMSO-d,), 6, ppm: 3.76 (3H, s), 6.79
(1H, d, J = 8.0 Hz), 6.99 (1H, d, J = 2.0 Hz),
7.08 (1H, dd, J=8.0, 2.0 Hz). LC-MS, m/z (ESI):
228 [M-H]-.

Cyclopropyl(2,2-dioxido-3H-benzo[d]
[1,2,3]oxathiazol-3-y])methanone (5a)

A colorless powder. Yield — 0.102 g (38%)
from 200 mg, 1.13 mmol of 4a. The compound
was purified by flash chromatography (gradient:
CHCI, — MeCN, 95:5 to 85:15). M. p. 75-76°C.
'H NMR (400 MHz, DMSO-d,), 6, ppm: 1.17-1.31
(4H, m), 2.31 (1H, tt, J = 7.5, 4.4 Hz), 7.36 (2H,
dd, J=6.4, 3.3 Hz), 7.54 (1H, dd, J = 6.4, 3.3 Hz),
7.88 (1H, dd, J=6.4, 3.3 Hz). *C NMR (126 MHz,
DMSO-d,), 6, ppm: 8.1, 11.5, 15.0, 112.4, 116.7,
126.4, 126.4, 126.6, 139.8, 169.7. HRMS, m/z
(ESI-TOF): [M+H]" caled. for C,,H,,NO,S240.0331,
found 240.0323.

2-(2,2-Dioxido-3H-benzo[d][1,2,3]oxathi-
azol-3-yl)nicotinonitrile (5b)

A yellow crystalline powder. Yield — 0.235 g
(61%) from 300 mg, 1.42 mmol of 4a. The com-
pound was purified by flash chromatography (gra-
dient: hexanes — EtOAc, 80:20 to 0:100). M. p.
175-176°C. *H NMR (400 MHz, DMSO-dy), 6, ppm:
7.29-7.43 (3H, m), 7.57-7.66 (1H, m), 7.79 (1H,
dd, J=17.9,4.9 Hz), 8.68 (1H, dd, J=17.9, 1.9 Hz),
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8.83 (1H, dd, J=4.9, 1.9 Hz). *C NMR (126 MHz,
DMSO-d,), 6§, ppm: 106.8, 112.7, 114.8, 117.4,
125.2, 126.3, 126.8, 129.5, 142.8, 145.2, 149.6,
154.1. HRMS, m/z (ESI-TOF): [M+H]" caled.
for C,,H,N,0.S 274.0286, found 274.0281.

6-Amino-3H-benzo[d][1,2,3]oxathiazole
2,2-dioxide (3f)

10% Pd/C (50.0 mg) was added to the solu-
tion of 3d (ca. 2.50 g) in MeOH (25 mL). The so-
lution was carefully degassed and vigorously
stirred under 50 atm of H, at rt. Upon the com-
pletion of the reaction, the catalyst was filtered
off, and the mixture was concentrated in vacuo.

A purple solid. Yield — 1.89 g (88%). M. p.
185-188°C. 'H NMR (500 MHz, DMSO-d,), , ppm:
6.48-6.62 (2H, m), 6.67 (1H, s), 9.00 (3H, br. s).
13C NMR (126 MHz, DMSO-d,), 6, ppm: 101.4,
110.5, 115.2, 145.8. LC-MS, m/z (ESI): 187
[M+H]*.

