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Abatrad-The synthesis of the three fluoroanthracenes, of the three unknown fluoroacenaphthylcnes. 
and of the four unknown lluorofluoranthenes is reported. The route used for the preparation of ‘I-fluoro- 
fluoranthenc represents a practical approach to the hitherto poorly accessible ‘I-substituted fluoroanthena. 
The “F NMR spectra of these compounds are reported. 

INTRODUCTION 

ALTHOUGH a great deal of work has been carried out on the effects of substituents 
on the chemical and physical properties of molecules, relatively little attention has 
been paid to the use of fluorine in this connection, in spite of the fact that the fluoro 
group offers a number of major advantages. Apart from being about the simplest of 
substituents, it is also very small and so relatively immune to complicating steric 
interactions ; 19F is also a very convenient nucleus for NMR studies, and quantum 
mechanical calculations can be carried out more easily for fluorine than for typical 
polyatomic substituents. 

One particularly interesting and simple class of fluorides consists of those derived 
from aromatic hydrocarbons by replacement of an H atom by F ; these are particu- 
larly well adapted to theoretical studies and to the interpretation of substituent 
effects, NMR chemical shifts, etc. However to get the maximum benefit from studies 
of this kind it is highly desirable to have, for each hydrocarbon, all the possible isomeric 
monofluoro derivatives ; complete sets of this type are at present available only in a 
few simple cases. Furthermore, it is also very desirable to have such sets of derivatives 
of non-altemant hydrocarbons ; for the special symmetry relationships between the 
MO’s of altemant hydrocarbons tend to limit the scope of studies based solely on 
compounds of this type. As yet only two such non-altemant fluorides have been 
reported, viz 1-fluoroacenaphthylene’ and 34luorofluoranthene.” 

We became interested in this problem because part of an extensive theoretical 
project in these laboratoris has been concerned with the interpretation of 19F 
chemical shiftsin aryl fluorides. Here we report syntheses of the three fluoroanthracenes, 
of the three unknown fluoroacenaphthylenes, and of the four unknown fluoro- 
fluoranthenes and their 19F NMR spectra 

FLUOROANTHRACENES 

l- and 24uoroanthracenes were prepared from the commercial amines by the 
Fletcher-NamkungQ modification of the Bak-Schiemann reaction as described.4b 
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complex mixtures, apparently because the fluorine was partially removed, and similar 
results were obtained with Pd-C. However, dehydrog~ation of III to IV could be 
effected with dicblorodicyanobenzoquinone (DDQ) in 36% yield. 

Our product melted at 103-104” and sat&fed the usual criteria for purity. Its 
UV and mass spectra, as well as elemental analysis, agreed with the structure pro- 
posed. All our attempts to bring the m.p. closer to the value 110” reported by Garv%y 
et at.s by further purification failed. 

Only a few monosubstituted derivatives of acenaphthylene (V) are known and 
most of these have the substituent in position 1. I-Fluoroacenaphthylene has been 
prepared recently.3 For the preparation of acenaphthylenes with substituents in 
other positions, the best procedure seems to be dehydrogenation12v’3 of the corre- 
sponding acenaphthenes with DDQ. It is curious that derivatives of acenaphthylene 
have been so little studied, given their accessibility and their potential theoretical 
interest, e.g. for kinetic studies. 

The three fluoroa~naphth~es have been previously prepared14 from the 
a.mine~~~-‘~ by the classical version of the Balz-Schiemann reaction. We have used 
the Fletcher-Mamkung modification as described in detail.& This gave a higher 
yield of 3-fluoroacenaphthene (83x, reportedI 77x), and a much higher yield of 
Cfluoroacenaphthene (50x, reported l4 16.8%) than the classical procedure, but a 
lower yield of 5-fluoroacenaphthene (25*5x, lit.14 37.8%). In the last case fluoro- 
phosphate was also tried in place of fluoroborate but the yield was even poorer. 

