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1. General methods

All reactions were set up in air, and undistilled solvents were used, unless stated otherwise.
The reagents were purchased from commercial sources and were used without further
purification except for EtzN, which was distilled from potassium hydroxide prior to use. The
reported vyields refer to pure isolated products, unless stated otherwise. Reactions were
monitored by gas chromatography (GC) and/or thin-layer chromatography (TLC) carried out
on silica-gel plates by using UV light or p-anisaldehyde solution and heat as visualizing
agents. 'H NMR spectra were recorded on a Varian Mercury 400 MHz spectrometer in
CDClIg3, using TMS (tetramethylsilane) as an internal standard; all signals are reported in ppm
as (s = singlet, dd = doublet of doublets, m = multiplet, integration). IR spectra were recorded
in paraffin oil on a Specord M80 Zeiss Jena spectrophotometer and reported with
interpretation of significant bands. Elemental analyses were obtained by means of a Perkin

Elmer 2400 apparatus. All melting points (mp) are given uncorrected.

2. Experimental procedures

2-(4-Chlorophenylthio)acetic acid (3)

(Method A)
Cl Cl
1. NaOHzg), CICH,COOH
2. HCljaq)
SH SCH,CO,H
2 3

To a stirred solution of 50% w/w aq NaOH (10.9 mL) and 4-chlorothiophenol (46.0 g,
0.32 mol) sodium chloroacetate (prepared by neutralization of chloroacetic acid (30.2 g,
0.32 mol) with 50% w/w aq NaOH) was added. The mixture was heated under reflux for 2 h.
After cooling of the mixture, the precipitate was filtered off, washed with 10% w/w aqg NaOH
saturated with sodium chloride, then dissolved in hot water and acidified with hydrochloric
acid. The resulting precipitate was filtered off, washed with cold water and dried. Product 3
was obtained in 75% vyield (48.0 g, 0.24 mol); mp 99-100 °C; *H NMR (400 MHz, CDCl3) &
8.02-7.96 (m, 2H), 7.68-7.62 (m, 2H), 3.24 (s, 2H).
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1-Chlorophenyl-4-tribromomethylsulfone (1)
(Method A)

Cl Cl
NaOH(aq)

NaOBr(aq)
SCH2C02H SOZCBI'3
3 1

To 2-(4-chlorophenylthio)acetic acid (3) (10.2 g, 0.05 mol) dissolved in 0.5 M aq NaOH
(150 mL), freshly prepared 14% w/w ag sodium hypobromite (250 mL) was added. The
solution was stirred at room temperature for 80 hours. The resulting precipitate was filtered
off, washed with water, dried and recrystallized from ethanol. Sulfone 1 was obtained in 76%
yield (16.2 g, 0.038 mol); mp 144-145 °C; IR v: 1590 (CHa), 1360, 1155 (SO,), 550 (CBrs)
cm - *H NMR (400 MHz, CDCls)  8.12-7.98 (m, 2H), 7.87-7.70 (m, 2H).

4-Chlorophenylmethyl sulfide (5)
(Method B and C)

Cl Cl
(MeO)2802
_—
NaOH(aq)
SH SCHs
2 5

To a stirred solution of 4-chlorothiophenol (2) (14.2 g, 98.6 mmol) in 10% w/w ag NaOH
(49.5 mL) dimethyl sulfate (25.0 g, 0.198 mol) was slowly added dropwise. When the
addition was finished, 10% w/w aq NaOH was added to make the mixture alkaline (pH ~8).
Next, the mixture was extracted with diethyl ether twice, and the combined organic extracts
were dried over Na,SO, and filtered. Ether was distilled off and the oily residue was distilled
under vacuum (bp 70-72 °C / 2.66 x 10 bar). Sulfide 5 was obtained in 94% yield (14.6 g,
92.4 mmol).

4-Chlorophenyl methyl sulfone (4)
(Method B and C)

Cl cl
AcOH
—_—
H202(aq)
SCH, SO,CH;
5 4
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After heating the mixture of sulfide 5 (20.15 g, 0.1275 mol) and glacial acetic acid (95 mL) to
its boiling point, 30% w/w aq hydrogen peroxide (40 mL) was slowly added dropwise. The
mixture was refluxed for 3 hours, and afterwards the contents of the flask were poured onto
ice. The precipitate was filtered off and washed with cold water until the filtrate became
neutral. Recrystallization from ethanol afforded the product 4 as a white crystalline solid
(23.25 g, 0.1224 mol, 96%); mp 97-98 °C.

