
SOME REACTIONS OF 1,2,3,4_TETRAFLUOROBENZENE 
AND DERIVED COMPOUNDS 
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(Rucwed 14 March 1%7: occrpprPd/or puhlrco~tw~ 2X March 1967) 

Abdnci The prcpararlon of 2.3.45wrafluoro-m!robcnxnc and -bromobcruznc and rhclr use for 
the symhaw of other lcrrafluorophcnyl compounds and ociafluoro-2.2’-dlsubsIliui~ blphcnyls IS 
dcscrrbcd 

As PART of a programme on the evaluation of the biocidal properties of fluorinated 
aromatic compounds we wished to prepare various I., 7-disubstituted tetralluoro- 
benxnes and 2.2’-disubstituted octafluorobiphenyls. Because of the known fungi- 
static activity of mono- and di-fluoronitrobenzenest we were particularly interested 
in highly fluorinated ben-rcncs and biphcnyls containing a nitro group or another 
electron withdrawing group. This paper describes syntheses for the compounds 
listed in Fig. 1. which arc based on 1 .2.3.4-tetrafluorobenzenc as starting material. 
Some of the compounds are useful as intermediates in the synthesis of octafluoro- 
phcnothiazinc. which we described recently.’ 
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’ t’hrvw <‘hemwry (EdItal by J. H. Slmonsl Vol. Ill, p. 48. Acadcmlc Press (1963) 
* L J Bell. M W Buxton. and D E M Wolron. Chcm & Ind 238 (1966) 
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Compounds dericed from 2.3.4.Stetrajluoronitrobenzene. 1.2.3.4Tetrafluorobenzene 
(I) reacts under mild conditions with nitrating mixture to give 2.3.4.5-tetrafluoro- 
nitrobenzene (II). Reduction of this nitrocompound gives 2.3.4,5-tetrafluoroaniline 
(III) which reacts with bromine in boiling acetic acidgiving 2-bromo-3,4,5,6tetra- 
fluoroacetanihde (IV); it may be possible to brominate the amine (III) without 
concurrent acetylation by carrying out the reaction at a lower temperature. Acidic 
hydrolysis of the anilide (IV) affords 2-bromo-3.4.5.6tetrafluoroanihnc (V). 

The mononitro compound (II) proved resistant to further nitration, but 3.4,5,6- 
tetralluorodinitrobenzene (VI) was prepared by the sequence: nitration of 2,3.4,5- 
tetrafluoracctanilide (VII) under mild conditions with nitrating mixture. and 
hydrolysis of the 2.3.4.5-tetrafluoro-6nitroacetanilidc (VIII) so formed to give 
2-amino-3.4.5.6tetralluoronitrobenzene (IX). which was oxidized with peroxy- 
trifluoroacetic acid under similar conditions to those used by Tatlow for the 
oxidation of pcntafluoroaniline to pentafluoronitrobcnzene. Reduction of the 
nitroamine (IX) gives 1,2diamino-3,4,5,6_tetrafluorobenzene (X). These reactions are 
shown in Fig. 2. 

Compounds derived from 1 -bromo-2,3.4,5-tetrgjluorobenzene. The benzene (I) reacts 
at 15” with an equimolar quantity of bromine in 65:/,, oleum giving a mixture of 
l-bromo-2,3.4.5-tetrafluorobenzene (Xl), 43”~ yield, and 1.2dibromotetrafluoro- 
benzene (XII). 20°, yield. It has been reported recently that at 0’ this reaction gives 
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. Flti 2 

’ G. M Brookc, J. Burden. and J C. Tatlow. 1. Chum. Sor fJO2 (1961). 
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predominantly (>95?,) the monobromo compound.* We did not attempt to 
optimise the yield of the monobromo compound since we subsequently found that 
it is conveniently prepared by reduction of 1.2-dibromotetrafluorobenzene with zinc 
dust in boiling acetic acid.’ 

The monobromo compound (Xl) reacts similarly to bromopentafluorobenzene.68 
Thus, with cuprous cyanide in dlmethylformamide it gives 2.3.4.5-tetrafluorobenzo- 
nitrile (XIII). with copper bronze it gives octafluoro-2.2’dihydrobiphenyl (XV). and 
it forms a Grignard reagent which reacts with N-methylformanilide to give 2.3.4.5- 
tetrafluorobenzaldehyde (XVI). Application of the Knoevcnagel reaction to this 
aldehyde gave 2.3,4.5-tetrafluorocinnamic acid (XVII) and oxidation of the aldchyde 
gave 2.3.4.5-tetrafluorobenzoic acid (XVIII1 identical with a sample prepared by 
hydrolysis of the nitrile (XIII). 

