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A reoent Paper in this series described a conventional ring-oyolisation procedure for 

the foraaation of a partially fluorinated benso[blfkran derivative (2): 
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However, we have also exploited the susoeptibility of highly fluorinated aromatic 

oompounds to nuoleophilio replaoement of fluorine by carbanions to prepare benzoibjthiophen (3) 

and indole (4) derivatives, e.g. 
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but no unambiguous synthesis of a bensoLb]furan derivative proceeding by this meohanism has 

been described. 

The present Paper describes two alternative synthetic routes to a benzo[bJfkran derivative. 

both of which again exploit the nucleophilic replacement of fluorine, but in these cases the 

heteroatom is used as the nuolsophile. 

The starting msterial for these syntheses was aiethyl 2,3,4,5,6-pentafluorophenylaoetyl- 

malonate(1) which was pepsred in 9l;b yield by a standard reaction between 2,3,4,5,6_penta- 

fluorophenylaoetyl chloride (5) and diethyl ethoxymagnesium malonate (6). Compound (I) (b.p. 

117-119°/O*05 mm) when treated with boiling sulphuric acid (30;‘ v/v) for l-5 hr gave 

2',3*,4',5',61-pentafluorophenylpropan-2-one(II) m-p. 35.5-36.5' (82/c yield). The structure 

of (II) was deduced Prom its elemental analysis; by its infra-red spectrum (s c=O stretch at 

1720 cm-'); and by its 'Ii n.m.r. spectrum (a solution in UC1 4 showed two absorptions with 
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intmldtiaa in tb ratio 3:2 at T 7.76 hin@t due to a3-l ad ‘t 6.21 I&&et &O to 

4x2- rhioh 6h~0a rti 8putt* due t0 0oupling rith 0rth0 flu0ti0 atoms (7)l 

rwpeotirely). 

c6F5CH2COC1 + DtOXgC"(C02Et)2 --+ C6F5CH2COCH(C02Et), 
I& 
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Treatment of (I) with boiling caustic potash solution for 2.5 hrs and acidification gave 

the ketone (II) (4$ yield) and 2,3,5,6_t~rafluozP_~~y~o~io acid (III) m.p. 161- 

163’ (g@L tield). The struoture of (III) was shown by ita elemental analysis; by itr =LLII 

speotral oraoking pattern (a msjor fragment at maan 179 was due to [Hoc~F~CD~I+); and by ita 

19 F n.m.r. rpectrum (a solution in acetone &owed two rmltipleta of equal intensity cantred 

at 17-I p.p.m. dnfield and O-07 p.p.m. upfield from C6F6 as internal referenoe due to two 

pairs of mfgnetioally different fluorine atom8). 
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(III) was also produoed 

aqueous alkali. 
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by the treatment of ethyl 2,5,4,5,6-pentafluorophenylacetate (5) with 

The fir& oycliaation reaction was oaxried out by treatment of the ketone (II) in tetra- 

hydrofuran with sodium hydride at room temperature. Aftuarapidevolutionofhydrogen, dry 

Nb-dimet~lforuamide (D&F.) was added, the tetrahydrofuran remvti by distillation and the 

D.&F. solution heated under reflux for 4 hrs to give 4,5,6,7-tetrafluoro-2sthylbenso[bl- 

furan m.p. 59*5-60' (lit (8) 60*7-61') (33% yield). In this reaotion, oyolination 

proceeds through the enolate anion by nuoleoyhilio rsplaoeneat of fluorine (Soheme 9). 

Sohame 1 

The benso[bJfuran derivative (IV) had bean prepared previously (8) by a aariea of 
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reeotions rhioh initially involved the rwotion betwoea henfluoroben8ene and the wdio 

addAT@ of ethyl roetoaoetate to &re 3-etho4oerb0nyl-b,5~6,7-tetrefluoro-2-methylben8o- 

[blfUI%.n(V). musir Sna aOO8rbO4~tiOn Of thi8 OOmpOUna Ulring eqUeOU8 8wi &SVO (m). 

The Bwsian worker8 propoaea that the oydi8etion reaction involroa nuoleophilio repleoenwmt 

of fluorine by 04~en in an intermedieto formuletea (VI), though other workers (9) here 

8ugge8tea oerbeni~nio replacaeent of fluOrine through en intermediate (VII). 
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The work presented in this Paper, together with the observation (10) that the reeotion betwecm 

the pedafluoroph~te anion ena &thy1 tetrolete unaer oonditions iadiod with thO8e U80a 

before to prepero (V) did n& give (V), suggest8 that (VI) rather then (VII) is involved in 

that oyolisation reeOtion. 

In the 8eOOna oyoli8etion reeotion, (I) we8 katea eith 8OaiUm ma0 in tetrahydro- 

fumn, the rolrent then replaced by D.Y.F. and the dxture finally heetea under reflux for 3 

hX'8 to give (VIII) b.p. 10~107°/O*Ol-0*05 mm., ap. 27-28.5' (16% yield). The fine1 

pWiflOatiOn 188 eOOOmpli8hea by meen Of thiok li%ye@ OhrO~t0graph.V on me8el@ GF2% Using 

cHc13/cc1&3:1) e8 8Olved. The 8tXWtUre Of (VIII) We8 a8aUOea by? deme&el edJ8i8 Sna 

n.m.r. 8peotrosoopy. The 19 F n.m.r. 8peotrum of a rolution of (VIII) in Ccl, showed three 

niLtipl8tS dth inten8itieS in the ratio i:2:i au0 to four flUOl+le atom8 OCntrea et 15.0 

p.p.m. ena 0.8 p.p.m. aomxaa ma 1*9 p.p.h upflela from c6F6 e8 interns1 referenoe respeot- 

itely. The 'H n.m.r. 8peotrum of (VIII) in CC14 Shorea two non-equivalent proton8 atZ 2.93 

(8inglet shoring 8ignne of eplitting) 8naT 5*08 (dnglet) due to the 34 protons; four protons 

at* 5-70 (quartet) au0 to orerlepping by two -CH2- gOUp fl?Om tr0 ethyl POUpS; Ond 8iX 

proton8 et 78.68 (triplet) aUe t0 OVSrtipping b,~ tWO a3- @"OUpS horn tU0 Owl @'OUpS* 
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When (VIII) wa8 hatea with 8Ulphurj.O acid (W$ r/r) for 2.5 hr8, 4,5,6,7-tetrafluoro-2- 
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mothylbrruo [bhi-d (II) -8 r&n fwvd (%$ yield): 

!IBO d&a I@A& ion pmvtd gourrtw of 2’,~‘~‘,5’,6~-pa~~~~1~~2- 

on. to the partially flnorinatod bmso[bkuran ooqomd (IV) (Sohu 1) now mSg.ats the 

poaaibility of atmdiq the roopo of this raotion to prqaro prtially floorinntod bansolbl- 

thiophoa and indolo dorlvativ.8. Thir porsibillty ir outlined in Sohu 2: 

I[= 9; n-ph oto. sohro 2. 
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