3H-Benzo[d][1,2,3]oxathiazole-5-carboxy-
lic acid 2,2-dioxide (3g)

Compound 3e (ca. 22.0 g, 96.0 mmol) was
dissolved in THF (300 mL) and cooled to 0-5 °C.
An aqueous solution of NaOH (9.60 g, 240 mmol)
in water (100 mL) was added to the reaction
mixture. The mixture was stirred at rt for 16 h.
After the completion, the solvent was evaporated
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to leave an aqueous residue. The aqueous solu-
tion was washed with EtOAc (100 mL) and acid-
ified to pH = 2—3 with 6 M aq. HCl. The mixture
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166.8. HRMS, m/z (ESI-TOF): [M-H]- calcd.
for C,;H,NO,S 213.9816, found 213.9823.

m Acknowledgments

The authors thank Ms. Viktoriia Sidorska for
the synthesis of compounds 3a, 3d, and 3f,
Mr. Roman Hushynets for the synthesis of com-
pound 3e, Mr. Illia Doroshenko for his help with
the preparation of the manuscript, Prof. Dr. Olek-
sandr O. Grygorenko for his help with manu-
script revision, Prof. Dr. Andrii O. Tolmachov
for his encouragement and support, and all the
brave people of Ukraine for making this publi-
cation possible.

1

10.

11.

12.

Andersen, K. K; Bray, D. D.; Chumpradit, S.; Clark, M. E.; Habgood, G. J.; Hubbard, C. D.; Young, K. M. 1,2,3-Benzoxathiazole 2,2-Dioxides: Syn-
thesis, Mechanism of Hydrolysis, and Reactions with Nucleophiles. J. Org. Chem. 1991, 56, 6508—6516. https://doi.org/10.1021/jo00023a012.
Andersen, K. K.; Kociolek, M. G. Acidity of Cyclic Sulfamates: Study of Substituted 1,2,3-Benzoxathiazole 2,2-Dioxides and Theoretical
Investigation of the Effect of Conformation on Acidity. J. Org. Chem. 2002, 60, 2003 —2007. https://doi.org/10.1021/jo00112a022.
Kim, S. J.; Park, H. B.; Lee, J. S.; Jo, N. H.; Yoo, K. H.; Baek, D.; Kang, B. won; Cho, J. H.; Oh, C. H. Novel LB-Methylcarbapenems Hav-
ing Cyclic Sulfonamide Moieties: Synthesis and Evaluation of in Vitro Antibacterial Activity. Eur. J. Med. Chem. 2007, 42, 1176—1183.
https://doi.org/10.1016/j.ejmech.2007.02.001.

Kim, S. J.; Jung, M. H.; Yoo, K. H.; Cho, J. H.; Oh, C. H. Synthesis and Antibacterial Activities of Novel Oxazolidinones Having Cyclic Sul-
fonamide Moieties. Bioorganic Med. Chem. Lett. 2008, 18, 5815—5818. https://doi.org/10.1016/j.bmcl.2008.09.034.

Moss, T. A.; Alonso, B.; Fenwick, D. R.; Dixon, D. J. Catalytic Enantio- and Diastereoselective Alkylations with Cyclic Sulfamidates.
Angew. Chemie—Int. Ed. 2010, 49, 568—571. https://doi.org/10.1002/anie.200905329.

Kok, K.; Kuo, C. L.; Katzy, R. E.; Lelieveld, L. T.; Wu, L.; Roig-Zamboni, V.; Van Der Marel, G. A.; Codée, J. D. C.; Sulzenbacher, G.; Davies, G. J.;
Overkleeft, H. S.; Aerts, J. M. F. G.; Artola, M. 1,6-Epi-Cyclophellitol Cyclosulfamidate Is a Bona Fide Lysosomal a-Glucosidase Stabilizer
for the Treatment of Pompe Disease. J. Am. Chem. Soc. 2022, 144, 14819—14827. https://doi.org/10.1021/jacs.2c05666.

