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P-Methylselenenyl o f-unsaturated ketones were effectively synthesized by treating selenoamides with methy! triflate, followed by reaction
with lithium acetylides. The reaction proceeded with high stereoselectivity to give exclusively Z-isomers. 77Se NMR studies and X-ray molecular
structure analysis of f-methylselenenyl a,f-unsaturated ketones suggested that the products show 1,5-nonbonding interaction between the
selenium atom and carbonyl oxygen atom.

Considerable attention has been paid to the chemistry oftransformation. We describe here the efficient synthesis of
organoselenium compounds because of their value as synf-methylselenenyb,S-unsaturated ketones by the MeOTf-
thetic reagentsand their possible biological applicatiémn mediated reaction of selenoamides with lithium acetylides.
the course of our studies on selenocarbonyl compotinds,  The -methylselenenyé,S-unsaturated ketones were char-
previously reported efficient methods for the synthesis of acterized by’Se NMR spectra and X-ray molecular structure
aliphatic selenoamidésand the conversion oft,a-disub- analysis.

stituted selenoamides with organolithium reagents to asym-

metrical ketone§.We further found that the reaction of || NG IEGTNGEGEGEGEGEGEEEEEEEE
selenoamides with lithium acetylide derived from (trimethyl- Scheme 1

silyl)acetylene and methyl iodide givgsmethylselenenyl
o,p-unsaturated keton@owever, only a limited number
of lithium acetylides and selenoamides were suitable for this
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Initially, the aromatic selenoamidke® was reacted with
lithium acetylide2a derived from (trimethylsilyl)acetylene
at 0°C to room temperature for 1.5 h, and then methyl iodide

Table 1. Reaction of Selenoamides with Lithium Acetylides

was added to the reaction mixture as described previdusly. entry Seleno- - pg=cli 2 yﬁ;,‘c’,d(‘i/f}b
As aresult, alkynyl ketonéd was obtained in 62% yield along y
with a small amount offi-methylselenenyt,3-unsaturated ] 1a Q»c=cu 2 /Se y
ketone3a (Scheme 1). After several disappointing results Ph%
in the selective synthesis of ketoBa, treatment of seleno- 2b 3b 50%
amide 1a with methyl trifluoromethanesulfonate (methyl O SeMe
triflate) prior to the reaction with lithium acetylid2a gave 2 1b 22 4 MeOCHS " siMes
ketone3ain 96% vyield 8 with Z-stereoselectivity. 3¢ 72%
This new procedure leading &= allowed for the use of
various selenoamides and lithium acetylide® (Scheme O SeMe
2). The results are summarized in Table 1. As the seleno- 3 1c 2a 4-BICeH,” 7 “SiMe,
3d 64%
| o some
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O SeMe
8d 1g 2c \th
amide, aromatic selenoamidéa— 1c, selenoacetamidid,
and a-mono- anda,o-disubstituted selenoamidel®e—1h 3i8g%
were used. In almost all cases, the reaction proceeded | « O SeMe
smoothly at room temperature and was complete within 3 h ¥ 19 2 \/\H\/KO
to afford Z-isomers off3-methylselenenyhb,S-unsaturated 3j 61%
ketones3 as major product®.In the reaction of aromatic o Sem
selenoamides bearing a methoxy group and bromine atom, o 1g %c=cu « /e e
1b and1c did not affect the yields of the producs and 2; \/%]/
3d (entries 2 and 3). The reaction with lithium acetylicdes 3K 39%
and2ederived from phenylacetylene and 1-hexyne gave the O SoMe
products3 in moderate to good yields (entries 4, 5, 8, and 114 1h  mBuC=CLi W\Bu_n
2e
(6) Li, G. M,; Zingaro, R. AJ. Chem. Soc., Perkin Trans1998 647— Ph3| 53%
650. °
(7) Experimental procedure: To an EtO solution of 1-(1-phenyl-1- O SeMe
selenoxomethyl)pyrrolidinel@) (0.238 g, 1 mmol) was added methyl triflate 124 1h 2b . P
(0.115 mL, 1 mmol) at room temperature, and the mixture was stirred for
30 s at this temperature. To this was added ai®Eolution (5 mL) of Ph
lithium acetylide2a prepared from (trimethylsilyl)acetylene (0.42 mL, 3 3m 74%
mmol) and BuLi (1.6 M hexane solution, 1.88 mL, 3 mmol) at®, and
this was stirred for 1.5 h at room temperature. The resulting mixture was O SeMe
poured into a saturated aqueous solution of Nak@ad extracted with 13¢  1h 2d

Et,O. The organic layer was dried over Mgsénd concentrated in vacuo.
The residue was purified by column chromatography ¢Sk@xane:Ch
Cl, = 1:1) to give3a (0.286 g, 0.96 mmol) in 96% yield.

