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The synthesis of g-chlorobenzhydryl benzyl sulfone (I) was essential be-
cause it was the suspected primary intermediate in an vnexpected and rapid re-
arrangement of benzhydryl benzyl sulfone on treatment with CClu-KOH.Z The
preparation of I from d-chlorobenzhydryl benzyl sulfoxide was aborted when at-
tempted o chlorinations of benzhydryl benzyl sulfoxide with 802012 resulted in
quantitative cleavage.3 Synthesis of I directly from d-chlorobenzhydryl ben-
zyl sulfide (II) was initially considered unpromising because of its expected
instability, at least during oxidation. Moreover, attempted o chlorination
of benzhydryl benzyl sulfide (III) to II with 502012 also resulted in cleavage.

We have now quantitatively prepared II from III (with NCS) and have ob-
tained I from II (with m-chloroperbenzoic acid). Both I and Ii were isolated
and characterized; neither has been previously reported. Compound II is in-
deed unstable and formed benzophenone bis(benzylthio) acetal (IV) even when
stored at O® in a stoppered container. Likewise, products other than I were

produced during oxidation.

MCPB
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Benzhydryl Benzyl Sulfide (III). For the subsequent reaction this sulfide

was freshly prepared (neat, equimolar mixture of o-toluenethiol and benzhydryl
chloride or bromide, 25%; 100% yield) and éurified; mp 71-72° (from hexane;
13t” mp 70-71 ); nmr §°°M4 9,19, 7.15 (s, 15 B, Ph), 4,79 (s, 1 H, CH), and
3.46 (s, 2 H, CHZ).

ol-Chlorobenzhydryl Benzyl Sulfide (II). An equimolar solution of III and

NCS in CClh was stirred at 0° for 6 hr. The precipitated succinimide was re-
moved and the nmr spectrum of the colorless solution taken immediately indica-
ted the presence only of II: 60014 7.52 (m, % H, g-PhZC), 7.25 and 7.17 (m and
s, 11 H, Ph), and 3.79 (s, 2 H, ng). Evaporation of the solvent left II as a
very pale yellow oil, 96% yield. To confirm the structure of II, a weighed
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sample of the oil dissolved in CClh was added to ice and the mixture stirred
for 1 hr; the aqueous layer became very acidic (pH<1). The CCl, layer was
washed with dil KOH and evaporated leaving only benzophenone (> 95% yield).
The aqueous layer, treated with HNO, and A8N03’ provided »95% yield of AgCl.
OH

i
11 —2 5 [PhZC—S-CHZPh]———» Ph,C=0 + HCL + HSCH,Ph
)

3

g-Chlorobenzhydryl Benzyl Sulfone (I). A solutiomof freshly prepared II
in CH013(was stirred at 0-5® while 2 mol equiv of MCPBA was added over a 4~hr
period. After being washed with aq NaHCO3 the solution was concentrated to a
pale yellow o0il which slowly solidified. Chromatography on a basic-alumina
column with pentane, 1:1 pentane-ether, ether, and CHCl3 as the respective el-
uents provided colorless oils from the first two fractioms and granular white
crystals from the third, mp 127-128.5° (dec) after recrystallizations from
CCl,-pentane, CHCl,-hexane, and cyclohexane, identified as I (42% yield): ir

g:x?lcmq 1312 and 1148, 1130 (s, S0, asym and sym str); nmr SCD013 ?7.86 (m,

4 H, g—PhZC), 7.42 and 7.31 (m and s, 11 H, Ph), and 4.22 (s, 2 H, CHZ); Anal.
Calcd. for 020H1701°25’ c, 67.42; H, 4.77; C1, 9.83; 5, 8.99. Found: ¢, 67.70;
H, 4.93; C1, 10.14%; s, 9.13.

Material recovered from the CHCl3 eluate, mp 202° (dec) was identified as
benzophenone bis(benzylthio) acetal S,Sttetroxide (V) (10% yield) by compar-
ison with an authentic sample (vide infra). Apparently V was derived from IV
which was formed from II during the reaction, as illustrated below.

In Situ Decomposition of II. Formation of Bis(benzylthio) Acetal(IV), Omn

standing in a stoppered flask at 0® or rm temp II underwent decomposition as
was evidenced by the -appearance of a new nmr singlet at § 3.49 whose intensity
increased with time concurrently ‘with the formation of white microcrystals

from the viscous oil (which had become psle blue-green). Trituration with pen-

_tane allowed easy separation of the crystals, mp 146-147° (from hexane—CHClB).