The ~uoroacenaphth~es were dehydrogenat~ by boiling with an excess (10%) 
of DDQ in benzene, yielding corresponding a~naphthylen~ of ca 9pk purity in 
ca 75% yield. The course of the reaction and the purity of the product could easily 
be followed by UV spectroscopy, mass spectrometry, and GLC. While reaction of the 
3- and 5-fluoro isomers took about 4-5 hr, reaction of the Cisomer proceeded much 
more slowly and required about 30 hr. This order would be predicted by the currently 
accepted picture of the reaction which involves formation of a benzylic-type carbonium 
ion by hydride abstraction in the rate-determining step. l3 A fluorine substituent in a 
para or orrho position should facilitate this process by its mesomeric effect.‘** lg 

To prepare pure 3-, 4-, or 5-fluoroacenaphthyIen~ an excess of DDQ and much 
longer reaction times had to be used. This reduced the yield substantially. No trace 
of the starting materials could be detected in such products by GLC although @50/, 
could have been easily detected. 

+q 

FLUOROFLUORANTHENES 

3-Fluorofluoranthene has been prepared4 by the Bab-Schiemann reaction from 
commercially available 3-aminofluoranthene; the other isomers are much less 
readily available. 
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Fluoranthene-l-carboxylic acid (Via) has been prepared2’* 21 by Michael addition 
of maleic anhydride to fluorene, followed by cyclixation, etc; however a better route 
to l-substituted fluoranthenes (VI) seemed to be provided by nitration of 1,2,3,1Ob- 
tetrahydrofluoranthene which has been reported22 to give a mixture of l-nitro-2,3- 
dihydrofluoranthene (VII) and 1-nitro-lOb-hydroxy-1,2,3,l0b-tetrahydrofluoranthene 
(VIII); VIII can be dehydrated22 to VII, which in turn has been dehydrogenated22 
to 1-nitrofluoranthene(VIb)withchloranil. Thissynthesis hasrecentlybeenrepeated,23 
but in neither case were adequate experimental details given. 

. 3 

VI a: R=COOH 
b: R = NO2 
c: R = NH2 
d:R=F 

In our hands the nitration proceeded less satisfactorily than reported, the product 
apparently being contaminated with other isomers which were hard to remove; 
however we improved the conversion of VII to VIb by using DDQ instead of chloranil. 
Reduction of VIb with hydra&e hydrate in presence of PdC gave the amine VIc 
which was converted in good yield to I-fluorofluoranthene (VId). 

2Aminofluoranthene has been prepared by Kloetxel d al. ;24 we modified their 
synthesis by using hydraxine hydrate/Pd-C to reduce the corresponding nitro com- 
pound in the linal step. The amine was converted as before to 24luorofluoranthene. 

To date, 7-substituted fluoranthenes have been the hardest to make and only a 
few such compounds are known The syntheses so far reported are moreover un- 
satisfactory. Thus Diels-Alder addition of l-substituted butadienes to acenaphthylene, 
followed by dehydrogenation, gives poor overall yields;2s-2’ this approach is more- 
over ill-adapted to the synthesis of 7-amino or 74uoro derivatives. A second route?’ 
involves a Schmidt reaction with 3_oxc+1,2,3,1Ob-tetrahydrofluoranthene, followed 
by a Sandmeyer reaction and ring closure etc; the overall yield in this ‘I-step synthesis 
was low. And thirdly, there is the approach used by Tucker2g* JO i.e. cyclization of the 
diaxonium salt from a suitably substituted l-(o-aminophenyl)naphthalene or l- 
phenyl-8aminonaphthalene by an intramolecular Gomberg reaction; here the 
necessary starting materials are unfortunately somewhat inaccessible. 