4-Chlorophenyl tribromomethyl sulfone (1)

(Method B)
Cl Cl
NaOBr(aq)
SOzCH;:, SOzCBI’g
4 1

4-Chlorophenyl methyl sulfone 4 (9.5 g, 0.05 mol) was added to freshly prepared 14% w/w aq
sodium hypobromite (150 mL), and the resulting mixture was stirred at 75 °C for 3 hours.
After cooling the mixture to ambient temperature, the precipitate was filtered off, washed with
water, dried and recrystallized from 2-propanol. Product 1 was obtained in 95% vyield (20.3 g,
47.5 mmol); mp 165-167 °C; IR v: 1590 (CHa,), 1335, 1125 (SO), 550 (CBrs) cm™.
'"H NMR (400 MHz, CDCls) § 8.02-7.95 (m, 2H), 7.67— 7.60 (m, 2H).

4-Halogenphenyltribromomethylsulfone 1 and 1

(Method C)
X X
KOH//MeOH
BrCI/CCl,
SO,CHj3 SO,CBrj
4 X=ClI 1 X=Cl
4' X=Br 1 X=Br

To a solution of KOH (2.8 g, 0.050 mol) in methanol (30 mL), 4-halogenphenyl methyl
sulfone 4 (1.91 g, 0.01 mol) or 4' (2.35 g, 0.01 mol) was added. After the stirred mixture was
cooled below 20 °C, bromine chloride (3.0 g of a 50% w/w solution in carbon tetrachloride,
0.013 mol) was added dropwise. The mixture was stirred at room temperature for 2 hours.
The precipitate was filtered off, washed with hexane, dried and recrystallized from 2-
propanol. Sulfone 1 was obtained in 94% vyield (4.02 g, 9.41 mmol); mp 165-167 °C.
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Sulfone 1' was obtained in 90% yield (4.25 g, 9.01 mmol); mp 174-175 °C; 'H NMR
(400 MHz, CDCl3) 6 7.99-7.92 (m, 2H), 7.62—-7.56 (m, 2H).

4-Halogeno-3-nitrophenyltribromomethylsulfone 6 and 6

HNO; NO,
_—
H,SO,
SOZCBI’3 SOchr3
1 X=Cl 6 X=ClI
1 X=Br 6' X=Br

Sulfone 1 (8.55 g, 0.02 mol) or 1' (9.44 g, 0.02 mol) was dissolved in concentrated (min. 95%
w/w) sulfuric acid (25 mL). The mixture was heated to 60 °C and concentrated (65% w/w)
nitric acid (1.7 mL, 0.025 mol HNOj3) was added slowly with the temperature kept below
70 °C. When the addition was finished, the mixture was heated at 80 °C for 2 hours. Then, the
mixture was cooled down and poured onto crushed ice. The precipitate was filtered off,
washed with water and dried. The product was purified by recrystallization from 2-propanol.
Nitrophenyl sulfone 6 was obtained in 96% yield (9.08 g); mp 172-173 °C; 'H NMR
(400 MHz, CDCl3) 6 8.42 (dd, 1H), 8.20-8.12 (m, 2H). Nitrosulfone 6" was obtained in 94%
yield (9.72 g); mp 178-180 °C; *H NMR (400 MHz, CDCls) 5 8.34 (dd, 1H), 8.16-8.10 (m,
2H).

