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Abstract: The largest previously reported phenncene, the name we propose for the family of polyeyclic 

aromatic componnds having fused benzene rings in an extended phenanthrene-like s~mctural motif, contains 

only six rings ([6]phenac~ne). We have employed stilbene-like photocyelizations to synthesize the 

unsubstituted [7]phenncene, an extremely insoluble compound, as well as 2,13-di-n-pentyl[7]phenncene and 

2,13-¢fi-tert-butyl[7]phenacene, two alkyl-substituted derivatives with greatly improved solubilities. 

Copyright © 1996 Published by Elsevier Science Ltd 

Phenanthrene, chrysene, picene, and fulminene are the first four members of a family of polycyclic 

aromatic compounds that we propose to designate as [n]phenacenes, where n is an integer that indicates the 

number of fused benzene rings. There appear to be no previous reports of any simple phenacene systems with 

seven or more rings. This can be ascribed to solubility problems, which increase severely with n as a 

consequence of the highly favorable crystal packing interactions that are expected for molecules of this shape. 

phenanthrene chrysene pieene fulminene 

([3]phenaeene) ([4]phenacene) ([5]phenacene) ([6]phenacene) 

mp 101 "C nap 256 "C rap 364 "C mp 467 °C 

The members of the phenacene family of compounds can be viewed as graphite ribbons of varying 

lengths. In the expectation that phenacenes with large values of n might show interesting and useful properties 

as materials, we have begun to develop syntheses of these systems based on stilbene-like photocyclizations. 2 

We report here our first experimental results, which involve the [7]phenacene system; in our continuing studies 

we are focusing 6ur efforts on the synthesis of much longer phenacene systems. 

We have synthesized the unsubstituted [7]phenacene (1) 3 by the route shown in Scheme 14 starting from 

1-methylphenanthrene, a compound readily available from the photocyelization of o-methylstilbene. 2 As 

expeetad, (1) is an extremely insoluble material; it melts with decomposition at 565 "C. 5 
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Scheme 1.4 Synthesis of [7]phenacene (1) 

Our strategy to overcome the prohibitive insolubility encountered with the parent [7]phenacene (1) 
involves incorporating alkyl substituents along the polycyclic framework in the hope that the resulting structural 
irregularity will lead to a significant decrease in the magnitude of the normal crystal packing interactions. To test 
the effectiveness of this strategy we have synthesized 2,13-di-n-pentyl[7]phenacene (2) 6 and 2,13-di-tert- 
butyl[7]phenacene (3) 7. The key intermediates for these syntheses were constructed as shown in Scheme 24 
and subsequently assembled as shown in Scheme 3. 4 As we had hoped, both the dialkyl derivatives 2 and 3 
turn out to be moderately soluble compounds with melting points of 325 "C and 290 "C, respectively; these 
values are gratifyingly lower than the melting point of 565 "C found for the unsubstituted [7]phenacene (1). 
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Scheme 2. 4 Syntheses of some key intermediates 



7175 

BC j2 
R 

OH~CHO 

aq NaOH, 
CH2CI 2 

Br- ÷PPh3 
/ 

+ H 2 ~  

R 
62% for R = n-pentyl, 
45% for R = tert-butyl 

R R 

I 50% for R = n-pentyl, 
hv, 12 49% for R = ten-butyl 

10 9 8 7 6 5 

1 2 ~  3 

R 14 15 16 17 18 1 R 
2: R = n-pcntyl 
3: R = tert-hutyl 

Scheme 3. 4 Syntheses of 2,13-di-n-pentyl[7]phenacene (2) 

and 2,13-c~-tert-butyl[7]phenacene (3) 
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J = 1.3 Hz, 2 H; H-8, H-8'), 7.83 (d, J = 9.2 Hz, 2 H; H-9, H-9'), 7.74 (dd, J = 8.3 Hz, J = 7.5 Hz, 
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characterization of  the Wittig product we routinely isomerize these mixtures entirely to the E isomer by 

treatment with iodine and visible light. The ultraviolet light that photoeyclizes the Z isomer of a stilbene 
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NMR (CDCI3, 300 MHz): 5 8.68 (d, J = 8.5 Hz, 2 H; H-4, H-5), 8.19 (s, 2 H; H-9, H-10), 7.90 (d, 
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Recrystallization from toluene gave a pale yellow solid, nap 324-325 °C: 1H NMR (CDC13, 300 MI-Iz): 8 
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2 H; H-16, H-17 or H-15, H-18), 8.82 (d, J = 9.1 Hz, 2 H; H-6, H-9), 8.67 (s, 2 H; H-l, H-14), 8.05 

(d, J -- 9.1 Hz, 2 H; H-5, H-10), 7.97 (d, J = 8.1 Hz, 2 H; H-4, H-11), 7.55 (d, J = 8.0 Hz, 2 H; H-3, 

H-12), 2.97 (t, J = 8 Hz, 4 H; C]~..2CH2CH2CH2CH3), 1.87-1.72 (m, 8 H; CH2CH~CH_2CH2CH3), 1.44 

(m, 4 H; CH2CH2CH2CHgCH3), 0.96 (t, J = 7 Hz, 6 H; CH3); UV (benzene, nm [rel intend 348 [1.0], 

322 [2.4], 307 [3.8], 294 [2.9]. Anal. 8 Calcd for C4oH3s: C, 92.62; H, 7.38. Found: C, 92.62; H, 7.07. 

7. (E,E)-l,8-Bis-(4-tert-butylstyryl)phenanthrene was obtained as a pale yellow solid, nap 232-233 °C: 1H 
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H-16, H-17), 9.03 (s, 2 H; H-7, H-8), 8.88 (br s, 2 H; H-l,  H-14), 8.82 (d, J -- 9.1 Hz, 2 H; H-6, 
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