(8) Preliminary’’Se NMR studies have indicated a change in the chemical

;

Ph
3n 51%

shift from 717.6 ppm, corresponding to selenoaniielgto 442.5 ppm upon _ 2 The selenoamid (1 mmol) was treated with methy! triflate (1 mmol)
the addition of methy! triflate to a CDgkolution ofla Thus, methylse- in EO (5 mL) at 0°C for 30 s. Then, to the reaction mixture was added
lenenyl iminium ion5 may be formed in the initial stage of the reaction. ~&n EO solution of the lithium acetylid@ (3 mmol), and the solution was

(9) The stereochemistry of some of the products was determined by stirred for 1.5_h.b Isolated yield. The reaction mixture was stirred for 0.5
phase-sensitive NOESY spectroscopy, and that of others was estimated orf)- ¢ The reaction mixture was stirred for 3 h.

the basis of the similarities itH and13C NMR spectra.
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11). However, in the reaction with lithium acetylidesand || |

2d derived from enynes, the yields of the products depended
on the starting selenoamidégentries 1, 7, 9, 10, 12, and
13), probably because of the stabilityof3,y,0-unsaturated
ketones3.1° The reaction of aromatic selenoamitia and
o,a-disubstituted selenoamidely and 1h with lithium
acetylide2b gave the corresponding products in-504%
yields (entries 1, 9, and 12), whereas the reaction of
o-monosubstituted selenoamidé gave the producBh in
39% yield (entry 7). Furthermore, the desired products were
not obtained from the reaction of selenoamidelsand 1e
with lithium acetylide2b.

The g-methylselenenyb,S-unsaturated ketone® were
characterized by’Se NMR spectra, as shown in Table 2.

Figure 1. Ortep drawing of3b. Hydrogen atoms are omitted for
clarity. Selected bond lengths (A): SeC1, 1.892(4); Se1C16,
1.939(7); O-C3, 1.217(5); C16C15, 1.408(8); C16C11, 1.345-
_ (7). Selected torsion angles (deg): S&€11-C10-C11, 91.8(6);

Sel-C1-C2-C3,—-2.5(7); 0O+ C3—C2-C1,-0.7(8); OF-C3—
Table 2. 77Se-NMR Spectra of.,f-Unsaturated Ketone3 C4—C5-26.8(7).

77Se-NMR (CDCl3) 6 (ppm)

ated carbonyl unit and the cyclohexenyl plane is almost a

entry compound 3 Z-isomer E-isomer -
right angle (87.4(7).
1 3a 419.6 3105 . .-
In summary, we have demonstrated a highly efficient
2 3e 372.6 306.4 : .
3 3f 369.4 304.2 conversion of selenoamides t8-methylselenenylo,f-
4 39 413.1 300.1 unsaturated ketones by the MeOTf-mediated reaction with

lithium acetylides. Further studies should focus on the
synthetic application of the present reactions and elucidation
The signals oZ-isomers of3 were in a lower region than of their reaction pa}thways, _which should involve several
those ofE-isomers of3. The results in Table 2 suggest that YPes of new chemical species.

the selenium atoms & andE-isomers of3 are in a different Acknowledgment. This work was supported in part by
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p-methylselenenyb,f-unsaturated ketondb was carried
out. This confirmed that the produgb had aZ-configuration
(Figure 1)} The intramolecular distance between the
selenium atom and the oxygen atom of the carbonyl group
was 2.74(8) A and was within the sum of the van der Waals
radii of both atomg2 Accordingly, 1,5-nonbonding intra-  OL015968U

molecular interaction between these two atoms is prééent. (12) Crystal data 08b: CigHiNSe, FW= 305.28, monoclinic, space

Additionally, the dihedral angle formed by tlegs-unsatur- groupP2i/c (No. 14),a = 6.172(3) A,b = 8.825(2) A,c = 26.162(2) A,
B = 95.81(1}, V = 1417.6(6) R, Z = 4, Dearca = 1.430 gcm3, u(Mo
Ko) = 26.35 cnrl, T = 193 K, F(000)= 624R = 0.110,R, = 0.146, R1

Supporting Information Available: Spectroscopic data
of 3 and tables of crystallographic data including atomic
positional and thermal parameters f&ln. This material is
available free of charge via the Internet at http:/pubs/acs/org.
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