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Abstract: Mesoionic 4-methyl-2-(2-amino-1,3-dithiol-2-yliudryl)phenolates
were synthesizedia the corresponding 1,3-dithiolium salts. The syaiheof
water soluble 1,3-dithiolium chlorides was accowsipdid through the

corresponding mesoionic phenolates.
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Introduction

Solvatochromic dyes have played an important role the
understanding of solvent polarity effects and aaasingly important as
probes of complex biological systemi$The systems where a donor moiety
is linked through ao- or 7zbonded bridge to the acceptor moiety received
special interest.A variety of acceptor units have been investigaigih
special attention paid to cationic systems, such pgsadinium and

bipyridinium cations’’
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In this context, investigations of a series of APQrrolidin-1-yl)-
1,3-dithiol-2-ylium-4-yl]phenolates have shown tHa8-dithiolium cations
can also serve as acceptor moieties in intramaecaoharge transfer
complexe$. The above mesoionic compounds showed only a sraghtive
solvatochromism (AA = 10-15 nm). Therefore, by varying the nature of
substituents, we decided to investigate the infleeaf both acceptor and
donor moieties on the intramolecular charge transfesorption band.
Several mesoionic phenolates with different secpndaamines
(dimethylamino, diethylamino, piperidine, morph@)nat the 2-position of
the 1,3-dithiol-2-ylium ring were synthesized andnvastigated
spectroscopically by UV-Vis. Since the positionioframolecular charge
transfer absorption band was not affected by thereaf secondary amine
moiety we decided to introduce various substituentshe donor part of the
mesoionic 2-(1,3-dithiol-2-ylium-4-yl)phenolates. gkevious paper reports
the synthesis and UV-Vis behavior of new iodo stltsd 2-(2-
dialkylamino-1,3-dithiol-2-ylium-4-yl)-phenolatés This paper deals with
the synthesis with methyl substituted (1,3-ditt#eHium-4-yl)phenolates.

Results and Discussion

The cyclization of some 1-(2-hydroxyaryl)-®;N-dialkylamino-
carboditioate)-1-ethanones in the presence ofSOH— CH;COOH mixture
(1 : 3 vol.) was reported by t8Despite our previous attempts we were able
to isolate 1,3-dithiolium hydrogensulfate3a{e) as stable solid compounds.

The synthesis of 1,3-dithiolium sal®) @nd @) is described in Scheme 1.
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L ascans e

(2 a-e) (3a-e) X =HSO4
(4 a-e) X =ClO4

Scheme 1
2, (3. @), ), 6) R R
a CHs CHs
b CH,CHjs CH,CH;3
c (CH2)4
d (CH2)s
e (CH2)2-O-(CHy)2

Treatment of perchlorategld-e) under heterogeneous conditions,
with saturated aqueous potassium hydrogencarbawigion affords 4-
methyl-2-(1,3-dithiol-2-ylium-4-yl)phenolate$d-€), in quantitative yields.
The molecular structure of the new compounds waseat by analytical
and spectral data and by the following chemicalgfarmation: treatment of
an acetone suspension of the mesoionic compouba®) (with 70%
perchloric acid regenerates the 1,3-dithiolium pknates in quantitative
yields (Scheme 2). 4-Methyl-2-(1,3-dithiol-2-yliuyl)phenolates were
isolated as yellow crystalline products that présea features of mesoionic
compounds>™® The presence of a hydroxy substituent iroetho-position
induces an extended delocalization of the negatharge up to the C(4)-
C(5) bond of the dithiolium ring.
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Furthermore, we have been able to isolate the ith&bium

chlorides 6a-e) using the interconversion possibilities betwedre t
mesoionic phenolates and its salts. Thus, 4-(2dxydb-methylphenyl)-
1,3-dithiolium chlorides have been isolated aslal swystalline product by
the treatment of an acetonic suspensionspfinjth 37% hydrochloric acid
(Scheme 2).

Conclusions

We have reported the synthesis of mesoionic 4-yhet2-amino-
1,3-dithiol-2-ylium-4-yl)phenolatesvia the corresponding 1,3-dihiolium
salts. Intramolecular charge transfer propertiesthelse compounds are
under investigation. This paper also presents yh#hssis of 1,3-dithiolium

chlorides as solid compounds.

