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Bcnzync adds across a C-N-Se grouping of 2,1,3-bcn- 
zoscknadiaxole (I; R’ = R’ = H) with rearrangement of 
the hctcrocyclic system.’ The correspond& adducts (2) 
obtained from bcnzync and some substituted 2,l$bm- 
zoscknadiazoks undergo a further rearrangement to 
give scknocyanatcs (3) (Scheme l).’ It was therefore of 
interest to study the reaction of naphthoI2,3-cl 
[1,2S]sclenxIipzole (4) with bcnzyne, since the cor- 
responding I : I adduct (2, R’. R’ = CH - CH-CH = CH) 
containing an oquiaodimethanc group would be expcc- 
ted to rearrange very readily, if the mechanism suggested 
for the formation of (3) is correct. 

RewLTsAND- 

Generation of bcnzync (from bcnzcncdiaz.onium 2- 
carboxylate’) in the presence of 4 kd to the formation of 
a yellow dduct with tbc composition CnHIIN2Sc, which 
corresponds to 4 +2&H. - HI. This material is identi6ad 
as the anthracene derivative (7) on tbt basis of IR 
absorption for a conjugated nitrik group and the very 
striking similarity of its UV absorption spectrum (Fig. I) 
to that of 9-cyanoKl-phenylanthracene (9). A by- 
product, CnHlsN2Se, isolated in only trace amount is 
probably the napbthacene (8) since its nit& absorption 
frequency is the same as that of adduct 7. Addition of 
bcnzyne across the 9.lO-positioas of tbc imt&accae 
moiety of 7 would give rise to a non-coajugatd nitrik 
with a higher frequency IR absorption. Also, the 

presence of a nitrik group at the 9-position of anthracene 
is known to divert the addition of bcnzync, in part, from 
the 9,lO-positioas to the I .Cpositions.’ 

Tbt reaction sequence which best accounts for the 
formation of tha dducts 7 and 8 is outhncd in S&me 2. 
Tbc initial addition of bcnzyne to give structure 5 is 
analogtnrs to the formation of adducts 1L and b from 
napbtbo[2$-c][ 12J)thiadiazole,’ which reacts with 
dknophiks across the middk ring in the same way as 
anthraccac. A second addition of bcnzync to the hctao- 
cycbc riq~ in S loads to the 9,lOdihydroanthncen (6). 
which is aromatiscd possibly by fur&r attack of bca 
tyne. ‘Then are ~vcral cases known where the I.4 
dihydro aromatic adducts of benzync and styrene 
ckrivativcs are aroma&d spontaneously under the 
reaction conditions and the dehydrogenation has been 
attributed to further attack by bcnzytr~.~ Among several 
previously known examples of multiple addition of bcn- 
zyae, that is none which closely rcscmbks the present 
case. The fhst intamcdiate (S) is intacsting as a hctao- 
cyclic analogue of triptycenc. but unfortunately all 
attempts to isolate it were unsuccessful. 

For confirmation of the proposed Scheme, we obtained 
ths adduct 11 from 4 and dimethyl acctykncdicarboxyl- 
ate. and tbtn the naphthalene derivative (12) by reaction 
of 11 with bcnzyne. Both structures 11 and 12 are 
consistent with appropriate IR and NMR spectroscopic 
data. Again, the 1,4dihydro precursor of 12 was not 
isolated. 
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UV spcctn were recorded for CH+& solns using a Pyc- 
Unkam SPStXl specIromcIa. IR -Iions were recorded for 
CHCI, solns on a P&in-Elmer 683 specrrometcr. ‘H and “C 
NMR spectra were obtained at 60MHz (VW EM36OAl ad 
22.5 MHz (JELL JSWFX9OQ. respectively. for solns in CDCI,: 
chemical MIS are quoted in ppm dowabcld from TMS a, 
internal sIandud. Mass spectra were obtained by ekctron impact 
aI 70eV on a Kratos MS30 specrromcter: only Ibox frapmcnl 
ions with relative intensity >30% are listed. 

Compound 4 was obtained from 2.3diaminonaphrhlenc as 
described.’ red needks. m.p. 27WlS MC: tit.’ CO. 290”); 
recrysIallisation w11 wutdul because rn rmorpbous pi& of 
coburkss solid was deposited from concenInIed solas of 4. 
9Cyono-IQhenylanIhtacenc was ol%ained by kating P-bromo- 
IOAenyl-an&race& with Cull1 cvankk in rclluxing dimetbyl 
wl&xidc; yellow crystal% m.p. 201” (liI.* 199-2009. - 

Reocfim CT/ 4 wirh bmzyre. Bcnzerxdiazonium 2-cubxyhIe 
[ptcparcd’ from anrhranilic acid (2.7 g) and pea~yl niIrite (4.4 g)l 
as a slurry in THF was added over 2hr IO a slirrcd soln of 4 

CN 
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(1.34I) in THP (IOOml). w&i&l wu bated u&r neux &a$ 
~dditioaudfor1furt&rOJhr.TbcrotDwuUtatdfrom 
tbc e by-poduct (O&g) due to 6ecocopolitioa of 4. 
nKnltratewrxevxplXxtalto&yBcaxudlkruiduccbrocbromr- 
toqrpbai on dumb. from wtlkb CHfi duted 3-(lo-cyaKe~ 
mthryl) I&bcruisoxdenuok (7; 65~ 356). ydbw micre 
crystds. m.p. 304-w (from bcareae); IR 2 218ca-’ (CsN); MS 
m/c 366/385/384/383/3&2/38l/#w)/379 (M’ ovcrhppiac with M - I 

Ge96!lOO/~~~)* & (19) z”G3 (47) $zz? 
68.74; Ii. 3.27; N. 7.35. CUH,,N&qh: C. 68.93; Ii. 3.16; 
N, 7.31%). 

