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Summary: 2-Carboxamido- and 2-0-carbamoyldiaryl 
sulfones 5, DMG = CONEtz and DMG = OCONEt2, 
undergo LDA-mediated amide alternate ring migration 
and cyclization to thioxanthen-9-one 10,lO-dioxides 6 and 
8, respectively, in a general, synthetically useful reaction. 

The recent demonstration1 that diarylamides and 
0-carbamates are converted into fluorenones and 2-car- 
boxamido-2'-hydroxybiaryls, 1 - 2 and 1 - 3, respec- 
tively (Scheme l), provides a conceptual platform, based 
qualitatively on the complex induced proximity effect,2 
for new synthetic aromatic chemistry. As a rational 
extension of this work into other useful synthetic arenas, 
we have initiated the study of heteroatom-bridged biaryl 
metalation, and we report preliminary observations on 
LDA-mediated reactions of 2-carboxamido- and 2-0- 
carbamoyl diaryl sulfones3 leading to thioxanthen-9-one 
lO,lO-dioxides, 5 - 6 and 5 - 8, respectively (Scheme 
2). These new processes, formally anionic equivalents 
of the Friedel-Crafts and sequential remote Fries rear- 
rangement (via 7) and Friedel-Crafts reactions, consti- 
tute prototypes of regiospecific, mild, and potentially 
general approaches for the construction of condensed 
heterocycles from heteroatom-bridged biaryl systems4 
which supersede or effectively compete with classical 
routes6 

When N,N-diethyl-2-carboxamidodiphenyl sulfone, pre- 
pared by metalation-phenyl sulfonylation of the cor- 
responding benzamide, 4 - 5, DMG = CONEt2, PG = 
H,6 was subjected to reaction with LDA (2 equiv/THF/O 
"C - rtf0.5 h), a smooth conversion to thioxanthen-9-one 
10,lO-dioxide was observed (entry 1, Table 1). Similarly, 
methoxy-substituted amido diaryl sulfones provided cor- 
responding thioxanthenones (entries 2 and 3) which are 
tedious to obtain by conventional  route^.^ The synthesis 
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Table 1. Synthesis of Thioxanthen-Sone 10,lO-Dioxides 

Entry Diarylsubne C c d  ~tuduct 

PhOsS 
OCONEt2 

0 OMe 

B 96 
TMS 

82 OH 

'A: 2.0 equiv of LDA/THF/O 'C; 6: 3.0 equiv of LDNTHFIO "C; C: 
3.0 equiv of LDAITHFI-78 OC-0 OC. bYie!ds of chromatographed 
and recrystallized material. Thoxanthen-Sol 10,lO-dioxide. 
undoubtediy resulting from LDA reduction, was also obtained 
(22%). 

of silylated (entry 4) and condensed (entry 5) thioxan- 
thenones illustrates further scope of this reaction. 
As expected from analogous diaryl 0-carbamate meta- 

lation results,Ib the unprotected 2-0-carbamate diaryl- 
sulfone gS (Scheme 3) underwent rapid anionic ortho- 
Fries rearrangement to give 10 in modest yield. However, 
with ortho-TMS protection,Ib a sequence of ring-to-ring 
amide migration followed by anionic cyclization was 
observed to afford a hydroxy thioxanthenone (entry 6) 
as the major product. Under similar conditions, a more 
highly substituted thioxanthone (entry 7) and an aza- 
thioxanthenone (entry 8), representing a new heterocyclic 
system, were obtained. 
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In attempts to probe the operation of the CIPE in these 
reactions, the 2-carboxamido diphenylsulfone (entry 1) 
was subjected to kinetic deprotonation (1.1 equiv of 
s-BuLi/TMEDA/-78 "C or -100 "C). Quenching after 5 
min and 1 h resulted in recovery of starting material or 
intractable mixtures, respectively. Treatment with LDA 
and TMSCl in sequence (THF/-78 "C/1 h) led to the 
formation of thioxanthen-gone 10,lO-dioxide as the sole 
isolable product (45%) while using the in situ LDA/ 
TMSCl (THF/-78 "C/1 h) conditions' afforded starting 
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material (47%), 4-(trimethylsilyl)thioxanthenone dioxide 
[(8%, different from the 1-silyl derivative (entry 4) by 
direct comparison)]. Control experiments demonstrated 
that the latter is not formed from thioxanthenone dioxide 
and that diphenyl sulfone is metalated-silylated under 
the sequential LDAPTMSCLPTHFIO "C conditions to yield 
26% of 24rimethylsilyldiphenyl sulfones in addition to 
59% of recovered starting material. These results allow 
tentative conclusions that (a) cyclization is fast with 
respect to trapping by external TMSCl electrophile and 
(b) low-temperature metalation occurs a t  the 6- or the 
2'-position of the starting material to a minor degree. 
Since, under the reaction conditions, diphenyl sulfone is 
metalated to a minor degree compared to the 2-carbox- 
amidodiaryl sulfone, we tentatively conclude that the 
amide and 0-carbamate functionalities play a role, 
perhaps by a CIPE, in the overall anionic transformations 
(Scheme 2). 

The conversions of the derived thioxanthenones, il- 
lustrated by desilylation, 11 - 12, and iodination, 11 - 
13, are indicative of potentially useful chemistry for 
further functionalization. These transformations, to- 
gether with the rich chemistry of thioxanthen~nes,~ 
provide reinforcement of the new anionic methodology. 
Furthermore, its extension to other heteroatom-inserted 
biaryl derivatives may be anticipated.lOJ1 
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