Experimental

Melting points were obtained on a Mel-Temp Il agpas. IR
spectra were recorded on a Bruker Tensor 27 ingimitnlNMR spectra were
recorded on a Bruker DPX-300 spectrometer. Chensicdis are reported
in ppm downfield from TMS. Elemental analyses (C, N, S) were
conducted using the CE440 Elemental Analyser; tiesiults were found to
be in good agreement (+0.2%) with the calculatddesa Mass spectra were

recorded on a Finnigan MAT 90X spectrometer.
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1-(2-Hydroxy-5-methylphenyl)-1-oxaethan-2-yl-pyidoie-1-
carbodithioate(2c); General Procedure

To a solution of 2-chloro-1-(2-hydroxy-5-methylpiyfethan-1-one
(1, 3.68 g, 0.02 mol) in acetone (30 mL) a solutidnpgrrolidinium
pyrrolidine-1-carbodithioate (4.36 g, 0.02 mol) acetone-water (1:1, 60
mL) was added. After 5 min under stirring at rooemperature the
precipitate was filtered, washed with water anedmff. Recrystallization
from ethanol (200 mL) gave colorless crystals;d/kl9 g (83%).
Mp 140-141 °C. IR (ATR): 2848, 1644, 1588, 14373931257, 1156, 988,
830, 667 crit. '"H NMR (300 MHz, CDCY)): 6= 1.47 (m, 2H, CH), 1.59
(m, 2H, CH), 1.81 (s, 3H, CH#5), 3.24 (t2J = 7.5 Hz, 2H, CH), 3.40 (t,*J
= 7.5 Hz, 2H, CH), 4.43 (s, 2H, Ch), 6.37 (d2J = 9.4 Hz, 1H, H-3), 6.80
(dd,*J=9.4 Hz,"J = 2.5 Hz, 1H, H-4), 7.24 (d) = 2.5 Hz, 1H, H-6), 11.15
(s, 1H, OH).}*C NMR (75 MHz, CDC})): 5= 18.6, 22.1, 54.7, 62.2, 120.9,
125.4,130.2, 131.7, 135.2, 154.5, 196.5, 204.3(E8): m/z= 295 (M).

2-(2-Hydroxy-5-methylphenyl)-2-oxoethyl-N,N-dimétttigio-
carbamate(2a):
Yield 87%. Mp 151-152 °C. IR (ATR): 2850, 1638, 5481368, 1245,
1170, 972, 826, 773, 668 ém'H NMR (300 MHz, CDG)): = 2.23 (s,
3H, CH;-5), 3.37 (s, 3H, CEIN), 3.40 (s, 3H, CkIN), 4.82 (s, 2H, Ch),
6.81 (d,33=9.3 Hz, 1H, H-3), 7.25 (dd) = 9.3 Hz,*J = 2.3 Hz, 1H, H-4),
7.67 (d,"J = 2.3 Hz, 1H, H-6), 11.53 (s, 1H, OHY’C NMR (75 MHz,
CDCl): o = 18.9, 43.5, 62.8, 118.7, 124.5, 130.5, 131.5%.8,3154.0,
194.5, 203.5. MS (ESIn/z= 269 (M).