The bromo compound (XI) reacts at 10 20” with nitrating mixture giving 2-bromo- 
3,4,5,6-tetrafluoronitrobenzene (XIX) in 62% yield. This compound was also formed 
(75 % yield) by treatment of the nitro compound (II) with bromine and oleurn, and this 
is the preferred synthesis. Compound (XIX) undergoes an Ullmann reaction giving 
octalluoro-2.2’dinitrobiphenyl (XX). These reactions are shown m Fig. 3. 

I 6 

Reagents. I.Zn.AcOH:~CuC~~DMF;3.Cu;4. Mg;S. Ph(Mc~HO;6.CH,(<:O,H);Pyr; 
7. h’a,Cr,O,.H,SO,: g. H,SO,.HNO,;9. Brz;SO,; 10.36N H,SO,; II. HNO, 

Flfi 3 

’ J Burdon. D. R Kmg and J C ‘Tatlow. 7’crrahpdr(~ 22 2541 (1966). 
’ J 1: Tllney-Bassctr. Chcrn d: Ind 693 (1965) 
’ L J &If. M. W Buxton. and G Fulkr. 1. Chem. Sot. 3372 (1965). 
- E. h;leki. R Slcphcns. and J. C Tarlow. 1. Chm Sot 166 (1959). 
” A K Barbour, M W Buxton. P. L Cot, R. Slcphcns and J. C. Tallow. J. Ckm. Sot w#l(l961). 
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Compounds derived from 2-bromo-3,4,5,6_tetrajluoroaniline. 2-Bromo-3,4,5,6tetra- 
fluoroaniline (V) reacts with cuprous cyanide in boiling dimethylformamide to give 
2-amino-3,4,5,6_tetrafluorobenzonitrile (XXI). Heating the aminonitrile (XXI) with 
36N H$O, gave the amino-amide (XXII), but an attempt to hydrolyse this amide 
with boiling 50% sulphuric acid gave 2.3.4.5-tetrafluoroaniline. Presumably. 3,4,5.6- 
tetrafluoroanthranilic acid (XXIII) is formed but undergoes decarboxylation under 
these conditions. The occurrence of decarboxylation of fluorinated aromatic amino 
acids under alkaline conditions has been observed before9*” but this appears to 
be the first report of decarboxylation of a lluorinated aromatic aminoacid in an 
aqueous acidic medium. The acid (XXIII) is however, stable to boiling aqueous 
alkali since we found that it is formed in 92 % yield by heating the amide (XXII) with 
boiling 10% sodium hydroxide solution. The acid had virtually the same m.p. and 
IR spectrum as the sample prepared by Tatlow et al.” The acid (XXIII) is more 
directly prepared (19 Y/0 yield) by metalation and carbonation of 2.3.4.5-tetrafluoro- 
aniline. a method used by Tamborski ” for preparing 4-aminotetralluorobenzoic 
acid from 2,3,5.6-tetralluoroaniline. 

Attempts to prepare 2-bromo-3.4,5.6-tetrafluorobenzonitrile (XXIV) either by (a) 
treating 2.3.4.5-tetrafluorobenzonitrile (XIII) with bromine in oleum at IO‘, or (b) 
heating the nitrile (XIII) with bromine in the presence of aluminium bromide, were 
unsuccessful. However, by diazotization of the aminonitrile (XXI) in anhydrous 
hydrofluoric acid and addition of cuprous bromide, the bromonitrik (XXIV) was 
obtained in 55”. yield. Partial acidic hydrolysis of the bromonitrilc gave 2-bromo- 
3.4.5.6-tctrafluorobenzamide (XXV) but the further acidic hydrolysis of the amide to 
give 2-bromo-3.4.5.6tetrafluorobenzoic acid (XXVI) was only achieved by pro- 
longed (32 hr) contact with hot 50”; sulphuric acid. The acid was identical with a 
sample prepared by carbonation of 2-bromotctralluorophenylmagncsium bromide. 
An Ullmann reaction with the bromonitrile (XXIV) gave 2,2’dicyanooctafluoro- 
biphenyl (XXVII). 