Elemental analysis and mol wt determination suggested the assignment of struc-~
ture IV which was verified by a comparison of ir and nmr spectra and mp with

those of an authentic sample (vide infra). An abundance of hydrogen chloride

was generated from II during the formation of IV, and the gradual appearance
of a low-intensity singlet at § 6.0 (CH) suggested the coformation of benzhyd-
ryl chloride. It is probable that the ion-pair character of IIA and the pres-

ence of water vapor were responsible for this in situ decomposition.

Properties of IV. Compound IV was prepared directly (Ph2012 + 2 HSCHZPh,
neatq or in CHClB, 100% yield), mp 146-147® (from hexane-CHCL_; lit6 mp 144°);
ﬂ:i‘:lcm-x 752, 735, 715 (sh), 709, 691 (all s); nar 847 7.56 (m, & H,
g-PhZC), 7.22 and 7.15 (m and s, 16 H, Ph), and 3.49 (s, 4 H, cne). These da-

ta are identical with those exhibited by the crystals formed from the decompo-

sition of II.
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When heated above its mp (150-180*) IV slowly becomes deep blue, indica-
tive cf the formation of thiobenzophenone.7 When this procedure was carried out
in a sealed tube, the blue-violet color persisted indefinitely even when the
tube was refrigerated, an observation which reflects the characteristic resist-
ance of thiobenzophenones, in contrast to other thiones, to undergo cyclic di-
or trimerization.8 However, when the blue o0il was exposed to air (25°) the
color was soon dissipated and benzophenone was identified as a major component
of the residue, a result likewise expected of thiobenzophenone.8

The sensitivity of IV to cleavage reactions was also demonstrated during
attempted oxidations (to V and VI) with H,0,-HOAc at 45°; benzophenone was
quantitatively isolated. However, the desired disulfone (V) and disulfoxide
(VI) were obtained by oxidation of IV with MCPBA in CHCIB. The formation and

reactions of IV are summarized in Scheme 1.

Scheme 1. Formation and Reactions of IV.

neat neat
~CH,Ph sy [HSCHzPh] (x1) €——— Ph,CCL, + 2 HSCH,Ph
0-20 20
11 decomp. (11) (HSCH,Ph)
melt (150-180") - C,SCHZPh MCPBA (CHCL,)
2 NSCH,Ph
v 2 equiv L equiv
H,O_-HOAc
22 0z
air SCH_Ph CH.Ph
Ph,C=8 - Ph,C=0 Phgq: 2 Ph2C/S 2
25° SCH,Ph \SCHZPh
+ O2
other products VI v

Benzophenone Bis(benzylthio) Acetal $,S,S’,S'-Tetroxide (V). A solution

of IV in CHCl} was stirred at O while 4 mol equiv of MCPBA was added during

1 hr, and stirring was continued at rm temp for an additional 8 hr. The mix-

ture was washed with aq NaHSO., and NaHCO, and the solvent evaporated leaving

white granular crystals, mp 204° (CClu; dec, evol of 50,; lit6 mp 204-208%);
ir vz:i?lcmf‘ 1328, 1312, and 1139, 1127 (s, SO2 asym and sym str); namr SCDCIB
?7.89 {(m, & H, g-thc), 7.42 and 7.34% (m and s, 16 H, Ph), and 4.32 (s, 4 H, CHZ)
These data are identical with those exhibited by the byproduct of the oxidation
of II. The direct conversion of IV into V was quantitative.

Benzophenone Big(benzylthio) Acetal S,S'-Dioxide (VI). To a stirred solu-
tion of IV in CHCl3 at 0%, 2 mol equiv of MCPBA was added during 1 hr. After
being refrigerated for several days then warmed to 30-#0. for 2 hr, the mixture

was washed with aq NaHSO3 and NaHCO3 and the solvent evaporated leaving an oil.
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Dilution with pentane-EtZO, and refrigeration, slowly afforded white crystal
clusters, 10% yield (isolated); mp 101.5-102.5° (EtZO-CHCIB); ir Vggie erd
1074, 1055 (d, vs, S-0 str; there was no 0-S-0 absorpgion);

nmr scnc13 7.80-7.00 (complex m, 20 H, Ph), 3.98 (4, J = 12.5 Hz, 2 H, 1 H of
CHZ) and 3.38 (d, J = 12.5 Hz, 2 H, 1 H of CH2).9 These spectral data and a
satisfactory elemental analysis confirmed the assignment of structure VI. The
sharp melting point and lone methylene AB q exhibited by the isolated crystals
are suggestive of one epimer, the dl or meso; a detailed characterization is

now being undertaken.1o
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