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Abstract

Heterocyclic sulfoximines have been synthesized by RCEYM reactions
starting from N-alkynyl-S-alkenyl
sulfoximines in up to 79% yield. The products can be converted
to tricyclic derivatives by a domino Diels-Alder/aromatization
reaction sequence.
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[bookmark: RG09209ST-9]9  
            
Sonogashira Coupling
            

A
mixture of 3a (0.286 mmol, 1.0 equiv),
PhI (0.858 mmol, 3.0 equiv), [Pd(PPh3)2Cl2] (0.029
mmol, 10 mol%), CuI (0.057 mmol, 20 mol%), and
Ph3P (0.029 mmol, 10 mol%) was dissolved in
dry Et3N-DMF (5.71 mL/2.86 mL, 2:1)
and stirred under Ar at 70 ˚C for 4 h. After workup
(CH2Cl2, brine) and column chromatography [silica
gel, pentane-EtOAc (3:1)] 3h was
obtained as orange oil (0.181 mmol, 63%).
[bookmark: RG09209ST-10]10  
            
Silylation
            

A
soln of 3a (0.715 mmol, 1.0 equiv) in dry
THF (10 mL) was cooled to -78 ˚C. n-BuLi in hexane (0.787 mmol, 1.1 equiv)
was added dropwise via syringe. After 30 min at this temperature,
TESCl (1.431 mmol, 2.0 equiv) was added slowly. After stirring for
1 h at -78 ˚C, the reaction was quenched
with brine. After workup (Et2O, brine) and column chromatography [silica
gel, pentane-EtOAc (6:1)] 3i was obtained
as colorless oil (0.526 mmol, 74%).
[bookmark: RG09209ST-11]11  The RCEYM reactions were performed
under argon using standard Schlenk techniques. N(H)-
and N-alkynyl sulfoximines (7a-c and 3a-i)
were synthesized according to literature procedures
   [8]
 
            
   [¹²]
  and
used as racemates.

            
Ring-Closing Enyne
Metathesis Reactions - Typical Procedure for the Synthesis
of 9c
            

A dried Schlenk flask was charged with doubly
unsaturated sulfoximine 3c and dry toluene
(0.01 M). After heating to 120 ˚C under argon,
the catalyst (Grubbs II, 10 mol%) was added under vigorous
stirring in one batch. The dark brown reaction mixture was refluxed
for 15 min. After cooling to r.t., the mixture was concentrated
in vacuo. The residue was subjected to column chromatography [silica
gel, pentane-EtOAc (3:1)], which afforded 9c as a light brownish oil in 79% yield. ¹H
NMR (400 MHz, CDCl3): δ = 8.07-8.04
(m, 2 Harom.), 7.62-7.57 (m, 1 Harom.),
7.55-7.49 (m, 2 Harom.), 5.91-5.84
(m, 1 H), 5.06 (br s, 1 H), 4.92 (br s, 1 H), 4.43 (d, 1 H, J = 16.5 Hz),
3.97 (d, 1 H, J = 16.5
Hz), 3.56 (ddd, 1 H, J = 13.5,
9.6, 1.9 Hz), 3.09 (ddd, 1 H, J = 13.3,
9.6, 1.9 Hz), 2.80-2.69 (m, 1 H), 2.64-2.54 (m,
1 H), 2.27 (q, 2 H, J = 7.4 Hz),
1.08 (t, 3 H, J = 7.4
Hz). ¹³C NMR (100 MHz, CDCl3):
 δ = 150.3, 146.5, 138.8, 133.0,
128.9, 128.0, 123.4, 110.0, 55.6, 42.8, 27.2, 22.1, 13.2. IR (CHCl3):
2965, 2846, 1447, 1231, 1135, 887, 754, 688 cm-¹.
MS (EI): m/z (%) = 261.1 (16) [M]+,
246.1 (4) [M - CH3]+.
HRMS (EI): m/z calcd for C15H19NOS:
261.1187; found: 261.1186.

            


            


            


            
Diels-Alder Reactions - Typical
Procecure for the Synthesis of 12c
            

To a soln of 9c in toluene (0.032 M) was added p-benzo-quinone (5 equiv). The reaction
mixture was refluxed at 120 ˚C for 3 h. After
cooling to r.t., the yellowish solution was concentrated in vacuo
and subjected to column chromat-ography [silica gel, pentane-EtOAc
(2:1)]. Tricyclic product 12c was
obtained as a yellow solid in 85% yield. ¹H
NMR (400 MHz, CDCl3): δ = 7.98
(m, 3 Harom.), 7.62-7.57 (m, 1 Harom.),
7.53-7.47 (m, 3 Harom.), 6.90 (d, 1 H, J = 10.4 Hz), 6.86
(d, 1 H, J = 10.2
Hz), 4.96 (d, 1 H, J = 15.1
Hz), 4.59 (d, 1 H, J = 14.8
Hz), 4.54 (ddd, 1 H, J = 14.8,
7.7, 1.1 Hz), 3.81-3.71 (m, 2 H), 3.05-2.93 (m,
3 H), 1.33 (t, 3 H, J = 7.7 Hz). ¹³C
NMR (100 MHz, CDCl3): δ = 187.5,
184.8, 150.1, 147.7, 141.9, 140.5, 139.0, 136.8, 133.2, 131.5, 129.0, 128.4,
127.6, 126.9, 55.4, 40.3, 28.0, 23.0, 15.7. IR (KBr): 3441, 2967,
1657, 1578, 1308, 1117, 844, 783 cm-¹.
MS (CI): m/z (%) = 365.8
(100) [M + H]+, 240.4
(86) [M - C6H5SO]+.
HRMS (EI): m/z calcd for C21H19NO3SC6H5SO: 240.1019;
found: 240.1010.
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