The reaction of 2-bromotetrafluoronitrobenzene (XIX) with cuprous cyanide in 
boiling dimethylfonnamide gave a complex mixture which appeared to contain 
tetrafluoro-2-nitrobenzonitrilc (XXVIII) but this compound could not bc isolated in 
pure form. However, it was prepared by oxidation of the aminonitrile (XXI) with 
peroxytrifluoroacetic acid. Partial acidic hydrolysis of the nitronitrile (XXVIII) gave 
the nitro amide (XXIX) and prolonged (16 hr) acid hydrolysis gave the nitro acid 
(XXX). 

These reactions are shown in Fig. 4. 
Miscellaneous 2.2’-disubstituted octajluorobiphenyls. 2,2’-Diamino-octatluorobi- 

phenyl (XxX1) was prepared by hydrogenation of the dinitrobiphenyl XX. Octafluoro- 
2.2’-diphenamide (XxX11) was prepared by partial acidic hydrolysis of the dinitrilc 
(XXVII) and octafluoro-2,2’diphenic acid (XXXIII) was obtained by metalation and 
carbonation of octafluoro-2.2’dihydrobiphenyl (XV), a method previously ud by 
Tamborski to prepare the 4.4’-isomer.” Octalluoro-2.2’dimethylbiphenyl (XXXIV) 

’ B I’ 915.587 1963 
” J Hurdon. W B Hollyhead. and J C. Tarlow. J. Chm Sot. 6336 (1965). 
” B Gethmg C R Parnck. and J. C Tallow. J Chcm Sot 1574 (1961). 
” C Tamhorskl and E. J. Soloskl. J Org. Chum. 31. 746 (1966) 
” W J liarper. E. J Soloskl. and C Tamborskl. 1. Org. Chcm 29. 2385 (1964) 
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Reagenta: 1, CuCN/DMF; 2. MN HxSO,; 3.10% NaOH; 4. C,H,Li/‘COI; 5. NaNOJHF 

cbcn Cu,Rr,;6.50~ H,SB,;7. M&O,; 8.Cu;9.CF,CO,H 

Ro. 4. 

was prepared by means of an Ullmann reaction with 2-bromo-3.4.5.6tetrafluoro- 
toluene (XXXV) which was obtained by treating 2-bromotetrafluorophenyl- 
magnesium bromide with dimethyl sulphate in tetrahydrofuran. 

Some of these compounds are being examined for molluscicidal activity at The 
Tropical Pesticides Research Headquarters and Information Unit. The results of 
these tests will be published elsewhere. 

EXPERIMENTAL 

To 1.2.3.4-~e~rafluorobencnzcne (300 g) kept at 2s 30’ was added a mixture ol 36N HISO, (500 ml) and 

Ibh’ HNO, (350 ml). wwlrh stirring dunng 2 hr. After 4 hr longer, water (I I.) was added. The organrc layer 
was washed with NaOHaq, wlrh water. and distillal IO giwz 23.4.5-lcrrafluoronitrobmzrnc (309 8A b.p. 

w)‘. 24 mm. 111 " b.p. 179’: np 14710. (Found: C 369: H, @7; F. 384. Calc for C,HF,NO1. C. 369. 

H.05; I;. 38.95”,) Y, 1355 and 1560 (NO,) and 1520 cm ’ (lluorinarcd aromatic nucleus) 

I IK HCl(800 ml) was added m 4 hr IO a sttrred mlxturr of 23,4.~lecmfluoronlrrobe~ (390 g) and 
granulatai tin (447 g) at 100’. The mlxture was ma& alkaline (NaOH) and slcarn distilled IO gun 2.3.4.5- 

tcrralluoroanihnc (276 g), b p. 6>66‘:13 mm. m p. 27 . lk” m.p. 27-28”. (Found: C 43.1, H. 19 Calc. 

for C,H,F,N: C. 43 6; H. 1,8’, ) Y_ 3370. 3450 (NH,). 1495. 1525 an-’ (fluorinatal aromattc nuckusl 

” P. L. Coe. A. E. Jukes, and 1. C. Tatlow. J. Char SM. (c). 2323 (1%) 
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Treatment of the ammc wnh Ac,O m the presence of HrSO, gave (90”, yield) 2.3.4.5-rerru~uoroocPloni/- 

ide (VII). m.p. 106-107~5 from aqueous EIOH. (Found: C. 46.5; H. 25; F. 36.2. C&,F,NO requua: 