The trouble with syntheses based on acenaphthylene (V) is that V polymerizes 
quite easily; polymerization therefore competes with Diels-Alder reactions between 
V and dienes. It seemed to us that this problem might be circumvented by using a 
very electron-deficient diene, on the grounds that Diels-Alder reactions normally 
proceed most readily when one component is electron-rich and the other electron 
delicient,3’ and that the reactive double bond in V is electron-rich. We therefore 
tried reacting V with the very reactivej2 and electron-deficient diene, ethyl (x- 
pyrone-3carboxylate3’ (IX); indeed, above 140”, V and IX reacted rapidly with loss 



Synthesis and 19F NMR spectra 379 

of carbon dioxide. The main product of the reaction seemed, however, to be the bis 
adduct 0, rather than the expected d~y~o~uo~th~ (XI); apparently XI is an 
even better enophile than IX and so competes with IX for V. The structure of X 
was indicated by its mass, IR, and W spectra After a number of trials we found that 
ethyl fluoranthene-7-carboxylate QUIa) could be obtained by carrying out the 
reaction at higher temperatures in presence of a Pd catalyst. Apparently X was formed 
first but was converted to XIIa by loss of hydrogen and V. The structure of XIIa 
was proved by elemental analysis, by its mass, W, IR, and PMR spectra, and by the 
conversions described below. 

IX 

XII a: R = COOEt 
b: R = COOH 
c: R=COCI 
d: R = CON, 
e: R=NHAc 
f: R = NH, 
f’ ; f ;01 

Alkaline hydrolysis of XIIa to XIIb followed by decarboxylation with copper 
in quinoline gave fluoranthene, while treatment of the corresponding acid chloride 
(XIIc) with sodium azide gave the axide, XIId, which was not isolated in pure form 
but showed strong IR absorption at 2130 cm-‘. On boiling in acetic anhydride, 
XIId was converted to the acetylamino derivative (XIIe) which on hydrolysis gave 
7aminofluoranthene (XIIl). The structure of XIIf was indicated by the identity of its 
m.p. and W spectrum with that of an authentic sample,23 obtained by reduction of 
7-nitrofluoranthene (XIIg) which can be separated” in very low yield from the 
mixture of mononitrofluoranthenes obtained by nitration of fluoranthene. The 
NMR spectrum of XIIf was also consistent with the assigned structure. 

This series of reactions certainly provides by far the best route as yet available to 
7-substituted fluoranthenes. The amine XIIf was converted as before to ‘I-fluoro- 
~uor~th~e (XIIh). 

&Substituted fluoranthenes are major products from electrophilic substitution 
reactions of fluoranthene; it is, however, very dillicult to separate them in pure form 
from the resulting mixture of isomers. 3493s Here again the Diels-Alder route35 
gives low yields, as in e.g. the synthesis of S-methylfkioranthene (XIIIa) by reaction 
of V with isoprene followed by dehydrogenation2’ However we decided to follow 
this approach, since fluoroprene (XIV) was available to us and since its enophilic 
reactivity seems to be quite high. ” Indeed V reacted with XIV smoothly, albeit in 
low yield, to give the adduct XV. The W specctrum of XV was very similar to that 
of acenaphthene, while the IR spectrum (neat) showed in addition to strong bands in 
the CF region (1140 and 1375 cm- ‘) a strong C==C absorption at rather high frequency 
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(1700 cm- ‘) as would be expected for a vinyl fluoride. The PMR spectrum in carbon 
tetrachloride showed multiplets at r = 2.75 (aromatic protons), 7 = 6.35 benzylic 
protons), 7 = 7.6 allylic protons), and a signal at 7 = 49 corresponding to a single 
oletinic proton split by fluorine (Jur = 13 Hz) into a pair of triplets (Jr,,, = 5 Hz). 
The integrated absorptions were in the ratio 6 : 2 : 4 : 1. This result is again consistent 
with the assigned structure. 

XIII: a: R = CH, 
b:R=F 

Dehydrogenation of XV with sulfur proceeded readily at 170-200”; however 
fluorine was also lost, the product being fluoranthene. Dehydrogenation with DDQ 
on the other hand gave 8Aluorofluoranthene (XIIIb) in good yield. 

