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Po\l*°W yctwje hydrolizy nadchloranéw 4,5-diarylo- oraz 4-arylo-1,3-
Wy ednie stwierdzajac, ze gtownymi jej produktami sa od-
240t Sbniono Y “arbinolowe 5. Trzy z tych karbinoli, tj. 5a, 5b i 5h s
Pr» ud '1 Pozostalych przypadkach powstawanie 2-hydroksy-

*g hydr°r men*°wano met°dami spektralnymi. Przedyskutowano
oazy soli 4 oraz rozwazono przemiany tautomeéryczne, ja-

jj kim mogg ulega¢ karbinole 5.
h~ysis of .
5 1 invest- Fy*' anc* 4-aryl-1,3-dithiolium perchlorates (4a—h)

e? llle mv ated® ** was stated *hat corresponding carbinol bases
PeUnrf * Were j ,pf°ducts of these reactions. Three carbinols, i.e. 5a, 5b
s Was evfn *n other cases formation of the 2-h%/drox?/ com-
*and n @®lced by spectral methods. The course of hydrolysis of

> Particularly, the tautomerism of carbinol bases 5 were

h Wi discussed.
have re
coyyate (X)PHited Pirendosaly ‘-3 that hydrolysis of benzo-hM-dithiohium
CWwW i 2*n ePen'n§ °n the reaction conditions, leads to formation
C/rthrnatfw <n "Ne basis of spectral evidences (‘H NMR and IR)
s this Orma”~on of 2-hydroxybenzo-I,3-dithiol§ was suggested,

4w %5 of saltortigUn® bas not been isolated. It may be assumed that
O J dees net.stop at the stagw ef fermatien ef ™G 2-

nc*(i.e. the so-called carbinol base).

Y
§ s

Cl04 —é’gq— 1/3
SV
/'V U

tkns £ ~>3ditsf- and N irai 49 assume, on the basis of UV measure-
Ne4uiliK °~Um salts with aryl substituents occur in aqueous

4 fj.~ptio*, riUln with the corresponding carbinols. The correctness
Oftl the Was ?°nfirmed by isolation of 2-hydroxy-4-phenyl-I,3-
reaction of 4-phenyl-1,3-dithiolium hydrosulfate with
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,csOitv
waterd). However, the authors did not give a full characterist n
product obtained. ] ., hv treatlfls

In this paper we wish to present the results obtained ¥ , gr«
with water of 1,3-dithiolium perchlorates containing vari
(4a—nh).
RESULTS
Hydrolysis of 4,5-diaryl- and 4-aryl-1,3-dithiolium p us Sfi $

h) was carried out in two different ways: (1) in a heterog and s] @

by treatment of salt 4 with an appreciable excess ox watraChlor , 'ti®
taneous extraction of the reaction products with carbon e

., Me so* U
in a homogeneous system: by treatment of salt 4 in ace o Lpel 7Y
with a moderate excess of water. In both cases the perch on Nauce ™
in the reaction renders the solution acidic. Proceeding m & .g Of
method (1) we were only able to isolate the products of Y

Hi
G
>H NMR spectra of solutions of 4,5-diaryl and 4-aryl-l,3-dithiolium perchlorate””
1.3-Dithiolium 1 Chemical shifts of protons /1
salt Moles oF - oegree of of 1,3-dithiolium salt;*—
hydrolysis -
No R1 R2 mole of (%)  H—C2b H—C-5b lar<?C
salt 4
4a H  CeH5 17 ca 30 1122  — 746(3)
100 60 1134(s) T47()
4 CH3 C6H5 m 17 20—30  11.20(5) — 7.46(s); 7.28(s) >
100 50—60  11.28(s) 7.44(e); 7.27(s)
— 7.48(5);
4 CH® c6H5 17 1015  1L17(s) L7 anpn.,
100 ca. 50 11.24(s)
14d no2 c6H5 17 50  11.43(s) 8.37—7.71
100 100 —
4k N H 7 1520 1124 923  92—7:53(m) v
51 3040 1125 923  7.99—7.58(m)
4 CHs H 17 0 11 918 TE8STSAAAB /
51 ca. 30 1121 9.17 779—T.35(AA
49 CH3C H 17 ca 10 1108 9.08
51 20—30 1115 9.09

a Estimated on the basis of integration of appropriate spectral signals.