A sccced ydlow fraction dutai from the column with EtOAc 
xlTc&d 3 - (6.1 I - dmo - 6,l I - d&y&o - I2 - cylaonrpbti 
-~-yD-IZ-katiroxkaozolc(8;211al),a.p.co~(dec);IR 
2 217cm”’ (ChNh MS m/r 462&661/460/459/45E/457/456 (M’ 
pulrr nnecting SC ixotopc dixtlil!4lth. 6#Tu/lcWl4/8!7%).3aO 
(S9). lad 379 (100). [Pound: C. 73.11: H. 3.63: N. 6.06. 
c&,&sc rq& c:73.20; H. hi; N,k.lOSb). . 

UVirradiitionthruyhPyrexofrsohof7(lOm&inCH,Cl, 
caused 8 shift in the IR absorption for the aitrik group to 
2U7cm-‘,~yuarcrultofpbot~rintioawrontbe 
9,l&posith of tbc rathceae ripr ryxtcm (cf 9-cyuexnti 
nccnc’@). Rwvd of tbc solvent kft I bown gum, from which 
no pure pduct wls isohtui 

Rrocrbr of 4 with dim&y/ ace@mtdic~x~e The 
occtyknecltcr (2.0s) and 4 (1.71) io dry tti (SOOml) were 
bated u&r reaux for 72hr. Tk x&cat yu enpontal uld 
tbc ~&ILK chromatovapbcd 00 x&m gd, from W&II &a 
elutal II. 9.10 - dibydro - 9.10 - (bhetboxycuboayktbcao) - 
mnlhrrcmc (0.70~ 26%). m.p. 203-m (from &OH); IR I 724 

(C-O) and I 634 (C-N) cm-’ f ‘H NMR 7.67.S (JH. q , ArH). 5.46 
(2H. s. tathry CH). rad 3.80 (6H. I. OCH,); “C NMR 168.4 xnd 
164.7 (GO lad C-N), 145.6 lad 140.3 (quxtv C). 127.3 xnd 
12S.4 (riap =CH). 52.8 (OCH,). ti 51.1 (tcrtiuy CH); MS m/c 
37813f71~6/~Sl374/373/~ (N’ r&ctiaa Se iwtovc dk- 
tributioa. l8/l7/90!9/4S/l7/7%). 317 (32). 316 (69), 238 $2). 237 
(43). 213 (100). I27 (49). lad 59 (61). (Fouad: C. 51.13; H. 3.2.5; N. 
7.~2 C,,HIzHrD,Se rquirer: C, 51.21: H. 3.22; N, 7.46%). 

Rcocrior 01 I1 vith buryne. It- 2arboxytxtc 
Iprrputd’ from xnhnilic acid (0.41 g) xnd pcotyl nitrite 
(0.64L)) u a slurry in MF wxs &cd ova 0.5 hr to I sdda of II 

(0.701)iaTHP(80mn.whicb9ru~cd~rclluxdu~~ 
ddition lpd for x futba 0.5 hr. Tbc xolvcat wxs evaporxtcd xnd 
tk r&due w on rihca Id; ctba chltcd mxtaial 
(OJS r) w&b wax still x mixture with u&up q .p. xfta recryr- 
tdhxtioa froa YeOH. Rcdwmxt~phy 011 h&a. clution 
with CH& & fncthd cryst&xhoo from McOH xcprntd 
3 - (4 - cy800 - 2.3 - birwtboxycarboayl - I - INpbthyl) - I.2 - 
bcrhoscknxxok (12; 0.330, 16%). m.p. zM221”: UV 318nrn 
(1 IS0 mr mol-‘); IR 2 27l(tiN) xad I 736 (C-O) cm-‘; ‘H NMR 
8.40 xnd 8.a) (acb IH. d. I 8 Hz, ArH). 7.1-7.9 (6H. m. ArH). 
sod 4.01 lad 3.42 (a& 3H, s. DCH,); MS m/e 
4SY451/450/449/U8/447/446!445 (N’ ovcrlxpping with N - I 

rcBcct& Se i=topc dirtribution. 
21/30/100/5Y531) & fnpKot icm multipkts domhted 
by the folbwin( paka for ?k: 419 (N - OMc]’ (38). 391 [N - 
C&Me]’ (34). xnd 332 (N - COrMe - COrMe]’ (33). (Found: C. 
58.92; H. 3.10; N, 6.26. Cr,H,,Nfl,Sc rquim: C. 58.81; H, 3.14; 
N. 6.24%). Purtba quantitks of 12 in o&x fractious were 
hpktdy xcpuxtcd from urwcvtai II. 
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