The i9F NMR spectra were measured with a Varian DP60 spectrometer operating 
at 56.4 MHz, using a solution of 47 f 2 mg of the fluoro compound in 05 ml of 
dimethylfomuum ‘de containing 24 mg of tetrachlorotetrafhiorocyclobutane (TGIF) 
as internal standard. The chemical shifts relative to TCI’F are listed in Table 1 

TABLE 1. i9F NMR SPECTRA OF AROMA~C MONOFLUORO co~poum 

Nucleus 
Position 

ofF 
Chemical ShifP 

(Hx) Splitting pattemb 

Acenaphthene 

Acenaphthylene 

Anthracene 

Pluoranthene 

535 f 1 lOHz(lH),4Hz(lH) 
-25 f 05 10 Hz (2H) 

978 f 1 [ 14 Hx (2H)]’ 
.13u5*2 9.5Hx(lH),4Hz(lH) 

Urtl 10 Hz (2H) 
555.5 f 1 11 Hx(lH),4Hx(lH) 
548.2 f 2 9.5 Hz(lH),55 Hx(lH) 

66*3 unresolved complex pattern’ 
1011 ‘f 1 singlet’ 

53 f 1 105 Hz(lHb4.5 Hx(lH) 
-50*1 1@5Hx(lH),9Hz(lH) 
563 f 1 12Hz(lH),4.5Hz(lH) 
505 f 1 lOHz(lH),5Hx(lH) 
75 f 1 95 Hz (2H), 5 Hz (1H) 

o Relative to TCTF at 56.4 MHz 
* Approximate coupling constant (Hz) (number of H atoms). Typical line half-width 1 Hz 
’ Undoubtedly deceptively simple ; not a first order case. 
‘ Because of low solubility run in saturated solution. 
’ Half-width 4.5 Hz 
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together with a tentative first order analysis of the F-H splitting pattern. More 
detailed studies of the NMR spectra of these and other fluoro compounds will be 
reported by one of us (J.M.) elsewhere. 

EXPERIMENTAL 

Mps are uncorrected. Microanalyses were carried out by A Bcmhardt Microanalytisches Laboratorium, 
Max Plan& Institut filr Kohlenforschung, Miilheim, West Germany, and by Galbraith Laboratories, 
Knoxville, Tennessee, U.S.A. 

2-Fluoroonrhrucene. Saturated NaNO,aq (268 g) was added dropwise over 10 min to a stirred mixture 
of 2-aminoanthracene (5.8 g), THF (60 ml), fluoboric acid (Xl ml of SO%), and water (10 ml) at - lo”. 
Stirring was continued for 2 hr, the temp rising to -2”. The ppt was collected, together with a further 
portion which separated from the filtrate on addition of water. After washing with water, MeGH, and 
ether, the combined material was dried in a vacuum dessicator, forming a yellow-brown powder (8 g), 
which was then decomposed by boiling in xylene. Chromatography on alumina, vacuum sublimation, 
crystallization from EtOH, and a second sublimation gave 2-fluoroanthracene (2a g, 35%) as lemon- 
yellow crystals, m.p. 213-214”. shown to be free from anthracene by GLC. (Found: C, 85.69; II, 468; 
F, 960. Ci*H,F requires: C, 85.70; H, 462; F, 968%). 

1-Fluorounthracene. Prepared as above from I-aminoanthracene, the crude product was an intractable 
mixture of I-fluoroanthracene and anthraoene which was eventually separated by preparative GLC on 
a 6-R carbowax column at 227”. Vacuum sublimation gave I-fluoroanthracene as colorless crystals, m.p. 
108”. (Found: C, 85.47; I-I, 4.75; F, 993. C,,H9F requires: C, 85.70; II, 4.62; F, 968%). 