2-Nitro-4-tribromomethylsulfonylaniline 7a

of NH;
NOZ NHg(aq) NOZ
SOZCBI’3 SOchrg
6 7a

To a solution of nitrosulfone 6 (23.6 g, 0.05 mol) in dioxane (200 mL) 25% w/w aqueous
ammonia (100 mL) was added. After stirring the mixture for two hours at 60 °C, another
portion of 25% w/w aqueous ammonia (50 mL) was added. The reaction mixture was
maintained for another two hours at 60 °C. The mixture was cooled down to room
temperature and concentrated in vacuo. The precipitate was filtered off, washed with water,
dried and recrystallized from ethanol. Product 7a was obtained in 95% vyield (21.6 g,
47.7 mmol); mp 273-275 °C.
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2-Nitro-4-tribromomethylsulfonylphenylhydrazine (7b)

cl NHNH,
N02 N2H4'H20 N02
—_—
Et;N/THF
SOchr3 SOchr3
6 7b

Nitrosulfone 6 (4.72 g, 0.01 mol) and triethylamine (1.4 mL, 0.01 mol) was dissolved in
tetrahydrofurane (20 mL). Hydrazine hydrate (40% w/w N;H4, 1.5 mL, ca 0.05 mmol) was
slowly added, with the temperature kept below 20 °C. The resulting mixture was stirred for
1.5 hours at room temperature. The solvent was evaporated and the precipitate dissolved in
dichloromethane (50 mL). The solution was consecutively washed with 10% w/w aq HCI,
water, saturated ag NaHCOj3; and water. The organic layer was dried over MgSQO,, filtered and
concentrated in vacuo. Recrystallization from ethanol afforded product 7b (4.41 g,
9.43 mmol, 94% yield); mp 218-220 °C.

2-Nitroaniline derivatives (7c-7h)
(General procedure)

Cl Rl R? RL N,R2
NO2 N NO,
K,COg/toluene
SOCBrs SO,CBr3
6 7c-7h

structures of compounds 7¢c-7h are given in Table 1

Nitrosulfone 6 (4.72 g, 0.01 mol), the appropriate nonaromatic amine (0.01 mol) and
potassium carbonate (2 g, 0.015 mmol) were mixed in toluene (30 mL). The mixture was
heated under reflux for 6 hours. After cooling, diethyl ether (50 mL) was added. The mixture
was consecutively washed with 10% w/w agq HCI, water, saturated ag NaHCO3; and water.
The organic layer was dried over MgSQy,, filtered and concentrated in vacuo. The product was

recrystallized from 2-propanol.
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2-Nitroaniline derivatives (7i-7k)

(General procedure)

cl H. N Ar
NO ArNH, NO,
SO2CBry S0O,CBr3
6 7i-7k

structures of compounds 7i-7k are given in Table 1

Nitrosulfone 6 (4.72 g, 0.01 mol), the appropriate aromatic amine (0.01 mol) and
triethylamine (1.4 mL, 0.01 mol) were dissolved in ethanol (35 mL). The mixture was heated
under reflux for 6 hours. After cooling, ethanol was evaporated under reduced pressure, and
the precipitate was dissolved in dichloromethane (40 mL). The mixture was consecutively
washed with 10% w/w aq HCI, water, saturated aq NaHCO3 and water. The organic layer was
dried over MgSO,, filtered and concentrated in vacuo. The product was recrystallized from 2-

propanol.

Diphenyl ether derivatives (71-70)
(General procedure)

Cl OAr
NO, ArOH NO,
_—
NaOH(aq)
SO,CBrj SO,CBrj
6 71-7o

structures of compounds 71-70 are given in Table 1

Nitrosulfone 6 (4.72 g, 0.01 mol), appropriate phenol (0.01 mol) and 10% w/w aqueous
sodium hydroxide (50 mL) was stirred and heated under reflux for 3 hours. After cooling to
room temperature, the precipitate was filtered off, washed with water, dried and recrystallized

from 2-propanol or ethanol.
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2-Nitro-4-tribromomethylsulfonylphenylhydrazones (8a—8l)
(General procedure)

NHNH, aldehyde /%R\

or N
NO2 ketone HN
. NO,
H2$O4 (cat.)
SO,CBrs dioxane
7b SO,CBr3
8a-38l

structures of compounds 8a-8l are given in Table 2

To the solution of 2-nitro-4-(tribromomethylsulfonyl)phenylhydrazine (7b) (4.68 g, 0.01 mol)
in dioxane (15 mL), concentrated (min. 95% w/w) sulfuric acid (0.2 mL) was added dropwise.
The mixture was stirred for a few minutes at room temperature and the appropriate ketone or
aldehyde (0.01 mol) was added. After stirring for 30 minutes, the precipitate was filtered off,
washed with water (until the water after filtration achieved a pH of 7), dried and recrystallized

from 2-propanol.