2-(2-Hydroxy-5-methylphenyl)-2-oxoethyl-N,N-dietiyiio-
carbamateg2b):
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Yield 72%. Mp 93-94 °C. IR (ATR): 2940, 1646, 148841, 1260, 1203,
1168, 975, 738, 668 ¢ 'H NMR (300 MHz, CDCY): = 1.19 (t, 3H,
CHs), 1.23 (t, 3H, CH), 2.23 (s, 3H, Chi5), 3.81 (g, 2H, Ch), 3.95 (q,
2H, CHp), 4.83 (s, 2H, Ch), 6.80 (d,J = 9.0 Hz, 1H, H-3), 7.29 (dd) =
9.0 Hz,*J = 2.3 Hz, 1H, H-4), 7.69 (dJ = 2.3 Hz, 1H, H-6), 11.57 (s, 1H,
OH). *C NMR (75 MHz, CDCJ): 6= 12.4, 18.6, 47.5, 62.3, 118.5, 124.7,
130.0, 131.2, 136.0, 153.7, 193.8, 204.1. MS (E8fx= 297 (M).
1-(2-Hydroxy-5-methylphenyl)-1-oxaethan-2-yl-pipare-1-
carbodithioate(2d):
Yield 82%. Mp 135-136 °C. IR (ATR): 2914, 1632, #611469, 1432,
1399, 1229, 1169, 973, 818, 700, 668'ciiH NMR (300 MHz, CDCJ): J
=1.70 (m, 6H, 3Ch), 2.29 (s, 3H, CKt5), 4.13 (m, 4H, 2Cb), 4.92 (s, 2H,
CH,), 6.88 (d2J=9.1Hz, 1H, H-3), 7.32 (ddJ = 9.1 Hz,*J = 2.4 Hz, 1H,
H-4), 7.75 (d*J = 2.4 Hz, 1H, H-6), 11.62 (s, 1H, OHFC NMR (75 MHz,
CDCL): 6= 18.9, 24.1, 25.1, 54.5, 62.1, 118.9, 124.9, 1,3032.1, 135.0,
153.9, 195.2, 204.8. MS (ESH/z= 309 (M).
1-(2-Hydroxy-5-methylphenyl)-1-oxaethan-2-yl-morpies 1-
carbodithioate(2e):
Yield 75%. Mp 140-141 °C. IR (ATR): 2847, 1634, 7481485, 1295,
1263, 1114, 993, 741 ém'H NMR (300 MHz, CDCJ): 6= 2.29 (s, 3H,
CHs-5), 3.75 (m, 4H, CRHO-CH), 4.12 (m, 4H, CHN-CHy), 4.97 (s, 2H,
CH,), 6.83 (d2J=10.1 Hz, 1H, H-3), 7.32 (ddJ = 10.1 Hz,*J = 2.3 Hz,
1H, H-4), 7.77 (d%J = 2.3 Hz, 1H, H-6), 11.34 (s, 1H, OHJC NMR (75
MHz, CDCk): = 19.1, 58.2, 62.1, 68.5, 115.9, 124.4, 130.5,0,3235.5,
153.2, 194.3, 204.1. MS (EShi/z= 311 (M).
4-(2-Hydroxy-5-methylphenyl)-2-(pyrrolidin-1-yl)3tdithiol-2-

ylium hydrogensulfaté3c); General Procedure
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To a mixture of conc sulfuric acid (1 mL) and g&a@cetic acid (3
mL)  1-(2-hydroxy-5-methylphenyl)-1-oxaethan-2-ylfpylidine-1-carbo-
dithioate @c, 1 g, 3.38 mmol) was added in small portions. Téection
mixture was heated at 80 °C for 10 min, cooled digted with methyl
acetate (50 mL). The precipitate was filtered, vealstvith water and dried
off. Recrystallization from ethanol (150 mL) gavelarless crystals; yield
1.2 g (95%).
Mp 234-235 °C. IR (ATR): 2919, 1560, 1515, 12224111051, 843, 573
cm™. 'H NMR (300 MHz, DMSO-dg): d= 2.25 (m, 7H, Cht5 + 2CH),
3.77 (m, 4H, 2Ch), 5.75 (s, 2H, HS®+ OH), 6.90 (d>J = 8.9 Hz, 1H, H-
3), 7.1 (dd?J = 8.9 Hz,"J = 2.2 Hz, 1H, H-4), 7.30 (dJ = 2.2 Hz, 1H, H-
6), 8.02 (s, 1H, H-5)C NMR (75 MHz, DMSO-dg): o= 19.9, 25.9, 26.1,
56.3, 56.7, 116.3, 116.6, 118.7, 128.3, 128.8,11,3P35.5, 151.5, 181.6.
MS (ESI):m/z= 278 (M-HSQy).