C. 464. II. 24; F. 36.7”“) 

Bromtne (78.6 g) was addcd IO a s~~rrcd mix~urc of 2.3.4.5-relrafluoroanrllnc (800 g) and A&H (250 

mll causing an exorhermtc reaction The mlxturc was tmlai for ? hr. then poured IIIIO water (I I ). The ppr 
(I I I9 g) was recryslallircd from benzene lo g~vc 2-hromo-3.4.5.6frrr~~u~~r~cef~nilidr (IV; 560 g), m.p 

I60 I61 5 (Found. C. W 2; H. I 5: Br. 2X 2; F. 266 C.lI,BrF,NO rcquucs. C. 33 6; H. 14; Br. 27-Y; 

F. 26 6 “” ) 

The amhdc (560 g) was hydrolyxd by borlmg with SC)“, H*SO, (200 ml) for I hr grvrng 2-hromo- 

3.4.5.6 rrfru~wroonrline (32 7 g). b p 65 I mm. m p SO 52 (Found. C. 2Y 5; H. 09; Br. 32.1, F. 31.2 

C,HxBrF,N requua: C, 29.5; H. 08; Br. 32.75; F. 31-l 9,) Y,, 3380. m (NH,); 1495. Is05 cm ’ 
(lluonnarcd aromatic nucleus) 

l6N ItNO,, acid (140 ml) was added IO a soln of 2.3.4.5-tctrafluoroacetan~lrde (50 g) m 36N HISO, 

(I 54 ml) a1 IO during 65 mm The mixture was strrrcd at IO IS for 2 hr longer. then added IO ICE IO g~vc 

thcnirrounilrdr(48 g). m p Ix) ISI 5 from aqueous E10ll. (Found C. 37 8. H. 20. I’. 29 6 C,II,F,K~O, 

rcquircs <‘. 3X I ; H. 1 6. F. 30 I “(, 1 

The amhdc VIII (Sag) was stirred for I hr m borlmg M”, H,SOl (200ml) IO grvc 2-ammo-3.4.5.6 

lctrafluoronnrobcnrcnc (42 8). m p 43 44 (III.’ 42 5 43 5 ) ahcr sublimation al IO0 I20 0 1 mm then 

crystalhranon from hght petroleum. b p 6&80 (Found: C. 33.8. H. I 3; F. 354 Calc for C,H I; V 0 1.‘2 2 
C..M3.H.I~O.F.36?“,) 

3.4.5.6-T’rfrull?uor~dlnrrrohcn:mr (VI) 

A soln of 2.3.4.S-tetrafluoro-6mtroamhnc I IO.5 g) m CH,CI, (30 ml) was added m 45 mm IO a surrcd 

mixturc of85% H,O, (19 ml), trifluoroacctic anhydride (39 n) and CH,Cl, (60 ml) Tk mixture was boikd 

for 4 hr. Water (100 mJ) was added. The organic layer was wubcd with water. dried and dirtilkd to give the 
dinirro compound (92g). b.p. 89”P9tnm, mp. 31-33”. (Found: C 3@l; F. 315. C F N 0 requires: 6. *. 
C 300; F. 31.7%) v, 1355.15~ (NO,) and 1 SOS. I530 cm - ’ (fluorinatad aromatic auckua). 

I.2-D~amtncr3.4.5.6-rerrcrjlwrobPn:Pnc IX) 

A soln of IX (IO 5 g) m EIOH (100 ml) was shaken wrth H, m the prcscnrc of Rancy NI W4 until uptake 

of H, was complete ‘The catalyst was tihered oR and the solvem evaporated from rhc fihratc The residue 

was suhhmcd a~ 100 O?mm IO grvc ~hc dramlnc (6.7g). mp 131.5 1325 . III’ 131.l31.S (Found: 

<‘. 39 9: H. 2.4; F. 419 Calc (or C,H,F,N,. C. 404); H. 2 2; F. 42.2 OI ) 

(a) Olcum (266 g 65”, SO,) was added IO a stured mlxturc of I.2,3,4-tctrafluorobcnrene (320 g) and 

Br, (336 g) at 0 The mixture was srrrrcd a~ I5 for I5 hr then pourcd mto ICXT and worked up m the usual 

way to give I-hromo-?.3.4.5-tctralluorobcnrcne (208~). bp I40 I42 , ni’ 146x) (Found. C. 31 6; H. 

@S. F. 336 Calc for C,HHrF, C. 314; II. 04. F. 33 ?O. ) and 1.2-drbromorerralluorobcnrene (134 g), 
bp 93 Y6 2Smm. 