9-Amino-1~3.4.5.6.7.8-octahydroonthrac (II). A mixture of 9-nitroanthracene (1035 g), MeGH 
(200 ml), glacial AcGH (1 ml) and 5% rhodium/charcoal catalyst (2 g) was reacted with H, at 50 psi initial 
press in a Parr hydrogenator for 28 hr at room temp. Filtration @elite) and evaporation gave II (8.95 g, 
96%) as a brown solid which was almost homogeneous to GLC and could be used for the next step if this 
was cur&l out immediately; otherwise it underwent oxidation Pure II was obtained by repeated crystal- 
lization from lif&t petroleum and then EtOH as colorless crystals, m.p. 845-85’. stable in air. (Found: 
C, 8344; II, 954; N. 7.15. C,.H,,N requires: C, 83.53; II, 951; N, 6.96%). 

9-Fhor~l,23,4,5,6,7,8-octohydrwnthracene (III). Prepared as above from crude II (895 g), THF (30 
ml), 50% fluoboric acid (50 ml), and NaNO, (3.3 g), and purified by chromatography from hexane on 
alumina, followed by vacuum sublimation. III formed colorless crystals (35% yield), m.p. 93-96”, raised by 
rccrystallixation and sublimation to 99%100’. (Found: C, 82.17; II, 8.52; F, 9-57. C4HL7F requires: 
C, 8231; H, 8.39; F, 9.30%). 

9-Fltwrounthracene (IV). A soln of III (m.p. 93-96”; 204 g) in dry benxene (25 ml) was added to one of 
DDQ (954 8) in dry benzene (150 ml) unda N, and the mixture boiled under reflux for 19 hr in a N, 
atm. Alter cooling and filtering, the soln was evaporated, the residue taken up in a little benzene and passed 
through a short alumina column, again evaporated, and the residue sublimed at lK)“/Dl mm and crystal- 
lized from EtOH. Two further vacuum sublimations gave pure IV (07 g, 36x), m.p. 103104”. (Found: 
C, 8548; H, 471; F, 939. Ci4HLPF requires: C, 85.70; II, 4.62; F, 968%). 

Fhoroacenaphthenes 3-, 4-, and 5Fluoroacenaphthene were pnpared from the corresponding 
amints’5-” by the Fletcher-Namkung” modification of tbc Balz-Schiemamt reaction in 83.50 and 255% 
yield respectively. Their properties agreed with those reported r* for materials mark by the classical 
Balx-Schiemann reaction (yields 77, 16.8.378x). 

3-Fluoroacmphthylme. A soIn of 3-fluoroacenaphthene” (54 g) and DDQ (15 9) in benzene (600 ml) 
was boiled under reflux in a N, atm for 33j hr. After repeated passage in light petroleum through a florex 
column and evaporation, vacuum sublimation of the residue gave 3-fluoroacenaphthylene (3.24 g 61x), 
m.p. 51-52”. homogeneous to GLC. (Found: C, 8443; H, 416; F, 11.14. CLIH,F requires: C, 8469; II, 
415; F, 11.16%). 

4-Fluoroacenaphrhyhe. Dehydrogenation of 4-fluoroacenaphthcne with DDQ, as above, gave in 
45% yield a product m.p. ca 30”, which was shown by mass spectrometry to contain 10-l 5% of unchanged 
starting material. After treating this as before with excess DDQ for 4 days, followed by sublimation, a 
low temp crystallization from pcntane, and a further sublimation, a low yield of pure 4-fluoroacenaph- 
thylene was obtained, m.p. 35.s35.8”. (Found: C, 84.88; Ii, 430; F, 11.43. CLIH,F requires: C, 8469; 
H, 4.15; F, 11.160/,). 
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S-Fhm~~enaphthyle A soh d S-fluoroacenaphthene’* (l-35 g) and DDQ (356 g) in benzene (35 ml) 
was boiled undo reflux for 22 hr and the excess DDQ then destroyed with 1.3-cyclohexadienc The mixture 
was diluted with hexanc, filtered through florex, evaporated, and the residue sublimed under reduced 
press, giving 5-fluoroacenaphthylene (065 g, 49%) as yellow crystals m.p. 7S74.5”. The middle fraction 
(m.p. 75-760) was isolated separately for analysis. (Found: C, 84.63; II, 432; F, 11.11. Calc. for C,,H,F: 
C, 84.69; H, 4.15; F, 11.16%). 

