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The chemistry of compounds having the general structure of and are comparable with that 8{1.901(2) A). The twdert-butyl
R,S=S has attracted much attention because of the expectedgroups of4a and4b are twisted with dihedral angles of 43.7(2)
intriguing properties of the thiosulfinyl groudpAlthough thio- and 38.0(3), respectively, to reduce the steric repulsion. The
sulfoxides (R= alkyl or aryl for R.S=S) have long been proposed optimized molecular structures db and4b (Figure 3), predicted
as transient intermediates, they still elude even detection by by density functional theory (DFT) calculations (B3LYP/6-31G*
spectroscopiesOn the other hand, thionosulfites [(RS=S] are level), are in good agreement with the experimental strucfures.
more stable than thiosulfoxides because of electronic stabilization
by the oxygen atom&3 Thus, Harpp et al. succeeded in the synthesis
and X-ray single-crystal structure analysis of the thionosuffite \ : o
Here, we report the synthesis, X-ray crystallographic analysis, and o s S l“\“xy@/l :

", @

s

w

5

chemical and spectroscopic properties of a pair of isolable, _ y/ _ (9
diastereomeric thionosulfitea and 4b. 0}11 X /4( ° J\W’\q’/«
Initially, we obtained sulfites as a mixture of diastereomesa \"['T % 1/37
and5b,* as the precursor td, by condensation ofis-3,4-ditert- _";-].:-)x f ® )
butylthiolane-3,4-diol 2)°> with SOCb.® Disappointingly, however, @/ { M\ﬁ
attempted conversion db to 4 by treatment with Lawesson’s ) -
reagent was unsuccessful. We then applied the Harpp method to 4a 4b

obtain4 from 2 directly 3 Thus,2 was treated with 4 molar amounts ~ Figure 1. Molecular structures ofa and4b.
of 1,1-thiobisbenzimidazole3)” in MeCN for 72 h at room tem-
perature. The expected reaction took place to give a diastereomeric

: ) ) ) : .|.106.28(5)° .|.106.37(10)°
mixture of thionosulfitegta and4b in the ratio 82:18 (Scheme 1). 16432(12) A (3 106.28(3) . 1617 A (S (10) .
Separation of the diastereomers could be satisfactorily performed o\\t" \1-9154(6) A o“‘&" %1-441(2) A
by HPLC to afford4a and4b in 45% and 10% isolated yields, 93326 A4S L A

_ (6) )
respectively? O  T111.88(5) O . 7109.85(10)°
1.6399(12) A 1.620(2) A
O o 4a 5a

S

Figure 2. Bond angles and bond lengths around tkeS3yroup of4aand

S\
O O the S=O group of5a.
1 5b

Scheme 1. Synthesis of 4a and 4b
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Figure 3. Optimized structures ofa and4b.
4a: 45%
No thermal isomerization was observed betwéaand4b, even
The stereochemistry oda and 4b was established by X-ray = when each isomer was heated at 220in tolueneds, indicating

crystallographic analyses. Molecular structurestafand 4b are that the pseudotetrahedral geometry around the thiosulfinyl group
shown in Figure 1. Figure 2 shows the bond angles and bond lengthsis rigid enough to serve as a stereogenic ceWtddowever,
around the $S group of4a and the $=O group of5a. The sum decomposition oft took place instead}agave6, 7,5 and4ain the

of the two O-S—S bond angles and the one-S—0 bond angle ratio 39:13:48 after heating for 96 h, whiléb decomposed

of 4ais 311.5 and comparable to that &a (309.5), while it is completely to produc®& and7 in the ratio 6:94 after heating for
smaller than the sum of the three-l€—H bond angles of methane 24 h (Scheme 2). The experimental ratio4af and 4b, 82:18, is
(328.5). Thus, the pseudotetrahedral geometry of the thiosulfinyl therefore kinetically controlled. The DFT calculations predicted that
sulfur atom of4ais deeper than that of methane. Incidentally, the 4a is more stable thartb by 1.69 kcal/mol.4a and 4b are
sum of the corresponding angles # is 310.4. The S=S bond susceptible to alkaline hydrolysis. Thds was hydrolyzed to give
lengths of4aand4b are 1.9154(6) and 1.8964(13) A, respectively, the diol2in 93% yield in the presence of NaHG® a 1:1 mixture
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of H,O and THF, whereas it remained unchanged in the absenceand the medium-sized Raman band mainly due to the contribution
of NaHCG; for several days. Oxidation ofa with 1.1 molar of the S=S stretching vibration at 639 crh Therefore, these strong

amounts of MCPBA gav8 and9 in the ratio 94:6 8 was isolated infrared and Raman bands at about 650 tican be assigned to

in 77% yield), while oxidation with 3.3 molar amounts of MCPBA the S=S stretching vibration. Similarly, the strong Raman band
furnished9 and 10 in the ratio 90:10. The structure & was assignable to the=SS stretching vibration was observed at 666
determined by X-ray crystallographic analysis, whéleand 10 cm ! for 4b. The corresponding infrared absorption band was

agreed with the authentic samples prepared by oxidatiosbdf observed at 665 cm as a shoulder of the strong 670 chband.
These results reveal that the=S group is more resistant toward The DFT calculations oftb predicted the medium-sized infrared
oxidation than the sulfide sulfur atom, and interestingly tkeSS absorption band and the strong Raman band at 647,awhich
group is converted to the=80 group with inversion of the are assigned to the=&S stretching vibration. The observee=S
configuration. stretching infrared and Raman bands at about 650 ¢an 4aand
) at about 666 cmt for 4b are in good agreement with the observed
Scheme 2. Reactions of 4a infrared and Raman bands fbrat about 650 cmt.> The UV/vis
120 °C 'Bu Bu' N spectrum of4a showed the two absorption maxima at 2%3=
96h 4a + U . u( j/ ! 2790) and 324 (142) nm, while the time-dependent DFT calculations
PhMe s s predicted the appearance of two strong absorptions at 249 and 263
6 7 nm and a weak absorption at 361 nm. Similady, showed the
48 : 39 : 13 two absorption maxima at 24% (= 3060) and 313 (203) nm,
2 although the calculation predicted the appearance of the two strong
H,O/THF  93% o o absorptions at 241 and 262 nm and the weak absorption at 351
NaHCO, : : nm. Also for 1, the strong absorption at 250 nm and the weak

0o o/s\o o’s\o absorption at 311 nm were reporté&d.

[O] ¢ A t ot A 4 t ot A 4 t
CH,Cl, Bu 2 ( Bu +Bu ; : Bu +Bu 2 ; Bu Supporting Information Available: Procedures for the preparation
S S
O,
10

4a —

N=n

of 4 and other reactions, plausible mechanisms of the formatigh of

and other reactions, X-ray crystallographic datataf4b, and8, and

calculated structural and spectral datadafand4b (PDF, CIF, TIF).

This material is available free of charge via the Internet at http://
10 pubs.acs.org.
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4apredicted the appearance of the strong infrared absorption band JA035892S

Figure 5. Shielding ) and deshielding-{) zones of the &S group.
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