(b) A mixture d l.2-d~bromotcrrafluorobcnzcnc (1% g), 7n powder (So g), and &OH (500 ml) was 

bollcd under rcflux for 2 hr. rhcn steam dlstrllcd IO grvc the mono-bromocompound (89 gk ldcnncal with 

the sampk descrrbcd above. 
I-Bromo-2.3.4.5-lclranuorohcnrene I 1868) was heated with copper bronrc 157g) in boihng DMF 

(800 ml) lee 7 hr. Cktafluoro-&2’dihydrobipbcoyl (XV)(8g+ e). m.p. 7e81” (from MeOH’)(lit”. &T&=1+“) 

was lsolarcd by s~cam dlsnllauon of the mrxrurc (Found: C. 4X-4; H. 07; F. 151.0 Calc. (or C,IHIF.- 

C.483;lLO7,F.SIO.) 

” S C Cohen and A G Massey. rrrrahrdron f.errer.s E;o 37.4393 t 1966) 
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A mlxturc of I-bromo-?.3.4.5-rclrafluorobenzene (91 6~). cuprous cyamdc (39 5 8) and DMF (2SOml) 

uas surrcd and bolled for 3 hr then worked up* IO Gove 2.3.4.5-rtrrolluorobmzonirrile (SOClg). b p. 164.. 

165 . n;’ I.4557 (Found C. 47 X; H. 09. t. 43.0 C.HF,L rqulra: C. 484): H. 06; F. 43.4’, ) v_, 2240 

(CN) and 1498. IS22 cm ’ (lluonnarcd aromauc ring) 

llcarmg the m(nlc wr(h 36N HISO, a( 100 for .3Omm gave (77”, yield) 2.3.4.S-rrrro/lwrcnzomrdr 

(XIV). m.p 135.5 137.5’ (Found. C.43.I; H. 1 7; F. 39.5 C,H,F,NO rquues: C.43.S. H. 1.6: F. 394”, I 
Trca(men( of the amide (06 g) with nnrous acd gave 2.3.4.5(c(rafluorobenrolc acid (O-3 gL rdenncal 

wr(h Ihe sample obtained by oxrdlzmg 2.3.45re(rafluorobenzaldchydc 

To (he Grrgnard rcagcnr. prepared from 2.3.4.S(errafluorobromobcnzcne (45 8 g) and Mg (5.2 g) In 

ether (IMJmll at 0’. was added N-mc(hylforman~hdc (3Mg) The mlx(um was boded for I hr (hen 

hydrolysal a( 0 wuh IO”, HISO, and steam disrlllcd IO give 2.3.4.Sre(rafluorobenraldchy& (28.9 g). 

bp 80 82 62mm. r$,’ I.4613 (Found: C. 470. H. 1.3; t. 420 C-Hxt.0 rcquucs. C. 472; H. 1 I; 
F. 42.7 “” I Y,, 1700 (carbonyl) and 148s. IS20 cm-’ (lluorina(cd aromauc nucleus) 

The aldehyde gave an oxime. m p 79 S-805 (Found: C. 43-3. H. 17. F. 394 C,H,F,NO rqurra. 

C. 435. H. 16; F. 394”“) and a semrcorbozme. mp 251 ?SZ (Found: C. 408. H. 22; F. 324. 

C,H,F.E;,O rqurra C.409: H. 2 I; F. 32 3”.) 

2.3.4.S-Turrullur~rorin~mlc ucrd (XVII) 

A muturc of 2.3.4.S-lcrrafluorobenzaldehydc (I 0 8). malonic acd (I.3 gk pyridinc (2.5 ml), and p~pcn- 
dmc (0 I ml) was kept a( I IO for 30 mm. (hen poured m(o 2h HCl (2s ml). The ppr was rarys(alhud 

from waler @vmg 2.3.4.S-rerru~uorocinMmlc ocd (0 7 g), m p IS3 IS4 (Found: C. 49.3; H. I 8; F. 34 3 

CJlrF.OJ rqurra. C.4Y 3; H. I-4; F. 348’,) 

2.3.4.S-Terruflunr[~en.-oic ucld (XVIII) 

A mrxmrc of 2.3.4.5rc(rafluorobcnraldehydc (lag). sodrum dlchromatc (08 g). 36N ll$O. (I ml). 

and waler (2 ml) was kepr a( 100 for 10 mm. 2.3.4.STerrafluorobcnzoic acid (064 g) crys(alhrd when 

the mIxlure was cooled. m.p 85 S-87 (from hgh( pcrroleum b.p. 60 80’). III ” Y2 92 5’ (Found: C, 43.2; 

