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Reactions of selenobellzt,phenones with dimethyl acetylenedicarbnxylate or norbornadiene gave 

benzoselenapytanes or seven-membered cyclic selenides; these reactions might proceed through 

unusual type of cycloaddition reaction. 

The chemistry of thio- and selenocarhonyl compounds is of current interesr.l) The reaction of 

thiobenzophenones is well studied, 2, For example, the reaction of thiobenzophenone with dimethyl 

acetylenedicarboxylate @MAD) at room temperature or under irradiation by a Na lamp gave dimethyl l-H- 

benzothiopyranedicarboxy1ate.3) Recently, we have reported the isolation and some reactions of 

seienobenzophenones (1).4) However, to our knowledge, there is no report on the reaction of selenoketones 

with acetyienic compounds. In this communication, we would like to report the reaction of selenoketones with 

dimethyl acetylenedicarboxylate and some bicyclic olelins. 

We first tried the reaction of 4,4’-dimcthoxyselenobenzophenone (la) with DMAD. Treatment of la with 

DMAD at room temperature resulted in the formation of colorless crystals of ditncthyl l-1 I-henzoselennpyrane- 

dicarhoxylate (2a) in 66% yield. 

C02Me 

*‘\ 
C=Se + III 

Ad L 0,Me 

However, when unstable selenobenzophcnones were used as substrates, the result was quite different from 

the above. When unsubstituted selennbenzophenone (lb) derived from benzhydrylidenetriphenylphosphorane 

was used as a starting material, unusual seven-membered bicyclic selenide (3) was obtained in 26 % yield. The 

results were shnwn in Table 1. 

1333 



Table 1. l’he Reaction of Selznobenzophcnorr~s with DMAD. 

C0111p01m.l 1 Condirinns Prcducts Yield/% 
Ar Ar’ Temperature Time Solvem 2 3 olefin PhgP=Se 

la p-MdX‘,$&j p-MeOCigllq r t (“C) 5 (hr) THF 2s 66 3a 0 0 - 

1 b ChH.5 Q% rt 5 Toluene 2b 0 3b 2h 35 85 

1 c’ p-McCbH5 P-MeChHs rt 5 ‘l‘oluenr 2c 2x 3c 18 50 89 

1 rl C(jH.5 2,4-MqC<,H~ 50 5 Toluene 2d 47 3d 0 44 89 

MiLny reactions of selemkerones with dienes were observed, which rrculted in the formation of 

cycloadducts.5) However, there has been no report about the reaction with acetylcnic compounds. 

Selenoflunrermne synthesized by Krafft er al. from the reauiun of rhe corresponding srlenocyanatc with 

rriethylaminc reacted with dicnes or dipolar reagents to afford the corresponding cycloadducts. 6, They did not 

mention any reaction with acetylcnic compounds due to their low reactivity. However, dimeric selenofluorenone 

adduct was isolated in the reaction with pyridine N-oxide. Selenofluorenone acted not only as a dienophile but 

also as a diene and it is the only selenoketone ever reported acting as a diene. The present reaction is the first 

example of acetylenophilic selcnoketone. 

1 2 

Norbomadiene is a strained bicyclic compound and its reactivity is different from that of normal dienes. The 

reaclion of norhomadiene with selenium afforded the unusual cyclic triselenide.7) WC tried the reaction with 

selenobcnzophenones and found that the products were seven-membered tricyclic compounds (4). 

Ph,P=CR(R’) 
toluene 

+ (R’)RC=CR(R’) + Ph3P=Se 



jith Norbornadiene or Norbornene. 

Compound I Conditions Products Yield/% 

II K’ Se/q. TXene or Ene Temperature 4 Olefin Ph3P=Se 

I’h Ph 3 Nnrbomadiene ll?flUX 4a 21 1X 71 

Ph Ph 3 Norborncne reflux 4b 23 22 74 

p-To1 p-To1 3 Norbornadiene rrflux 4c 24 20 100 

II Ph 3 Norbomadiene reflux 4d 0 65 85 

Interestingly, the reaction of thiobenzophenones derived from Wittig reagent and eletnenlal sulfur with 

norbomadiene afforded the corresponding seven membered tricyclic thioether 121 % yield). 

There are two plausible mechanisms which can explain the formation of seven-membered thio- or 

selenc_~:thers. In o!le. mechamsm (path al, norbomadiene reacts with selenium to afford cyclic trisrlenide, which 

is changed to episelenide. The resulting episelenide reacts with tetraphenylethylcnc in a [4+3] manner to give the 

seven-membered cyclic selcnide. Another route (path b) is the reaction of an episelenidr trcatrd norbornadiene to 

give the product 

Mechanism 

Ar 

r----l w 
Se 

Qlefin _--J or Acetylene 

Ar 

Although we have not obtained experimental evidence, we consider that the reaction most likely prmceds via 

path b since there is no report on the reaction of DMAU with selenium leading to the corresponding tricyclic 

selenides. 

In summary, the reaction of sclcnobenzophenoncs with DMAD al‘t’orded unusual six and seven-membered 

cyclic selenidex. Interestingly, the reaction of selenot)zrlzoI!llr.~~ones with norbornadicnc or norbomene also gave 

seven-membered cyclic selenides. This is the lirst example fol- the reaction of selcnobenzophrnones with olefins. 

The present results will provide the new chemistry of sclcnobenzophenones. Efforts to explore the chemistry of 

selenoheIizophcnones and to expand the scope of selenocubonyl reactivity &are continuing in our laboratories, 
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CH, with Se-H satellite), 6.82 (d, 2H), 6.92 (m, lH), 6-99 (m, 2H), 7.13 cd, 2H), 1% NMR (CDC13) 
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3H, OMe), 5.44 (s, III, CH, with Se-H satellite), 6.80-7.46 (m, 7H, Ar). 3b: tnp. 194-195 “C. 1H 

NMR (CDC13) 6=3.70 (s, 3H), 3.75 (s, 3H), 5.11 (s, IH, CH), 6.61 (d, 2H, Ar), 6.95-7.36 (m, lSH, 

Ar), 7.49 (d, lH), 7.64 (d, 2H). 3c: mp. 173-174 “C, lH NMR (CDC13) 6=2.25 (s, 6H), 2.27 (s, 3H), 
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lH), 1.54 (d, lH), 1.94 (d, 111). 2.60 (d, lII), 2.67 (s, lH), 3.14 (s, IH), 5.08 {s, IH), 5.96-5.98 (q, 

lH), 6.21-6.23 (q,, III), 6.7X-7.70 (m, 1911, Ar) 4b; mp 172-173 ‘C llI NMR (CDC13) 6=1.00 (d, 
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2.78 (d, IN), 5.10 (s, IH), 6.82-7.68 (m+ 19H, Ar). 4~: mp 149.S-2OI~.S “C ‘11 NMR (CDCl3) 

&I.29 (d, lH), 1.54 (d. lH), 1.94 (d, lH), 2.60 d, lH), 2.67 (s. 1H). 3.14 (s, IH), 5.0X (s, lH), 

5.97 (q. IH), 6.22 (q, IH), 6.7%7.6R (m, 19H). 

(Received in Japan 14 November 199 1) 