2-(Dimethylamino)-4-(2-Hydroxy-5-methylphenyl)- tjgiiol-2-
ylium hydrogensulfaté3a):
Yield 85%. Mp 225-226 °C. IR (ATR): 3100, 1578, $13061, 1019, 852,
566 cm’. 'H NMR (300 MHz, DMSOds): & = 2.26 (s, 3H, Cki5), 3.54 (s,
3H, CHs), 3.57 (s, 3H, Ch), 5.79 (s, 2H, HS©+ OH), 6.94 (d2J = 8.0 Hz,
1H, H-3), 7.21 (ddJ = 8.0 Hz,*J = 2.4 Hz, 1H, H-4), 7.44 (d) = 2.4 Hz,
1H, H-6), 8.01 (s, 1H, H-5}°C NMR (75 MHz, DMSO-ds): 5= 18.9, 46.7,
47.1, 116.3, 116.6, 116.8, 128.3, 128.8, 132.1,53554.5, 184.6. MS
(ESI): m/z= 252 (M-HSQy).

2-(Diethylamino)-4-(2-Hydroxy-5-methylphenyl)-1,8abl-2-ylium
hydrogensulfaté3b):
Yield 89%. Mp 201-202 °C. IR (ATR): 2952, 1544, 8491230, 1140,
1058, 850, 829, 577 ¢ch*H NMR (300 MHz, DMSOsg): & = 1.36 (t, 6H,
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2CHg), 2.27 (s, 3H, CHi5), 3.84 (q, 2H, Ch), 3.91 (g, 2H, Ch), 5.50 (s,
2H, HSQ + OH), 6.90 (d3J = 8.2 Hz, 1H, H-3), 7.15 (dd) = 8.2 Hz,*J =
2.3 Hz, 1H, H-4), 7.41 (dJ = 2.3 Hz, 1H, H-6), 8.01 (s, 1H, H-5%C
NMR (75 MHz, DMSO-ds): o= 18.5, 22.3, 23.1, 46.1, 47.5, 116.3, 116.6,
116.8, 128.3, 128.8, 132.1, 135.5, 154.0, 184.1.(MSl): m/z= 280 (M-
HSQy).

4-(2-Hydroxy-5-methylphenyl)-2-(piperidin-1-yl)-id&hiol-2-ylium
hydrogensulfaté3d):
Yield 86%. Mp 222-223 °C. IR (ATR): 2952, 1549, 2501231, 1144,
1057, 850, 829, 577 chn'H NMR (300 MHz, DMSO-ds): & = 1.80 (m,
6H, 3CH), 2.26 (s, 3H, Chi5), 3.85 (m, 4H, 2ChJ, 5.50 (s, 2H, HSO+
OH), 6.90 (d3J = 7.8 Hz, 1H, H-3), 7.14 (ddJ = 7.8 Hz,"J = 2.4 Hz, 1H,
H-4), 7.30 (d*J = 2.4 Hz, 1H, H-6), 8.00 (s, 1H, H-5YC NMR (75 MHz,
DMSO- dg): J = 19.9, 21.2, 24.4, 55.8, 56.5 116.3, 116.5, 1112B.4,
128.8, 132.1, 134.5, 151.6, 186.4. MS (ES8ljz= 292 (M-HSQ,).

4-(2-Hydroxy-5-methylphenyl)-2-(morpholin-4-yl)-id&hiol-2-
ylium hydrogensulfatée):
Yield 86%. Mp 236-237 °C (dec). IR (ATR): 3088, 53511, 1141, 1108,
1051, 849, 576 cth *H NMR (300 MHz, DMSO-d): 5 = 2.28 (s, 3H,
CHz-5), 3.90 (m, 8H, 4Cb), 5.69 (s, 2H, HS©+ OH), 6.93 (d3J = 8.4 Hz,
1H, H-3), 7.14 (dd3J = 8.4 Hz,*J = 2.3 Hz, 1H, H-4), 7.29 (d) = 2.3 Hz,
1H, H-6), 8.01 (s, 1H, H-5}3C NMR (75 MHz, DMSO-dg): = 19.9, 57.5,
58.5, 68.4, 116.3, 116.5, 118.0, 128.4, 128.8,113234.5, 151.6, 186.9.
MS (ESI):m/z= 294 (M'-HSQy).