Il. 0 7. F. 39 2 Calc for C,H,F,O,. C’. 43.3. tt. IO. F. 39.2”J 

2-Bromo-3.4.5.6refru~~~r~~nirrohm2P (XIX) 

(a) I-Promo-13.45reiralluorobcnzenc (184 g) was added dunng YOmm (o a srirrcd mixrurc d 36h’ 

H+O, (3SOml) and 16N IWO, (250 ml) a( 0 10 The mrx(um was surrad a( IS’ for 5 hr longer. then 

poured m(o ICC and worked up IO give 2-bromo-3.4.S,6(crrafluoroni(robcnzroe (1308). b.p. 94 :20 mm. 

(III ” 200’). n6 I-4Y70. (Found’ C. 26 1; Br. 29.6; F. 27 5 Cak for C,BrF,NO1. C. 26.3. Br. 29.2; F. 

277”,)v,, 1375. ISa)(NO,)and 1485. ISIScm ’ (lluonnaral aromatic nucleus). 

(b) Oleum (76ml. 6S”, SO,) was added IO a mrx(um of 2.3.4.S~(e(rafluorom(robcnz.cnc (18Og) and 

Br, (76 5 g) The mixrure was boded for 5 hr (hen worked up IO give the bromonilro compound (I IS g). 

ldenrrcal wlrh (he sample descnbcd above 

Hcarmg the bromonuro compound (27.4 g.l with copper bronxc (7.5 g) in bothng dunethylfonnamde 

(lOOmI) for 1 hr gave ocr+rY&nLrrobfgJunpkny( (XX; IlGgk m.p. 12&12p (from light pctrokum. 

bp 6080 (Found: C. 370; F. 3Y+ CIIF,NIO. rqurra. C. 37 I; F. 39.2”,) Y_,, (Ccl,) 1350. 1545 

1h’0~) and 14Ro. 1545 cm - ’ (fluonna(ed aroma(lc nucleus) 

2-Aminu3.4.S.6rehujluorohm2onirrile (XXI) 

2-Bromotcrralluoroan,Ilne (61Og) was slirrcd wlrh cuprous cyanide (247 g) m boiling DMF (I 1) for 

2 hr. then a soln of FcCI, (I kg) m 3N HCI (2250 ml) was added TTK product. csolamd by steam dlsnllarlon. 

was rccrys(alhzed from bcnrme to give (he rxmmunirrtlc (2738). bp llS’i14 mm. m.p 89 90’ (Found: 

C. 44.3. H. 099; F. 39 6 C,tizF,Nz rqurra. C. 44.2; H. I I; F. 4(H)%.) v,, (KBr disc) IS10 (fluorinarcd 

aromauc nngk 3300. 3410 (NH*) and 2260 cm’ ’ (Cl). 
Hating tbc ammonitrik (4.7s e) with 36N HxSO, (IO art) ar IOW for I hr pn 2-amino-3.4.S.6rarra- 

fluorobcnzamidc (XXII. 4.38). m.p. 14&141” ban waler. (Fouod: C 398: H, 20; F. 370. C,H,F,N,D 

requires C. 404, H. I 9, F. 36-S “_ ) 
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Treatmen of the ammoarmde (31.28) wtIh bolhng SO”, HISO, (75 ml) for 2 hr gave 2.3.4,5-Ietra- 

fluoroanihne (29ag). wiIh the cxpec~al IR specrrum 

3.4.5.6TrRo/luorwnIhrMi/ic acid (XXIII) 

(a) TrcaImcnI ol 2-ammo-3.4.S.6IcIrafluorobcnzamide (IQ8 gl twlth bolhng IO”,, NaOH aq (5 ml) for 

2 hr gave 3.4.S.6IeIralluoroanIhranihc and (IOG g). m.p. l43- l44- from waler 1111 ,I’ 141. 142 A wlIh Ihc 

cxpec~cd IR spectrum (Found: C.40.I; H. 12; F, 36.2. Calc. for C,H,F,NO,: C. 402; H. 14; F. 363”;) 

(b) A soln of BuL m hexanc (I50 ml O-3 mole) was added IO a soln of 2,3.4.5-1e1ralluoroamhnc (165 g) 

In THI: (150 ml) at - 70 m 90 mm. After 2 hr longer a1 Iha temp. CO2 was bubbkd Into 1he mixture 

whlk II warmal IO room Iemp The usual work-up gave XXIII (4 g). m.p and nuxai m.p. 143-144’ 