I-dminofluoranfhene (Vlc). (cf. Ref. 22) Fuming HNO, (d 1.49-l& 136 ml) was added dropwise over 
15 min to a stirred soln of 1,2,3,1Ob-tetrahydrofluoranthene” (38$g) in glacial AcOH (375 ml) at 80”. 
A&r 30 min an exothermic reaction took place; tk flask was *moved from tk bath until the temp 
reverted to 8Oq then kept at 80” for 40 min, allowed to cool over/:24 hr, and tk contents then poured on 
ice. The pp1 was dissolved in glacial AcOH (200 ml), concentratibd HISO* (6 drops) added, and the soln 
then boiled 6 hr under reflux. After removing haIf the solvent, tk remaining soIn was poured into water 
and the ppt isolated with ether and chromatographed from light petroleum on alumina, giving crude VII 
(15.5 g) as bright red needles. TLC on alumina showed this to still contain some unchanged starting material. 
The crude VII was dissolved in warm benzene (250 mlb DDQ (30 g) added, and tk soIn boiled 24 hr 
under xeflux in a N1 atm. After filtering the cooled soln through llorex, chromatography on florisil from 
fast benxene-light petroleum, and fmIly knxenocther, gave crude VIb (13.7 g), m-p. 127-135” (lit.“, 
1525-1535”). The crude VIb was dissolved in 95% EtOH (600 ml), hydrazine hydrateL20 ml) and 10% 
PdC (2.5 g) added, and the mixture boiled 1 hr under reflux, then filtered through celite and evaporated. 
Crystallization from EtOH, and then knzene-light petroleum, gave VIc (11%). m.p. 1325-133.5” (litz3 
133-134”). Additional (9%) less pure material was recovered from the motha Ii&~ors. 

I-Fluorofluoranthene (VId). Prepared as before from VIc (16 g), THF (5 ml), 50% fluoboric acid (9 ml), 
water (15 ml) and NaNO, (08 g), VId (128 g, 79yd after crystallization from EtOH and vacuum sublima- 
tion had m.p. 785-79”. (Found: C, 87%; H, 423; F, 8.66. C,sH,F requires: C, 8726; H, 4.12; F, 8.63%). 

2-Fluorofluoranth. Prepared BS before from 2-aminoIluoranthene” (16 g), THF (5 ml), WA tluoboric 
acid (9 ml), watt (5 ml), and NaNOz (08 g), and purified by chromatography from benzene on alumina 
followed by vacuum sublimation, 2-fluorofluoranthene (@88 g 54yJ had m.p. 86-87”. (Found: C, 8742; 
I-I, 4.15; F, 8.74. C,6HPF requires: C, 87.26; H, 412; F. 8.63%). 

Ethyljlwranthene-7-cmboxylnte (XIIa). A mixture of acenaphthylene (4G g), ethyl a-pyrone-3carboxy- 
late3’ (1.2 g), and loO/, Pd-C (@2 g) was heated to 140-150” until gas evolution slackened, and the temp 
then raised slowly to 320-w and held there for 2 hr. Extraction of the cold reaction mixture with boiling 
benzen% evaporatioa extraction of the residue with several portions (total, 250 ml) d boiling EtOH, and 
evaporation, gave a dark solid which was chromatographed on silica gel first with hexane, which gave 
acenaphthene, and then with benzene, which gave XIIa, purified by vacuum sublimation and crystallization 
from hexane, m.p. 71-72”, yield @69 g (33%). (Found: C, 83,29; H, 5.10. C,PH1401 requires: C, 83.19; 
H, 514%). 