Benltifa, M.; Kiss, M. De; Garcia-Moreno, M. |.; Mellet, C. O.; Gueyrard, D.; Wadouachi, A. Regioselective Synthesis and Biological Evaluation of
Spiro-Sulfamidate Glycosides from Exo-Glycals. Tetrahedron Asymmetry 2009, 20, 1817—1823. https://doi.org/10.1016/j.tetasy.2009.07.012.
Hanson, S. R.; Whalen, L. J.; Wong, C. H. Synthesis and Evaluation of General Mechanism-Based Inhibitors of Sulfatases Based on (Difluoro)Methyl
Phenyl Sulfate and Cyclic Phenyl Sulfamate Motifs. Bioorganic Med. Chem. 2006, 14, 8386—8395. https://doi.org/10.1016/j.bmc.2006.09.002.
Lawrence Woo, L. W.; Leblond, B.; Purohit, A.; Potter, B. V. L. Synthesis and Evaluation of Analogues of Estrone-3-O-Sulfamate as Potent
Steroid Sulfatase Inhibitors. Bioorganic Med. Chem. 2012, 20, 2506—2519. https://doi.org/10.1016/j.bmc.2012.03.007.

Clarke, B.; Cutler, L.; Demont, E.; Dingwall, C.; Dunsdon, R.; Hawkins, J.; Howes, C.; Hussain, |.; Maile, G.; Matico, R.; Mosley, J.; Nay-
lor, A.; O’Brien, A.; Redshaw, S.; Rowland, P.; Soleil, V.; Smith, K. J.; Sweitzer, S.; Theobald, P.; Vesey, D.; Walter, D. S.; Wayne, G. BACE-1
Hydroxyethylamine Inhibitors Using Novel Edge-to-Face Interaction with Arg-296. Bioorganic Med. Chem. Lett. 2010, 20, 4639—-4644.
https://doi.org/10.1016/j.bmcl.2010.05.111.

Yan, Z.; Kahn, M.; Qabar, M.; Urban, J.; Kim, H. O.; Blaskovich, M. A. Design and Synthesis of Phosphotyrosine Mimetics. Bioorganic
Med. Chem. Lett. 2003, 13, 2083 —2085. https://doi.org/10.1016/5S0960-894X(03)00253-1.

Saitoh, T.; Seki, K.; Nakajima, R.; Yamamoto, N.; Kutsumura, N.; Nagumo, Y.; Irukayama-Tomobe, Y.; Ogawa, Y.; Ishikawa, Y.; Yanagi-
sawa, M.; Nagase, H. Essential Structure of Orexin 1 Receptor Antagonist YNT-707, Part V: Structure-Activity Relationship Study of the
Substituents on the 17-Amino Group. Bioorganic Med. Chem. Lett. 2020, 30, 126893. https://doi.org/10.1016/j.bmcl.2019.126893.

ISSN 2308-8303 (Print) / 2518-1548 (Online)



Journal of Organic and Pharmaceutical Chemistry 2026, 24 (1)

13. Haftchenary, S.; Nelson, S. D.; Furst, L.; Dandapani, S.; Ferrara, S. J.; Boskovi¢, Z. V.; Figueroa Lazu, S.; Guerrero, A. M.; Serrano, J. C.;
Crews, D. K.; Brackeen, C.; Mowat, J.; Brumby, T.; Bauser, M.; Schreiber, S. L.; Phillips, A. J. Efficient Routes to a Diverse Array of Amino
Alcohol-Derived Chiral Fragments. ACS Comb. Sci. 2016, 18, 569—574. https://doi.org/10.1021/acscombsci.6b00050.

14. Armarego, W. L. F.; Chai, C. L. L. Purification of Laboratory Chemicals, Sixth Ed.; Elsevier Inc., Oxford, 2009.

Information about the authors:

Serhii H. Aleksandrenko, Ph.D. Student at the Faculty of Chemistry, Taras Shevchenko National University of Kyiv;

Head of the Laboratory at Enamine Ltd.

Bohdan V. Vashchenko (corresponding author), PhD in Chemistry, Assistant Professor at the Faculty of Chemistry, Taras Shevchenko
National University of Kyiv; Senior Researcher at the Enamine Scientific Research Institute; https://orcid.org/0000-0003-4575-2065;

e-mail for correspondence: vashchenko@knu.ua.

ISSN 2308-8303 (Print) / 2518-1548 (Online) ﬂ