b In the case of salts 4e — h these protons give rise to an AX doublet signals,
¢ AU these signals are singlets,
d Not visible.

e Only one part of AA'BB' system is visible.

r—3 Hz*
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anH
"aIPhenyi’\’ *e> 2-hydroxy-4,5-diphcnyl-1,3-dithiol (5a) and 2-hydroxy-4-
Seticou  ~N~tolyl)-1,3-dithiol (5b), whereas the hydrolysis in a homo-
‘tlitron?, ss”em gave only one hydroxy derivative, i.e. 2-hydroxy-4-(p-
?°t obt en*”~~1,3-dithiol (5h). In the'remaining cases pure carbinols 5 were
*UI  aine<™ although the spectra of crude reaction mixtures support

urination.
. XX
€10, oo cCy -
v S H
5a-h
a b c d e f
R1 = H CHs CH30 no2 H CH3 CH30 NO;
R2 = C6H5 C6H5 CeH3 C6H5 H H H
2 (homogeneous hydrolysis)
5fhydrolysis product s
H—C-5° H—C-2C
7.21(5) 6.41
7.20(s) 6.40
77 (s); 7.03(s) 6.39
~O 0 7.03(s) 6.40
bn?!: 71® 6.74(AA'BB) 6.40
- (s); 7.17—6.73(AA'B'B) 6.41
'1S'7.4(AA'BB"); 7.32(s) 6.57
~TM4(AA'BB'); 7.32(s) 6.57
_5OA 6.64 d
! 52*4'%@%3 6.63 6.57
7n»"'T'09(AA'BB/) 6.64 6.56
7-08(AA'BB") 6.64 6.55
6.9s , | sional
, . several signalsa
"< LoanBBl 6.62—6.2
7.58(Aa/BB’) 6.99 6.71
7-63(AA'BB’) 7.05 6.77

h

H

Other signals

i?l-Z}OH

3.83CHz=0

10 CHO

1020) <10
10.17J

1-20 5 CHO
10.25



1316 D. Buza and W. Gradowska

Thus one may presume that the primary products of hydrolysis OI ®
4 are the so-called carbinol bases, i.e. 2-hydroxy-1,3-dithiols 5, whic ]
however, rather unstable compounds. Some of these carbinols e »
undergo spontaneous ring-opening and, therefore, their isolation an
sequent purification is somewhat cumbersome and not always sU<xerat

NMR spectra of 4,5-diaryl- and 4-aryl-1,3-dithiolium perc” /ait

(4a—h) in acetonitrile solutions were measured after addition of de
molar quantities of water. A comparison of these spectra with those 0 j,
isolated carbinol bases 5a, 5b and 5h, and with those of salts 4a- N
possible an identification of hydr.olysis products of these salts, ab
as the estimation of the degree of conversion of the respective sal
the corresponding carbinols 5 (or to their tautomeric formsj. The r [
presented in Table 1 lead to the following conclusions concernl®?}.
homogeneous hydrolysis of salts 4a—h: (i) The hydrolysis of 4,5
and 4-aryl-1,3-dithiolium perchlorates in acetonitrile solution in Pr ~
of liberated perchloric acid does not proceed to the completion eve
relatively large molar excess of water (50 or 100 mole per 1 mole of s &
Only the hydrolysis of salts 4d and 4h, containing a nitro group
aromatic ring, goes to completion in presence of a large excess o

Table 2 H#

IR spectra of products of heterogeneous hydrolysis of 4,5-diaryl- and 4-ary |-|,3-dithioli.urrI
rates (4a—h) in CCL,