Flwroanthene-7-carboxylic acid (XIIb). A soln d NaOH (23 g) in water (10 ml) was added to one of 
XIIa (8.3 g) in EtOH (100 ml) and the mixture boiled 3.5 hr under reflux and then diluted with water (300 ml) 
and acidified with HCI. Tk ppt of XIIb (7.1 g, 95%) was washed, dried, and sublimed at 230”/@1 mm, 
lap. 253254.5”. A sample (100 mg) was heatai with copper bronze (200 mg) in freshly distilled quinoline 
(6 g) for 1 hr under rellux, giving fluoranthene (50 mgh identical (mixture m.p, IR and UV spectra) with 
an authentic sample. 

‘I-Aminofluorontthene (XIIQ XIIb (6.1 g) was warmai-with SOCl, (h ml) until evolution of HCI ceased, 
then boiled under rellux for 45 min and evaporated unda reduced press. The residue of XIIc was dissolved 
in dry acetone (180 ml), cooled to - 13 and a saturated aqueous solution of sodium azide (1.7 g) added 
dropwise with stirring. After 30 min, water was added and the azide (XIId) isolated with ether and boiled 
3 hr under reflux with Ac,O (100 ml) and the solvent then hydrolyzed with water (100 ml). When cold, 
the residue was collected, washed, and dried at 1209 giving XIIe (4.35 g); the IR spectrum showed no 
residual azide (2130 cm-‘), but strong amide bands (3279 1718, and 1540 cm-‘). Hydrolysis of crude 
XIIe (3.45 g) by boiling for 7 hr with a soln of NaOH (20 g) in ethylene glycol (150 ml) and water (20 ml) 
gave XIIf (2.1 g) mp. 1361383 raised by recrystallization to 137-138” (lit.13 136137.5”). 

7-Fluorojluoranfh (XIIh). The amine XIIf (05 g) was converted as before to XIIh which after vacuum 
sublimation formed yellow crystals (@22 g 43%X m.p. 9395’. raised by recrystallization from EtOH, 
followed by a second vacuum sublimation, to 95”. (Found: C, 87.02; H, 4.24; F, 875. CIeH,F requires: 
C, 87.25; H, 412; F. 8.63%). 
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8-Fluorofluoruathene (XIIIb) 
A. Die&Alder reaction of V with XIV. A mixture of acenaphthylene (30 g). pxylene (a0 g). hydroquinonc 

(02 g), and a soln containing tluoroprene (65 g), pxylene (65 g), and t-butylpyrccatechol (@13 gk was 
heated in a stirred autoclave for 3 days at 1403 followed by 7 days at 160”. The autoclave was extracted 
with chloroform the extracts washed repeatedly with KOHaq and water, CHQ was evaporated, and 
MeOH was added to the residue. The precipitated polymer was filtered otf and the filtrate concentrated 
and treated with light petroleum when more polymer separated. The filtrate was chromatographed from 
light petroleum on Florisik giving 45 g of an orange oil which from GLC analysis contained 40% of 
acenaphthylene and acenaphthene and 60% of XV. The latter was isolated by careful chromatography 
from light petroleum on alumina (Woelm, act I), monitored by GLC, as an almost colorless oil (2.1 g) 
which solidified in the freexer and from GLC still contained ca 2”/, of acenaphthene and/or acenaphthylene. 
Evidence for the structure of XV was given earlier. 

B. Dehydrogenation of XV. Crude XV (1.2 g), containing ca 20”/, of acenaphthene and acenaphthylene, 
was boiled under reflux in a N2 atm for 2 days with DDQ (25 g) dissolved in the minimum amount of 
benxene. Light petroleum was added to the cooled reaction mixture and the soln passed through a column 
of Florex and evaporated. The residue was chromatographed on alumina (Woelm, act. I) first with light 
petroleum, then with 1 :l benxene-light petroleum, giving XHIb which crystallixed from EtOH in pale 
yellow needles (O-33 g, 28x), m.p. 96-965”. (Found: C, 87.42; II, 404; F, 876. C,,H,F requires: C, 87.25; 
II, 4.12; F, 8.63%). 
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