4-Tribromomethylsulfonyl-1,2-phenylenediamine (9)

NH, NH, NH,
NO, SnCl,/EtOH NH, NH
N
HCl(aq
SOQCBF3 SOchrg SO,CHBr,
7a 9 10

The stirred mixture of 2-nitro-4-(tribromomethylsulfonyl)aniline (7a) (22.65 g, 0.05 mol),
anhydrous stannous chloride (66.3 g, 0.35 mol) and ethanol (200 mL) was heated to 70 °C.
Then 250 mL of concentrated (35-38% w/w) hydrochloric acid was slowly added dropwise,
with the temperature kept within the range of 70-75 °C. After cooling to room temperature,
the precipitate was filtered off and treated with 15% w/w aqueous sodium hydroxide. The
resulting residue was separated, washed with water, dried and recrystallized from ethanol.
Phenylenediamine 9 was isolated in 60% vyield (12.7 g, 0.03 mol); mp 164-165 °C.
After concentrating and cooling the filtrate, pale yellow crystals of 4-dibromomethylsulfonyl-
1,2-phenylenediamine (10) were obtained in 30% yield (5.2 g, 0.015 mol); mp 148-150 °C.

S8



5-Tribromomethylsulfonylbenzimidazole derivatives (11a—11e)
(General procedure)

NH; HClag) H
+ HO,C-R ——m /[::I: 2F—R
Br;CO,S NH, BryCO,S N

9 11a-11e

structures of compounds 11a-11e
are given in Table 3

The suspension of 4-tribromomethylsulfonyl-1,2-phenylenediamine (9) (4.23 g, 0.01 mol) and
the appropriate carboxylic acid (0.01 mol) in 4 M aqueous hydrochloric acid (30 mL) was
stirred and heated under reflux for three hours (or six hours, in the case of the preparation of
11d and 11e). The suspension was neutralized by aqueous ammonia, filtered off, washed with
water, dried and recrystallized from ethanol.

5-Tribromomethylsulfonylbenzimidazole derivatives (11f-119)

(General procedure)

NH Ticl, N
Br30028/©[NH2 Toee * ylene Bracozs/Q:N)_@x

9 1f X=H

11g X=Cl
To a solution of the appropriate carboxylic acid (0.01 mol) in dry xylene (20 mL), titanium
tetrachloride (1.1 mL, 0.01 mol) was added under a nitrogen atmosphere. The solution was
stirred and diamine 9 (4.23 g, 0.01 mol) was added. The reaction mixture was heated at
130 °C for 2 hours. After cooling to room temperature, the reaction mixture was neutralized
with a saturated aqueous solution of sodium bicarbonate. The layers were separated and the
aqueous layer was extracted with ethyl acetate. The combined organic extracts were washed
with water, dried over Na,SO,4 and concentrated in vacuo. The residue was recrystallized from

ethanol.

5-Tribromomethylsulfonyl-2-mercaptobenzimidazole (11h)

Cs, H

NH2 KOHaq) N
BrsCO,S NH, EtOH Br;CO,S N

9 11h
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A mixture of 4-tribromomethylsulfonyl-1,2-phenylenediamine (9) (4.23 g, 0.01 mol), carbon
disulfide (1.14 g, 0.015 mol), potassium hydroxide (0.84 g, 0.015 mol) in water (10 mL) and
ethanol (20 mL) was heated under reflux for 5 hours. The reaction mixture was concentrated
under reduced pressure and water (20 mL) was added to the residue. The mixture was
acidified with acetic acid. The precipitate was separated, washed with water and recrystallized
from ethanol. Mercaptobenzimidazole 11h was obtained in 80% yield (3.72 g, 8 mmol); mp
276-278 °C.