4-(2-Hydroxy-5-methylphenyl)-2-(pyrrolidin-1-yl)3tdithiol-2-

ylium perchloratg4c); General Procedure
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To a mixture of conc sulfuric acid (3 mL) and g&a@cetic acid (9
mL)  1-(2-hydroxy-5-methylphenyl)-1-oxaethan-2-ylfpylidine-1-carbo-
dithioate @c, 3 g, 0.01 mol) was added in small portions. Att@min at 80
°C perchloric acid (70%, 1.5 mL) was added andrésetion mixture was
diluted with methyl acetate (100 mL). The precitavas filtered, washed
with water and dried off. Recrystallization fromhanol (225 mL) gave
colorless crystals; yield 3.41 g (89%).
Mp 254-255 °C. IR (ATR): 3303, 1562, 1511, 13665321100, 1044, 619
cm™. 'H NMR (300 MHz, DMSO-dg): & = 2.26 (m, 7H, Cht5 + 2CH),
3.75 (m, 4H, 2CH), 6.88 (d*J = 9.3 Hz, 1H, H-3), 7.10 (dd) = 9.3 Hz,*J
= 2.2 Hz, 1H, H-4), 7.32 (d) = 2.2 Hz, 1H, H-6), 8.03 (s, 1H, H-5), 10.80
(s, 1H, OH).*C NMR (75 MHz, DMSO-dg): J = 19.8, 25.9, 26.0, 56.3,
56.7, 116.3, 116.6, 118.7, 128.2, 128.8, 132.0,53851.5, 181.5. MS
(ESI):m/z= 278 (M-CIO,).
2-(Dimethylamino)-4-(2-hydroxy-5-methylphenyl)-tij8iol-2-
ylium perchloratg4a):
Yield 87%. Mp 212-213 °C. IR (ATR): 3323, 1572, 8511401, 1255,
1099, 1048, 620 cth 'H NMR (300 MHz, DMSOd): & = 2.28 (s, 3H,
CHs-5), 3.55 (s, 3H, CH), 3.58 (s, 3H, Ch), 6.95 (d2J = 8.1 Hz, 1H, H-3),
7.20 (ddJ = 8.1 Hz,J = 2.4 Hz, 1H, H-4), 7.44 (d) = 2.4 Hz, 1H, H-6),
8.02 (s, 1H, H-5), 10.79 (s, 1H, OHYC NMR (75 MHz, DMSO-0g): J =
18.7, 46.7, 47.1, 116.3, 116.6, 116.8, 128.3, 1293R.1, 135.5, 154.5,
184.5. MS (ESI)m/z= 252 (M-CIQy).
2-(Diethylamino)-4-(2-hydroxy-5-methylphenyl)-1j8obl-2-ylium
perchlorate(4b):
Yield 82%. Mp 166-167 °C. IR (ATR): 3320, 1558, 5;11422, 1256,
1102, 1045, 618 cth 'H NMR (300 MHz, DMSOd): & = 1.37 (t, 6H,
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2CHs), 2.28 (s, 3H, CHt5), 3.85 (g, 2H, Ch), 3.96 (g, 2H, Ch), 6.93 (d,

3)=8.2 Hz, 1H, H-3), 7.17 (dd) = 8.2 Hz,*J = 2.3 Hz, 1H, H-4), 7.41 (d,

4J = 2.3 Hz, 1H, H-6), 8.01 (s, 1H, H-5), 10.82 (s,, 1pH). *C NMR (75

MHz, DMSO- dg): 0 = 18.8, 22.5, 23.0, 46.0, 47.1, 116.3, 116.6, §,16.