1,3-Dithiolium Characteristic stretching vibrations (in cm *) of the hydrolys)S
salt

bl a Symbols in parentheses characterize the intensHy of bands: (s) — strong, (m) — medium, («)"
riable.
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lutin n

"rolygsi /corresponding carbinols 5d and 5h. (ii) The homogeneous

4fresPonri 4,5-diaryl perchlorates (4a—d) stops at the stage of the
whereas 2-

K/~roxy 4T ,2-hydroxy-4,5-diaryl-1,3-dithiols  (5a—d),
,» @°aryi -~aryl-1>3-dithiols (5e—h), resulting from the hydrolysis of
affov”™  orates (4e—h), undergo as a rule, opening of the hetero-
Braying alll8 comPounds 6. This fact is evidenced by *H NMR spectra
ca010 PPm2,3) the characteristic signal of the formyl proton

grouping. Only 2-hyd roxy-4-(p-nitl}ophenyl)—l,s-dithiol

2k) 4*s H
®us hydro”yI™M0™ 0 tautomeric change under the conditions of homo-

the@kUs C 1 0? * 0* reacti°’n mixtures obtained by the hetero-
Thp % of to ~SIS Perchlorates 4a—h was estimated approximately on
be r6sults of tul™ ~ MR spectra of the carbon tetrachloride extracts.
S ~Narizpri 0 measurements are given in Tables 2 and 3; they may

as 4 a s ~°ows: (i) The heterogeneous hydrolysis of 4,5-diaryl-
A ry*-1.3-dithiolium salts leads to formation of corresponding

Y& -1 - /°

Jy - o ’S‘chisls and of compounds containing a—S—CTj
§ U H
g™ Oubtedly progucts of the opening of the hetero-ring (i.e. com-
salts 4 ~ Lay be assumed that the heterogeneous hydrolysis
YOGus aiSo a~~d) leads to formation, besides carbinols 5 and com-
¢’s of (J,) O Urination of compounds 7 being, in all probability, the

v rabon O£ two molecules of carbinols 5.

group

h
M

*hi
e.fhypoth 70-d

N A 3%linS™ ased on the presence of signals in the region of 8 6.5—
rmton °f Salt n *H NMR spectra of the heterogeneous hydrolysis
ol dt* the tr n* Nk Ne region of resonance of the methine

C—OCH3 grouping of 2-methoxy-4,5-diphenyl-I,3-

\' b DISCUSSION
that the compounds with the thioformyl grouping

e 0rmed from 2-hydroxy-1,3-dithiols 5 as a result of the
*§ tai

"4iil eulo”'erlc changes:
IPhe of h . . . .
rabie ydrolysis products of salts 4c—h this region in JH NMR spectra
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HS-C?

R S— RZ ™S
8’a-h 8a-h

\' ~.Q~My'™Min-dithiols 5 are cyclic esters of dithio-orthoformic acid

L, but they can be formally considered as hemimercap-
Of KW
sstcl s'a%grd?‘%eakrzl?ﬁg %g%mg &o the eqU| al:[lupm g%a% \élg\w t?oer 6'3)6[:](')?1E§
t"rcant tamc°”ecular reaction of formation and cleavage of a cyclic
case Of and represents an example of “ring-chain” tautomerism.
®ah at ¢ Carhinols having two different substituents (i.e. p-R'CeHs o
6"), Vand Cs two isomeric “mercapto-aldehydes” may be formed
V  ’”ight30 these “mercapto-aldehydes”, being an enthiol com-
fL5thiOn Ul}dergo a subsequent tautomeric change of the type en-
> stere is aHording the corresponding “thione-aldehydes” 8 and 8.
t~virture fenough experimental evidence to determine conclusively
Mh6 non-cyclic products of hydrolysis of 4,5-diaryl- and
~tai sPectre perchlorates (especially in a heterogeneous system).
1 (2_3w °f hydrolysis products of salts 4e—h show the presence of
Slgnals corresponding to the formyl proton of the