2-Bromo-3.4.5.~lrrr~wr~~~onirr~le (XXIV) 

Sodium niInIe (7.5 g) was added m poruons dunng 30 mm IO a soln of 2-ammoIcIralluoroberoruInlc 

(l9Ogl m anhyd HF (SOml) a1 0 5 A soln of cuprous brormde (I4 Sgl m 47’, HBr (SOml) was added 

and rhc rnlxturc allowed IO warm IO room remp. Borax (75 gl was added. ExIractlon of the rruxlure fwlth 

CHICI, and dlsullauon of he extract gave the 2-bromonlrrlle (14,Og). b p. 84 KS : IO mm. (Found. C. 

33a; Br, 310. C,BrF,N requires: C. 33.1; Br. 31.59;) v_,, 1480, I5 IO (lluonnarcd aromaric nucleus) and 

2255 cm- ’ (CL;). 

Hcarmg Ihe bromoniInk (5.1 g) with 36N H,SO, (IOmI) a1 100 for I hr gave 2-bromo-3.4.S.fPurro- 

jlwrohmpni& (XXV; 4.3 g), m.p I I8 II9 from waler (Found: C 31.3; H. @8; Br. 29.5. C.H,BrF,NO 

requires C 309; H. 07; Br. 294x.) 

2-Brcwno-3.4.5.6rerr&or&nxoic ocd (XXVI) 

(a) +hr bromamidc (XXV; l2Gg) WM hatal in l8N HISOI (loomI) Y 12&l3U’ for 32br lo give 

2-bromo-3.4.5.~lerru~wr~~n~olc ucid (7.5 gl m p 108 I09 from Ilghr pcrrokum. b p m (Found 

C. 306; H, 03; F. 27.9; Equiv. 277. CIHBrF,Oz rcqun.cs: C, 30-7; H. 04; F. 278%; F~UIV. 273.) v,, 

lKBr dlscl 1705 (carbonyll. 1465. IS05 llluormarcd aromaIlc nucleus) and 2800. 3lOOcm-’ (OH In 

carboxyll. 

(b) The Gngnard rcagenr. prepared a1 0 from 1.2dibromotcIrafluoroknzcac (IS-4 g) and Mg (I 2 g) 

m THF IlOOml). was carbonauzd whlk Ihc rmxIure warmed IO room Iemp Aadilicallon and cIha cx- 

Iracuon of Ihc rmxfurc gave a sohd which afrn 4 recrystalhranons from hgh1 pcrrokurp. b.p. 60 w. 

gave (XXVI; 55 e). mp. and mixed mp 108-109‘. 

2.2’-Dic~Mc~oclujluorohlphen~/ (XXVII) 

2-BromoIeIralluorobcnzoniI~le (7.6g) was heatal WiIh copper bronnc (2.1 a) tn boiling DMF (2Ornl~ 

for I hr IO g~vc 2.2’~dicyanu-oc@wrobjpheny/ (4OgJ, m.p. 142. l4j’ from aqueous EtOH. (Found: C. 

48 3; F. 43 3 C,.F,N> requires: C. 48.3; F. 43,7”<.) Y, (KBr disc) 1465, IS10 (lluonnalcd aromatic 

nuckus) and 2240 cm ’ ICN) 

2.3.4.5-Tplrqnwro-bnlrrohrnronrnilr (XXVIII) 

A soln ol 2-aminoIeIralluorobcnoniInk (4Ogl in CHICI, (12s ml) was added dunng 80 mm IO a 

mixlure of Inlluoroaceuc anhydride (ISS g), XSO’, H,O, (IOZg) and CHICI, (2SOml) a1 0‘. Ihcn the 

mixlure was bolled for 5 hr Water (SOOml) was added, IRK orgamc layer washed wiIh waler. driai and 

dislilkd IO @ve 2.3.4.5-rtnaj?wro-bnirrobrnzoninilz (24.9 g), b p 75 76”:07 mm. (Found C. 38G; F. 34 3. 