Benzimidazolethiocarbamate derivatives (11i-11j)

(General procedure)

N N O>—HA
;
l0Xane
BrsCO,S N BryCO,S N

11h 11i-11j

structures of compounds 11i-11j
are given in Table 3
A mixture of 5-tribromomethylsulfonyl-2-mercaptobenzimidazole (11h) (0.01 mol) and the
appropriate isocyanate (0.01 mol) in dry dioxane (15 mL) was heated under reflux for 3 hours.
After cooling the reaction mixture to ambient temperature, the precipitate was filtered off and

purified by washing with hot chloroform.
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Table 1. Derivatives of 2-nitroaniline, 2-nitrophenylhydrazine and diphenyl ether. S11
R
NO,
SO,CBrs
Comp. Mol. wt.| M.P. | Yield Elemental analyses IR
No. R Mol. Formula [g/mol] [°C] [%] Calcd. Found o
%C | %H | %N | %C | %H ]| %N
7a NH, CHErNOS | 45200 | 273275 | 93 |18.56 | 141 | 6.19 | 1838 | 106 | 612 | " eg o 0l 0 0
7b NHNH, CHBNOS | 46892 | 218220 | 94 |17.93| 150 | 896 | 1781 | 138 | 878 | g an OIS BN
7c NHCH, CHBrN.OS | 46693 | 228:230 | 95 | 2058 | 151 | 6.00 | 2068 | 161 | 594 | N TR HHS0:
7d NHCeHy: CuruBrN.0,5 | 53505 | 104195 | 87 | 2918 | 283 | 524 | 2026 | 291 | 515 | " 0 Foe T 0
7e NHCH,CH,CH; | CyH1,BrsN,0,S | 49498 | 185-186 | 92 | 24.27| 2.24 | 566 | 33.34 | 3.12 | 7.65 NH 313;252';%15;;:12% 50:
7| NHCH,CH(CH), | CubuBr:0s | 50901 | 154-135 | 94 | 2596 | 257 | 550 | 25.75 | 264 | 540 | " o FRaTeon Hn 50
79 N(C,Hs), CyHisBrsN,0,S | 510.02 | 175-176 | 94 | 2591 | 2.77 | 5.49 | 25.76 | 3.02 | 5.28 NO; 1560, 103_682’;2;1345’“50’
7h | N(CHCH(CHy)), | CuMiBr:Oss | sos11 | 147-149 | 92 | 3188 | 375 | 496 | 3194 | 358 | g7 | "o 7 20 H90A00
7 i )= |Catciernois | 6344 | 196197 | 96 | 2771 | 143 | 497 | 2762 | 151 | a7g | " TR HER O
7] wi—( )—om | CuruBLN0S | 54302 | 184-186 | 88 | 3097 | 204 | 516 | 3107 | 197 | 506 | " ot cbr e
7k | oo | CuriBrN.Os | S50.02 | 173-174 | 86 | 30.08 | 198 | 501 | 3001 | 184 | 495 [ "o BRI B0 0
7 o~ CuMBNO:S | 52998 | 144-145 | 91 | 2946 | 152 | 264 | 2064 | 173 | 2.48 | 02T T S0 SN E
m = CuHiCIBINOSS | 56443 | 148-149 | 92 | 27.66 | 125 | 2.48 | 2785 | 1.37 | 239 | R e A
5
7n . O“ CHiCILBENO:S | 59887 | 154-156 | 92 | 2607 | 101 | 234 | 2632 | 112 | 226 | 02T 0 TSI E
70 | o)) | Camubros | ss816 | 167-168 | 90 | 40.77| 280 | 216 | 4065 | 255 | 208 | Nt L DL




Table 2. 2-Nitro-4-tribromomethylsulfonylphenylhydrazones.

