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Ustrack Whea 12_cyaao-I I-t&a- (and ll-selena)-9,1~y~9*l~~,~s wexe deprotoaated at 
OT, the resulting carbanioms underwent a Wittig nzurangement. After hydtulysis or alkylation, 9,lOdihydro- 
9.10 derivatives were isolated. The tim synthesis of a seleno-cyanohydriae is akodes&ed. 

9,10-Dihydro-9,lOmethanoanthracene 1, a dibenzo-analogue of norbomadiene, - 

was synthesized for the fist time in 1956 by Vaughan and Yoshimine.l These authors used 
v 

H 
H 

the Diels-Alder reaction of butadiene with norbomadiene followed by dehydrogenation of the H H 

resulting adduct on palladium-charcoal to obtain 9,lOdihydro-9,10-methanoanthracene in 2% 
1 

overall yield. 

More recently? its theoretical interest led to the development of a more efficient synthesis of this rigid 

molecule which was obtained in two steps and 26% overall yield from benxonorbomadiene. Some substituted 

9,lO-dihydro-9,lO-methanoanthracene derivatives were also obtained.3d 

In this communication, we present a new simple two-step strategy for the synthesis of thio- or seleno- 

substituted 9,10dihydro-9,10-methanoanthracene derivatives from anth~~ne and 9,10dimethylantne. 

Pursuing our study of reactive thiocarbonyls.7 we needed to prepare the thia-ethanoanthracenic 

compound 3, a convenient retro-Diels-Alder precursor for 24hioxopropanenitrile. According to the method 

introduced by Kirby et al. in the case of an analogous ester,8 we tried to obtain 3 from the thioformylcyanide- 

dimethylanthracene adduct 2. Thus, compound 2 was deprotonated by LDA in THF at O°C and subsequently 

treated by iodomethane. After a usual work-up, a solid was isolated whose mass spectrum gave a molecular 

peak consistent with the expected structure 3 (M+* = 291). However. as the 1H NMR spectrum showed only 

two methyl signals at 1.95 (6H) and 2.30 ppm (3H),9 and the l3C Nh4R spectrum clearly indicated a high 

level of symmetry (especially, only 6 peaks observed for the 12 aromatic carbons), lo we had to renounce to 

structure 3. 
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‘I&e NMR data are in agreement with structure 4a. Other alkylating agents were used, which all gave 

products of type 4. The results are summa&& in the Table. Analogous products were also obtained &om 12- 

~y~~g,l~~~yl-1 l-selena-9,lO-dihydt‘o-9,lO-ethanoanihracene 5 and from 13. the non-rn~y~ 

analogue of 2. Furthermore,when no akylating agent was added, direct hydrolysis of the reaction mixture 

allowed the synthesis of the thio- and seleno-cyanohydrines 4d, 6c and 15. If thio-cyanohydrines are 

relatively well known compounds,t1 the selenol6c is the first isolated selenocyanohydrine. 

Compounds 4n-d and 6a-c may arise from Wittig rearrangement12 of the carbanion derived from 2 or 

5, into the snlfimyl and sefenyl anions 7 and 8, which will then be alkylated, in this kind of blent a 

radical-pair mechnnism has been proposed. 12 In our cam such mechanism will be favored by the formation of 

the terthy dibenzylic radicals 9 and 10 (R = Me). However, since no significant difference in the rate of 

rearrangement haa been observed when me non-methylated compound 13 was used as starting material, an 

ionic tnechanism, occuring via the internmxhates 11 and 12 cannot be ruled outs*t3 
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We have alao investigated the reaction of the anion derived Born 12c~~y~~nyl-9,1~~yl-2 l- 

this-9,10-dihydro-9,lO-ethanoanthracene 16 with methyl iodide. In thiscase however, the rearrangement was 

slower aud a nearly 1: 1 mixture of C-methylated and S-methylated products was obtained when the anion was 

allowed to rearrange at room temperature for 6 hours. This may be due to a stabilization of the enoiate by an 

intramolecular chelation of the lithium cation by the sulfur atom. Such chelation is not possible for the anion 

(C--CBN C-G C=C=N-) derived from the nitriles 2.5 and 13. 
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Starting 

material 
Y z R EX Product Yield (%) 

2 S CN Me MCI 40 70 

Etl 4b 62 

NCC!H$l 4c 55 

H30+ 4d 64 

5 se CN lvk 6a 66 

EtI 6b 65 

H30+ 6c 61 

13 S CN H NccH2c1 14 52 

H30+ 15 61 

16 S co2Et rvk MeI 17 33 



As the starting compounds 2,s. l&l6 were obtained from thio- and seleno-aldehydes, this method 

is a new demonstration of the usefulness of these reactive intermediates in synthesis. l4 Furthermore, the rich 

chemistry of the cyano. alkylthio and alkylseleno groups allows functional modifications which will give 

access to methanoanthracenes variously substituted at position 11. For example, desulfurization of compound 

15 by Raney-Nickel has been performed 15 and led to l l-cyano-9,1O_dihydro-9,10-methanoanthracene 18 in 

quantitative yield. 
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