128.3, 128.8, 132.8, 135.1, 154.9, 184.9. MS (E8£x= 280 (M-CIlO,).
4-(2-Hydroxy-5-methylphenyl)-2-(piperidin-1-yl)-id&hiol-2-ylium

perchlorate(4d):
Yield 81%. Mp 242-243 °C (dec). IR (ATR): 3350, 854511, 1443, 1255,
1102, 1044, 619 cth 'H NMR (300 MHz, DMSO-dg): 8 = 1.77 (m, 6H,
3CH,), 2.26 (s, 3H, CHi5), 3.86 (m, 4H, 2Ch), 6.95 (d,%J = 7.9 Hz, 1H,
H-3), 7.19 (dd3J = 7.9 Hz,*J = 2.3 Hz, 1H, H-4), 7.39 (d) = 2.3 Hz, 1H,
H-6), 7.97 (s, 1H, H-5), 10.70 (s, 1H, OFC NMR (75 MHz, DMSO-k):
0=19.9, 21.1, 24.4, 55.9, 56.4 116.3, 116.5, 11728.4, 128.8, 132.1,
134.5, 151.6, 186.3. MS (ESHi/z= 292 (M- CIOy).

4-(2-Hydroxy-5-methylphenyl)-2-(morpholin-4-yl)-id&hiol-2-
ylium perchloratg4e):
Yield 83%. Mp 219-220 °C (dec). IR (ATR): 3354, 253509, 1438, 1257,
1099, 1046, 620 cth *H NMR (300 MHz, DMSO-ds): & = 2.27 (s, 3H,
CHs-5), 3.91 (m, 8H, 4CH), 6.94 (d,*J = 8.7 Hz, 1H, H-3), 7.18 (dd) =
8.7 Hz,*J = 2.3 Hz, 1H, H-4), 7.39 (d) = 2.3 Hz, 1H, H-6), 8.03 (s, 1H,
H-5), 10.68 (s, 1H, OH)**C NMR (75 MHz, DMSO-ds): d= 19.9, 57.8,
58.4, 68.4, 116.3, 116.5, 118.0, 128.4, 128.8,113P34.5, 151.6, 186.4.
MS (ESI):m/z= 294 (M- ClOy).

5-Methyl-2-[2-(pyrrolidin-1-yl)-1,3-dithiol-2-yliur-yl]phenolate
(5¢); General Procedure

To a saturated sodium hydrogencarbonate solutioh ifil)
hydrogensulfat&c (0.59 g, 1.86 mmol) was added. Carbon dioxideaabl
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and the reaction mixture became yellow. After Znder vigorous stirring at
room temperature, the yellow solid was filtered ofashed with water, and
dried. Recrystallization from DMF-AcOMe gave yellamystals; yield 0.5
g (100%).
Mp 209 °C (dec). IR (ATR): 2702, 1558, 1507, 145250, 795, 626 cth
'H NMR (300 MHz, DMSO-tk): 8 = 2.27 (m, 7H, Cht5 + 2CH), 3.77 (m,
4H, 2CH), 6.88 (d,3) = 8.7 Hz, 1H, H-3), 7.08 (dd) = 8.7 Hz,*J = 2.3
Hz, 1H, H-4), 7.30 (d%J = 2.3 Hz, 1H, H-6), 7.95 (s, 1H, H-5°C NMR
(75 MHz, DMSO-dg): J= 20.0, 25.9, 26.1, 56.3, 56.7, 116.3, 116.6, 7,18.
128.3, 128.8, 132.1, 135.6, 154.2, 182.1. MS (EBI= 277.
2-[2-(Dimethylamino)-1,3-dithiol-2-ylium-4-yl]-5-nieylphenolate
(5a):
Yield 100%. Mp 195-196 °C (dec). IR (ATR): 1582194 1297, 1257, 825,
770 cn’. *H NMR (300 MHz, DMSOsg): & = 2.28 (s, 3H, Ck#5), 3.56 (s,
3H, CHy), 3.59 (s, 3H, Ch), 6.94 (d,2 = 8.0 Hz, 1H, H-3), 7.21 (dd) =
8.0 Hz,%J = 2.4 Hz, 1H, H-4), 7.44 (d) = 2.4 Hz, 1H, H-6), 7.92 (s, 1H,
H-5). *C NMR (75 MHz, DMSO-dg): = 18.8, 46.8, 47.1, 116.3, 116.8,
116.9, 128.3, 128.8, 132.1, 135.5, 154.1, 184.% (ESI):m/z= 251.
2-[2-(Diethylamino)-1,3-dithiol-2-ylium-4-yl]-5-mbkylphenolate
(5b):
Yield 100%. Mp 203-204 °C (dec). IR (ATR): &m'H NMR (300 MHz,
DMSO-dg): & = 1.35 (t, 6H, 2CH), 2.27 (s, 3H, CH5), 3.84 (g, 2H, Ch),
3.90 (q, 2H, CH), 6.91 (d.2J= 8.0 Hz, 1H, H-3), 7.15 (dd) = 8.0 Hz,J =
2.3 Hz, 1H, H-4), 7.401 (dJ = 2.3 Hz, 1H, H-6), 7.91 (s, 1H, H-5YC
NMR (75 MHz, DMSO-dg): 0= 18.8, 22.4, 23.2, 46.8, 47.9, 116.0, 116.5,
116.8, 128.3, 128.8, 132.1, 135.5, 153.4, 184.4(EM): m/z= 279.
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5-Methyl-2-[2-(piperidin-1-yl)-1,3-dithiol-2-yliund-yl]phenolate
(5d):
Yield 100%. Mp 178-179 °C (dec). IR (ATR): 2850,58 1501, 1439,
1252, 800 cnl. *H NMR (300 MHz, DMSO-dg): & = 1.70 (m, 6H, 3Cbh),
2.26 (s, 3H, CH5), 3.87 (m, 4H, 2Ch), 6.92 (d,J = 7.7 Hz, 1H, H-3),
7.15 (dd3J = 7.7 Hz,*J = 2.4 Hz, 1H, H-4), 7.35 (d) = 2.4 Hz, 1H, H-6),
7.90 (s, 1H, H-5)*C NMR (75 MHz, DMSO-ds): d = 19.9, 21.2, 24.4,
55.8, 56.5 116.3, 116.5, 118.2, 128.4, 128.8, 1330.5, 151.2, 186.1. MS
(ESI): m/z=291.