S$12

NO,
SO,CBry
Mol. M.P Yield Elemental analyses IR
Comp. WH. T
R Mol. Formula
No [g/m0|] [oC] [%] Calcd. Found Cm—l
%C | %H] %N | %C | %H] %N
B NH 3330, NO, 1555, 1350, SO,
8a | N=CCH:CH, | CiHuBrN:O,S | 536.03 | 168-170 | 96 | 26.89 | 2.63 | 7.84 | 26.94 | 2.55 | 7.75 135,166, @51, 550
N NH 3320, NO, 1550, 1350, SO,
8b Q/ CuHiBrN:0,S | 534.02 | 197-199 | 87 | 26.99 | 2.26 | 7.89 | 26.56 | 2.08 | 7.75 1355,1160, 0.6, 555
NH 3330, NO, 1550, 1350, SO,
8¢ ) Q CisHuBrN:O,S | 548.04 | 212-214 | 89 | 28.49 | 257 | 7.67 | 28.38 | 2.38 | 7.56 135,160, 0.6, 555
Cl
N NH 3335, NO, 1550, 1350, SO,
8d \\_@C, CraHeBrsCIN;O,S | 624.91 | 225227 | 93 | 2691 | 1.20 | 672 | 26.76 | 1.32 | 6.64 1355.1160, ©.Br, 550
Cl
R} NH 3335, NO, 1550, 1350, SO,
8e @C| CisHioBrCLN:0,S | 638.94 | 174-175 | 90 | 2820| 158 | 6.58 | 28.31 | 1.46 | 6.44 1355 1156, ©-Br. 550
of N=C(CeHs), | CaoHiBrN,0,S | 632.12 | 243244 | 92 | 38.00| 223 | 6.65 | 37.87 | 2.18 | 6.56 | N 3335 NO21550,1350, SO,
1350,1155, C-Br; 550
8 N=CHCH, CoHgBrN:O,S | 493.95 | 195-197 | 85 |21.88| 1.63 | 851 | 21.76 | 1.45 | .38 |NH 3325 NO1555,1350,50,
1350,1155, C-Br, 555
NH 3325, NO, 1555, 1350, SO,
8h NJW CuHiBrNsO,S | 522.01 | 181-182 | 89 | 2531 | 2.32 | 8.05 | 2512 | 2.24 | 7.98 1350115, B 550
_ NH 3325, NO, 1550, 1350, SO,
8i Nﬁ CuHiClN;0,S | 510.99 | 202-204 | 01 | 2541 | 1.94 | 808 | 2533 | 1.76 | 7.97 1950,1166, OB, 555
. NH 3325, NO, 1555, 1350, SO,
= -
8] NJ\{/ CisHisBraNsO,S | 550.06 | 144-145 | 88 | 28.39 | 2.03 | 7.64 | 2843 | 278 | 7.57 1950115, B 550
Cl
NZ NH 3325, NO, 1550, 1350, SO,
N @/ C1HoBrCIN;O,S | 500.47 | 284-286 | 92 | 28.48| 154 | 7.12 | 2837 | 1.44 | 7.04 19501166, B 550
F
. NH 3325, NO, 1565, 1350, SO,
8l L@ CuHoBrFN;O,S | 574.01 | 246-247 | 94 | 2929 | 158 | 7.32 | 20.08 | 1.48 | 7.24 1350,1156, ©-Br; 550




Table 3. 5-Tribromomethylsulfonylbenzimidazole derivatives. S$13
H
N
QoS
BryCO,S N
Mol. M.P. Yield Elemental analyses IR
Comp. wt.
NO R Mol. Formula
[g/mol] [°C] %] Calcd. Found emt
%C |%H| %N | %C | %H|%N
1lla CH, CyH;Br;N,0,S 446.94 | 187-189 86 |24.19|158| 6.27 | 2434 ( 1.72 | 6.18 NH 3330, SO, 1335,1130, CBr3;550
11b CF3 CoH,4BrsFsN,0,S | 500.91 | 241-243 | 93 |21.58|0.80| 5.59 |22.12 | 0.88 | 5.46 | NH 3300, SO, 1330,1120, CBr3 555
11c CH,CeHs CisH11BrsN,0,S | 523.04 | 234-235 | 57 [34.45(2.12| 536 |34.25| 1.97 | 5.27 | NH 3360, SO, 1335,1130, CBr; 550
Cl
11d OOC' CisHgBr,CILN,03S | 607.93 | 238-239 | 81 |29.64|1.49| 4.61 |29.45| 1.37 | 4.43 | NH 3350, SO, 1325,1145, CBr3 550
/7
H,C
1le HCP@C' CisH10BrsCIN,O5S | 573.48 | 227-229 | 77 |[31.42|1.76| 4.88 |31.30 | 1.55 | 4.76 | NH 3330, SO, 1330, 1140, CBr;555
11f CeHs C1sHeBrN,0,S | 509.01 | 267-269 | 79 |33.04|1.78| 550 |32.78 | 1.57 | 5.38 | NH 3300, SO, 1330,1125, CBr; 550
119 CsHy-4-Cl C11H13CisN,O5S | 385.65 | 270-272 | 65 |34.26|2.87| 14.53 | 34.40 | 2.92 |14.46| NH 3360, SO, 1335,1155, CBr; 550
11h SH CgHsBrsN,0,S, | 464.97 | 276-278 | 80 |20.67|1.08| 6.02 |20.46 | 1.15 | 5.94 | NH 3400, SO, 1335, 1150, CBr; 555
(o]
NH 3350, C=0 1715, SO, 1340, 1150,
11i HS%NHQ CisH1oBrsN;05S, | 584.09 | 340(d) | 92 [30.85|1.73| 7.19 |30.62 | 1.56 | 7.12 CBY 5552
3
7 a NH 3360, C=0 1710, SO, 1340, 1150
11 HSANHQ CisHoBrsN3O5S, | 618.54 | 325-326 | 76 |29.13[1.47| 6.79 |29.02 | 1.26 | 6.74 " car 5;502 T
3