C,F.N,O, requires: C. 38 2. F. .34.5”,.) Y,, 1490. I5 I5 (lluonnalul aromauc nucleus), 1345. I560 (NO,) 

and 2240 cm ’ (CN;) 

TrcaImenI of rhc niIromInk (2.2 g) with 36N HISO, a1 IO0 for I hr gave 2.3.4.5-rerrul7wro-bnirro- 

bcnzumidc (XXIX) (I 6g). m.p 124 125’ from chloroform (Found: C, 35.1; H. 09; F. 320 C,HzF,NzO, 

requires: C. 35.3; H.O8: F. 31.9”,) 

~3.4.S-7’erru/lwrn-&nirro6~:o~c uc-Id (XXX) 

Hydrolysis of 2.3.4.5-teIralluoro-&niIrobcnzarn& (23.8 gl WwlIh ISN-H,SO, acid (80 ml) a1 I30 140 

for I6 hr pve L3.4.5-rerro/Iwro-6-nllrobmzur acti (17.5 gh m.p. I37 138’ ahn sublimallon al I30 /02 mm. 

(Found: C. 352; H. 08; F. 31.1; QUIV. 230. C,HF,NO, rcqulra. C. 35-2; H. OS; F. 31.8-,; tqulv 

239.) v_ (KBr dlx) 1485. ISIS(lluonnaIcd aromaltc nuckusl 174O(carbonylL 2800,3m(OH m carboxyll. 

and 1360. 1560 cm ’ (NO,) 
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2-Bromo-3.4.5.61cIrq/luororol~~ (XXXV) 
A soln of 1.2dtbromotetrafluorobcn~nc (92 a) m dry THF (250 ml) was added to Mg turning (7 6 g) 

tn THE (250 ml) at &5 during 45 mtn. After I hr longer at this temp. Me,SO, (7608) was addal md the 

mixture allowed to warm to I5 The solvcn~ was removed. the residue washed wtth water and distilled 

to gtw the brarwro/wne(l208), b.p 76 78‘:28 mm (Found: C. 34 2: H. 14: Br. 324 C,H,BrF, requues: 

C. 34.6, H. I 2; Br. 329 “fW) Y, 1480. I5C0(tluorinatcd aromatic nucleus) and 2940 an ’ (C-H stretching). 

Heattng the bromotolueac (5.4 g) with copper bronze (I 6 g) tn DMF (25 ml) at I%160 for 2 hr gave 

ocr~r~22’dimrihylblphmyl(XXXIV; 2.2 d m.p 1 l&l I I”. (Found: C 51.4; H. 243. C,,HsF, rcquiru: 

C. 516; H, 19%) 

Ocrfzjluorn-?.Z’-dipIunic acid (XXXIII) 

BULI (46 ml) of a soln in hexane. 01 mole) was added dunng 45 mm to a soln of octalluoro-2.2’- 

dihydrobtpbenyl (149 9) in THF (75 ml) at - 70”. ARa 30 nun COs was passaJ into tbc mttt whik 

II warmed IO room temp Aadthcatton and ether extractton of he mtxturc gave a soltd whtch was 

coattnuously extracted (Soxhlct) wtth Itght petroleum (b p 60 80 ) to g~vc ocrajluoro-2.2’diphnic acrd 

(13,Og). m.p 230 231’. (Found: C. 43.4; H. @6: F. 39.2; ftquiv 198. C,,H,FsO, requires. C 43.3; H. 

05; F. 39.7. Equtv. 193) Y_ (KBr dtsc) 1750 tcarbonyl), 1480. I505 Uluonaatcd aromatcc nucleus) and 

2800. 3Mo cm ’ (OH tn carboxyl) 

Ocrqf?wro-2.2’d~pham& (XXXII) 

Heattng 2,2’-dtcyano-octafluorobiphcnyl (2 5 g) with 36N HrSO, (IOml) at 90‘ for I hr gave the 

diamde (1.48). m.p 24&241’ from aqueous EtOH (Found. C. 43.8; H. 12; F. 39.7 C,,H,F,NxOs 

requtrcs.C.435;H. IO;F.39.93,) 

2.2’-Diamino-uc~~wrobtphenyl (XXXI). 

Octalluoro-2.2’dinitrobiphenyl (12.1 e) in EtOH (2al ml) contaming Rany Ni was hydrogtnatcd with 

H, at room temp and press The product was sublimal at l4OPS mm and rccrystalluad from light 

petroleum (b.p. 6&W) IO give the diomin (50 g), m.p. I08 110’. (Found: C 44.1; H 1.1: F. 46.2. 

C,rH,F,N, requires: CL 43.9; H. 1.2; F. 463%) Y, (CClA 1490 (fluorinated aromatic nuckus) and 

3380. 3540 cm’ ’ (NH,). 
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