\/. grouping (Table 3) and, hence, we suppose that in the case
% >ri(
aryl
f: asarul°mP unds (R2= H) the opening of the 1,3-dithiol ring
Pt the\ 1 h°th directions, i.e. 6° 5 6. On the contrary, the
't 4( .terogeneous hydrolysis of diaryl compounds (4a—c),
with a nitro group in the phenyl ring, display only one
corre />
4 nding to the formyl proton of the —S—C4 grouping.
j H
i 4 U>ertOne-Way opening of the 1,3-dithiol ring.
NvACfvi MNied ec’uihbrium enthiol ~ thione [6 (6") ~ 8 (8")] for the com-
"e-&r ; Seems provable, Bit it camnot be Bonmsidered ds fulMy
Plaresilltin ~ Otl:iesis  based on the observation that IR spectra of
chara”™ Qrn heterogeneous hydrolysis of salts 4 do not general-
I- c eristic bands of the stretching vibrations of the thiol
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dibri# j
group (SH, cf. Table 2),

6~ 8 1Is shifted to the right. Also H NMR p' tautomeriS®~"
mixtures could not serve as decisive evi e settled whether 0
the case of 4,5-diaryl derivatives it could not be settled

(n~ @
the signals at S5.5—5.3 correspond to the SH proton of the /C n
e the caly
to the O -H proton ot the >CH-C =S er°uP“ " bt’? f regioi. 8 ®
4-aryl derivatives, owing to great number of ¢ "
5.3 is practically undecipherable. rIrmatlng subs*l $
Our experiments have revealed that the elec

eaction of arYleD
(QH,, CHJ) in the phenyl ring markedly

groUps gW*JL A
diaryl-1,3-dithiolium salts (4) with water, beca

, N thereby be'eM
the diminishing of electron deficiency at C 2, effect is z , ¥
less susceptible to the nucleophilic attack. The pp , favorur
by nitro group which behaves as a substituen
reaction of salts 4 with water (cf. Table 1). r H rvi and $$

Finally, it should be emphasized that the , - Y reluctafl% c”
-dithiolium salts (4a—h) react with water somewa

vioUSjy 3 afl »
benzo-1,3-dithiolium perchlorate (1). As,walL bfnlri molar excess °\be’€\
nitrile solution of salt 1 in presence of a 20-fold molar «c ~

does not, practically, contain (‘"H NMR assay)

conditions No
in the case of salts 4a—h under analogous reac undergoes bY i Of
water per 1 mole of salt) at most half of the saU undergo” n
Moreover, it was observed that diaryl salts (a ) (4e 1
somewhat more easily than the corresponding me , . g facill wr
well that electron-withdrawing substituents in p y | an °P j
reaction with water and the electron-donating o

However, the more important difference in the
diaryl-1,3-dithiolium salts towards water in comp cas J1
corresponding benzo compounds consists in the *a forrning dnn
former compounds the reaction stops at the stag furthef.tfe A
bases 5, while in the case of the latter the reaction goes
compounds 2 and 3 containing two or three substra e tha JP*
in the behavior of the above salts may result from the fac ,g pOs #
case of benzo-carbinols only one tautomeric eq attache \e”j
affording compounds with strongly nucleophilic gr p ongiy o
maromatic ring. These compounds react easily wi ’ 3 O n
philic benzo-1,3-dithiolium salt to yield compoun s under”0tidv
hand the mono- and diaryl carbinol bases are capa ferapOcy
meric changes in a much more complicated way ea ? ,uce tn
more numerous and less stable products. This * |P?Y te and' 0%
rence of various reactions which are difficult to an 1P - Nype
compete effectively with reactions leading to deriva 1

EXPERIMENTAL

IR, 1H NMR and mass spectra as well as elemental A b
the Laboratory of Instrumental Analyses of Polytecl®mptprs (Zelss) rechy
spectra were recorded on UR-10 or Specord 71 IR spectr race
spectra—on Jeol JNM-MN-100 (TMS as internal stanaaru;. R{e u
taken with an LKB 9000 spectrometer (at 70 eV). Melting p
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Starting materials

ed acmrd
4,5-Diaryl- and 4-aryl-1,3-dithiolium perchlorates (4a—h) were prep”—
ing to7); their characteristic is presented in Table 4.