5-Methyl-2-[2-(morpholin-4-yl)-1,3-dithiol-2-yliumM-yl|phenolate
(5e):
Yield 100%. Mp 180-181 °C (dec). IR (ATR): 2518,78 1523, 1258,
1115, 882, 763, 547 c’H NMR (300 MHz, DMSO-0g): & = 2.28 (s, 3H,
CHs-5), 3.90 (m, 8H, 4CH), 6.90 (d,’J = 8.5 Hz, 1H, H-3), 7.18 (dd) =
8.5 Hz,%J = 2.3 Hz, 1H, H-4), 7.30 (d) = 2.3 Hz, 1H, H-6), 7.95 (s, 1H,
H-5). °C NMR (75 MHz, DMSO-dg): J = 19.9, 57.5, 58.5, 68.4, 116.1,
116.5, 118.5, 128.4, 128.8, 132.1, 134.5, 151.5, 118 MS (ESI):m/z =
293.

4-(2-Hydroxy-5-methylphenyl)-2-(pyrrolidin-1-yl)3kdithiol-2-
ylium chloride(6c); General Procedure

To a suspension of mesoionic phenolate(0.5 g, 1.8 mmol) in
acetone (10 mL) a solution of HCI (37%, 0.28 mimfol) was added. The
reaction mixture was vigorously stirred at room pemature for 2 h, then
filtered and washed with acetone. Recrystallizatfoom ethanol gave
colorless crystals; yield 0.55 g (98%).
Mp 238-239 °C (dec). IR (ATR): 2707, 1560, 15085041256, 799, 620
cm™. 'H NMR (300 MHz, DMSO-dg): & = 2.27 (m, 7H, Cht5 + 2CH),
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3.77 (m, 4H, 2CH), 6.95 (d*J = 8.3 Hz, 1H, H-3), 7.14 (dd) = 8.3 Hz,"J
= 2.3 Hz, 1H, H-4), 7.35 (d) = 2.3 Hz, 1H, H-6), 8.07 (s, 1H, H-5), 10.55
(s, 1H, OH).®*C NMR (75 MHz, DMSO-ds): J = 19.9, 26.0, 26.1, 56.3,
56.7, 116.3, 116.7, 118.7, 128.4, 128.8, 132.1,.53851.5, 181.5. MS
(ESI): m/z= 278 (M'-CI).
2-(Dimethylamino)-4-(2-hydroxy-5-methylphenyl)-tij8iol-2-

