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The synthesis and some properties of some alkyl derivatives of the 

IF&oycloheota[d,e]-l-pyrindine ring system (I) have been reported (1) 

mcmL.ly. This nitrogen heterocycle (I) is iso-e-electronic vith the in- 

tore~:ln:, nonkoensenoid, aromatic hydrocarbon cyclopenta[e,f]heptalene (II), 

(?) and the two have quite similar absorption spectra. 

Ye wish to report in this coaanunication the syntheses of derivatives of 

tK0 new hetiroenalogs of II. One heterocycle (III) contains the aeuleno- 

[l,g-bdthiapyran structure, and is of the n-excessive type, (3) and the 

o?her, Iv, has the azulenob,%&aeepine structure, and is of the ~-equiva- 

lent type. (4) 
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The synthetic scheme for the preparation of the az?ile"oil,e-bc!thia~j_r~~ 

involved the introduction of a sulfur atom at the 3-position of gudazulene 

(1,4-dimethyl-?-isopropylazulene) and a carbonyl function on the &methyl 

group of the same molecule. The sodium salt of guaiazulene (V) xas g*ner- 

ated (5) and treated tith benzonitrile to give, after acid hydrolysis, 

7-isopropyl-l-rlethyl-4phenacylazulene (VI), m.p. 116-117°, in ho,% (39; net) 

yield. Visible: Amax 608 mp; infrared: 5.93 p (C=O band). (6) Treatment 

of VI with thiocyanogen (7) gave a 70% (94' p net) yield of the 3_thiocyano 

derivative VII, m.p. 123.5-125'. Visible: hmax 523 mu; infrared: 4.64 p 

(SC@, 5.88 u r.C=O). 'Xhen VII was treated with zinc and acetic acid, the 

CH; Na+ 

@ _Wj=$H5--..~ > 

HO C H 

>$$5__III 

thiocyano group was converted to a mercapto group which then added, intrn- 

molecularly, to the carbonyl group to give the presumed cyclic hemimercaptol 

VIII. Since VIII was a rather unstable green oil, it was not completely 

characterized, but it did show the expected spectral features: visible AM 

at 680 4, and the disappearance of bands at 4.6 and 5.9 p with the appearance 

of a new band at 2.95 p in the infrared. Dehydration of VIII with phosphoric 

acid in acetic acid yielded 6-isopropyl-8-methyl-2-phenylazuleno[l,8-bc]- 
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thiapyran (III) as a reddish-brounorysw soUd,r.p. 00.5-89.5°. The 

thlapyran was obtained in 93$yield (f'ra VII). 

Theliltravlolet(Figun 1)andvidblbna~infrupd (FiguN 2) 

spectra 0fIII u-0 seen to k quite similar to thoss oftho oorrssponding 

nitrogen heterooycle, (1) biropl.opyl-1,2,8-t~lc~~e~~d,o]-~ 

pyriudW(IX);howeverthsbsnds ofthe sulfurheterooyolo am shift& 

smewhat to longer wavelengths. A proton n.m.r. crpsctnam of III was oan- 

A&enttiththa proposed structun, shouingthe sam gemralpattem 

(except for the phony1 protons slgnal atT'r2.65) as that of II. (1). Thus 

the g-4 and &5 dgnds are seen as doublets (J=l2 cps) oontered at 4.38 

aud 3.72, respectively (6). Tho latter Is split (5~2 cps) by moss-ring 

coupling dth H-7, who66 dmmical shift is at 3.02. Singlets at 3.88 and 

3.03 are assigned to E-3 and H-9, mspeotive~ly. 

In one of the preparations of the kstme V, when a lega excess of 

beneonitrils was unintentionallyused, a signifiosnt amcuntof a cryst6llh6 

compound was isolated from the dilute aold fraction. ~crystalllsati~n of 

this solid from ethanol yielded golden-brown needles, m.p. 152.5-153.5'. 

ti the basis of its ultraviolet (P!lgure 1) and visible-near iufrared spectra 

(Figure 2), elemental analysis and molecular weight (faund for C29H25M: 

C, 89.80; H, 6.64; N, 3.56; M’d, 366), snd origin, this compound is believed 

to be 7-isopro~l-9-methyl-l,3-diphenylasulenoli,8-odlasepine (IV). The 

ring proton n.m.r. spectrum (Pygure 3) of IV is similar to that of III 

except for the complex titiplet at 2.2-2.9 which is presumsd to be due 

to the two phenyl groups. The l&5 and h-6 doublets (Jr12 cps), which 

correspond to &4 and ~-5 of III, are centered at 4.03 and 3.80, rsspeoti~ly. 

The peaks of the g-6 doublet are further split by the characteristic oross- 

ring coupling (J=2 cps) with H-8 (I 3.19); while the right-hand member of 

the g-5 doublet is obscured by the H-4 singlet at 4.17. The sharp singlet 
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at 2.92 :is assigned to H-10. At higher fields (not shown in Figure 3), the 

spectra of both III and IV show a singlet at s. 7.7 ahd a doublet at g&. 

8.9, whlc:h are assigned to the ring methyl and isopropyl zmthyls, respectl- 

_lY. Integration of both spectra gives msults consistent with the above 

assignmeuta. 

Apparently two molecules of benzonltrile are incorporated in the IorauG 

tion of the trioywllc structure IV from V, but the exact mchsnism of this 

ununul oyolizatlon remains to be investigated. 
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