Heterogeneous hydrolysis of salts 4a—h

A suspension of 1.4 mmole of perchlorate 4a—h in 30 ccm of water

for 05 hr with 30 ccm of CC14 and the water layer was once more ex“ r

15 ccm of CCl4 The combined extracts were washed with water, drie B
and evaporated to 2-ccm volume at room temperature (rotatory evapor

cOUe
»H NMR spectra of the obtained solutions were measured. The results j
in Tables 2 and 3.

, g sficdy
The crude reaction mixtures were evaporated almost to dryness joined
to stand for some time in a refrigerator. Crystalline products were 00
in the case of salts 4a and 4b. After filtration and crystallization iru .
yields were: _ , SS nee«(
(@) ca. 01 g (26%) of 2-hydroxy-4,5-diphenyl-I,3-dithiol (5a); c0 °r714 3 $
m.p. 109—110°C (decomp, and evolution of gas); JH NMR (CCl4, n on
aromatic), 6.29 (d, AX, J = 11 Hz, 1H, H-C-2), 2.87 (d, AX, J = 11 Hz, J ’
(CCl14): 3375 cm-1 (s, vOH); MS, m/e: 272 (M+, 63%), 256 (99%), 210 (100
Analysis:
For CiHIXDS2— Calcd.: 66.1% C, 4.4% H, 23.5% S; %3
found: 66.1% C, 4.3% H, 23.1% S. col’'w
(b) ca. 01 g (25%) of 2-hydroxy-4-phenyl-5-(p-tolyl)-1,3-dithiol ( ’ j;
crystals, m.p. W —112°C (decomp, and evolution of gas); »H NMR ( j &
6.88 (m, 9H, aromatic), 6.25 (d, AX, J = 11 Hz, 1H, H-C-2), 2.85 (d, A¥*,

1H, O-H), 2.25 (s, 3H, CH3; IR (KBr): 3240 cm -1 (s, voh)-
Analysis:

For CieH, 0S2— Calcd.: 67.1% C, 49% H, 21.7% S;
found: 67.4% C, 5.0% H, 21.5% S.

The homogeneous hydrolysis of salts 4a h t\y

v
JH NMR spectra measurements. Ca. 0.2 mmole of the apP~d

4 was dissolved in 1 ccm of a previously prepared mixture of aceton . nt 0%

In the case of 4,5-diaryl-1,3-dithiolium perchlorates (4a—d) the ¢

was: (@) ca. 17 mole per 1 mole of salt, and (b) ca. 100 mole per |

whereas in the case of 4-aryl-1,3-dithiolium perchlorates (4de—h): (a) ¢ *
%rrb1|°lelof salt, and (b) ca. 50 mole per 1 mole of salt. The resu
able 1.

N ad™e
. AttemFt_s at isolation of the products-. Water
wise to a solution of 1 mmole of the appropriate salt 4 in 10 15 ccn A
unless a slight turbidity is produced and stirring was continued f°r. itati°n QM
temperature. Then more water was added to complete the PecU?in
product and the reaction mixture was cooled in a refrigerator. Only & °efj
"'n"M f°Phenyl); 1-3-dithiolium perchlorate (4h) a crY_staIIine product”
Attempts to pufify the reaction product by crystalli

zation have f
of crude 2-hydroxy-4-(p-nitrophenyl)-1,3-dithiol (5h) was ca. 0.2 é /i

dji

"

n*m,
(decomp and evolution of gas); YH NMR (CDXN), 8: 823 (m, AA BB, ~ jl
n TI? 670 W. Ax>J = 11 Hz, 1H, H-C-2), 5.44 (d, AX, .
O-H), IR (KBr): 3400 (s, Vo-h), 1510 and 1342 cm '1 (s,” VNOI). i

Received Julv 7
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