d - decomposition
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Pulse Sequence: sZpul

Solvent: CDC12
Ambient temperature HN
Mercury-400B8  “mercury"

FULSE SEQUEMNCE N
Pulse 37.5 degrees 02
Acg. time 4,000 sec

Width 7400.0 Hz

44 repstitions

OBSERVE  H1, 4001050225 MHz

DATA PROCESSING

FT size 65536 SOECBrS
Total time 36 min, 42 sec

1.099
.08z

7+
H NMR

—&.850
&.844
—7.043
7.020
3,240
3,226

T.2680

—
g
1.578

Hz0

M j | | L _,L,H_ .

L AL A A A e e s ms ey p S L B E B S L LA S s

| T T T T I T T T T I ™
10 9 2] 7 6 5 4 3 2 1 ppm
gt - Lo toped L g
24,87 23.96 12.54 25.71 0.84 145,23
21.07 24.589 3a.o07 10,07 5.34
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Pulse Sequence: s2pul

Solvent: COC1E
ambient temperature
Mercury=400BB “mercury® HMN

PULSE SEQUENCE
Pulse Z0.& degrees NO2
Acg. time 1.000 sec

Width 30156.3 Hz

T840 repetitions

OBSERVE C13, 100.6064957 MHz

DECOUFLE HL, 400.1069706 MHz

Power 42 dB

continuously on 802CBF3
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz 7."

FT size G536

Total time 30 hr, 6 min, 35 sec 13C NMR

~.115.081

——135.546
—132.060

149,304

L 77.311

51.066

27 .968

20.398

L I‘_ﬂu.. e promr et

T 7T T T L S B B A

200 180 160
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--Brl.’:?n ." cl
Pulise Seguence: S2pul P .
Solvent: CDC13 ol Rt -
Ambient temperature wEear
HWercury-400BB “mercury” Bl k] el O
PULSE SEQUENGE Q k\LLJ NO.
Pulse 37.5 degrees 2
Acg. time 4.000 sec
Width 7400.0 Hz
444 repetitions
OBSERVE Hi, 400.1050225 MHz
EﬁThkaﬂcg?gIHG
T size 65536
Total time 36 min, 42 sec S0O,CBry
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BrCime

Pulse Sequence: sZpul

Solwvent: CDC13
Ambient temperature
Mercury=-d00BE "mercury"

PULSE SEQUENCE

Pulse 20.8 degrees

acg. time 1.000 sec

Width 30156.3 Hz

2080 repetitions

QBSERVE C13, L00.6064348 MHz
DECOUPLE HLl, 400.1069706 MHzZ
Power 42 db

caont i nuously on

WALTZ-16 modulated
DATA PROCESSING S0,CBr,

Cl

77.320

— " 37,000

L]

NO,

o
Lineé broadening 1.0 Hz £ 5
];T 5:2:135535 - =
ota me 30 hr, & min, 35 sec i
a b m
-
3C NMR
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k-] (-]
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-
i
w
-
o
a

- 157,262
151.271
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