ylium chloride(6a):
Yield 99%. Mp 272-273 °C. IR (ATR): 1577, 1412, 129257, 826, 777
cm. *H NMR (300 MHz, DMSOdg): & = 2.26 (s, 3H, CHt5), 3.58 (s, 3H,
CHs), 3.61 (s, 3H, Ch), 6.99 (d,%J = 8.0 Hz, 1H, H-3), 7.24 (ddJ = 8.0
Hz,%J = 2.4 Hz, 1H, H-4), 7.47 (dJ = 2.4 Hz, 1H, H-6), 8.07 (s, 1H, H-5),
10.59 (s, 1H, OH)®C NMR (75 MHz, DMSO-ds): J = 18.9, 46.5, 47.0,
116.3, 116.8, 116117.2, 128.3, 128.8, 132.1, 13%4,0, 184.4. MS (ESI):
m/z= 252 (M-CI).
2-(Diethylamino)-4-(2-hydroxy-5-methylphenyl)-1j8gbl-2-ylium
chloride (6b):
Yield 96%. Mp 168-169 °C. IR (ATR): 2095, 1573, D41292, 1251, 823,
762 cn. 'H NMR (300 MHz, DMSOdk): & = 1.38 (t, 6H, 2CHh), 2.27 (s,
3H, CHs-5), 3.88 (g, 2H, Ch), 3.99 (q, 2H, Ch), 6.97 (d,2J = 8.1 Hz, 1H,
H-3), 7.19 (dd3J = 8.1 Hz,*J = 2.4 Hz, 1H, H-4), 7.44 (d) = 2.4 Hz, 1H,
H-6), 8.05 (s, 1H, H-5), 10.52 (s, 1H, OHJC NMR (75 MHz, DMSO-0g):
0= 18.8, 22.3, 22.9, 46.0, 47.5, 116.3, 116.6, 8,1628.3, 128.8, 132.0,
135.5, 154.4, 184.5. MS (ESHz= 280 (M-Cl).
4-(2-Hydroxy-5-methylphenyl)-2-(piperidin-1-yl)-id&hiol-2-ylium
chloride (6d):
Yield 98%. Mp 257-258 °C (dec). IR (ATR): 2855, B53504, 1441, 1255,
809 cm’. 'H NMR (300 MHz, DMSO-0g): 8 = 1.74 (m, 6H, 3Ch), 2.27 (s,
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3H, CHs-5), 3.88 (m, 4H, 2Ch), 6.97 (d,2J = 8.0 Hz, 1H, H-3), 7.20 (dd)
= 8.0 Hz,"J = 2.3 Hz, 1H, H-4), 7.41 (d) = 2.3 Hz, 1H, H-6), 8.01 (s, 1H,
H-5), 10.59 (s, 1H, OH)**C NMR (75 MHz, DMSO-ds): d= 19.9, 21.2,
24.4, 55.8, 56.4 116.4, 116.5, 118.2, 128.4, 12832.1, 134.5, 151.6,
186.4. MS (ESI)m/z= 292 (M- CI).
4-(2-Hydroxy-5-methylphenyl)-2-(morpholin-4-yl)-id&hiol-2-
ylium chloride(6e):
Yield 99%. Mp 253-254 °C (dec). IR (ATR): 3318, 1571529, 1253, 1106,
885, 767, 545 cih *H NMR (300 MHz, DMSO-tk): 8 = 2.26 (s, 3H, Ckt
5), 3.93 (m, 8H, 4C}), 6.96 (d,°J = 8.2 Hz, 1H, H-3), 7.19 (dd) = 8.2
Hz,%J = 2.3 Hz, 1H, H-4), 7.41 (dJ = 2.3 Hz, 1H, H-6), 8.09 (s, 1H, H-5),
10.52 (s, 1H, OH)®C NMR (75 MHz, DMSO-dg): = 19.9, 57.4, 58.4,
68.4, 116.3, 116.5, 118.3, 128.4, 128.8, 132.1,5,3451.4, 186.9. MS
(ESI):m/z= 294 (M- CI).
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