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C.—Same as method A except a solution of equal volumes of
EtOH and diglyme was used as solvent.

D.—To a solution of 0.4 mole of NaOH in 75 ml of H,O was
added 0.2 mole of 2 and 500 ml of diglyme. To this mixture was
added 0.2 mole of 1 and the mixture was stirred under reflux for
60 hr. The mixture was cooled, diluted with H,0, and acidified.
The precipitate was filtered, washed (I1.0), dried, and recrys-
tallized.

Substituted 3-(2-Aminophenoxy)-2-chlorobenzoic Acids (4a—
z) (Table II),—A solution of 3 in aqueous EtOH was prepared
by dissolving 3 in EtOH and adding H.O until the solution be-
came cloudy (usually 1:1). A 4 g-atom excess of Fe powder was
added and the mixture was stirred and heated to reflux. A 9 A/
excess of AcOH was added dropwise and the mixture was heated
an additional 1 hr after the addition had been completed. The
mixture was cooled to roont temperature and niade basic with
aqueous NH;  Air was drawn through the stirred mixture for
3-3 hr to ensure complete conversion of the dissolved Fe? ™ to the
more easily filtered Fe(OH). The mixture of unreacted Fe and
Fe(OH); was filtered through a mat of Supercel, and the filter
cake was washed thoroughly with dilute aqueous NH;. The
combiued filtrates were concentrated to remove EtOH and excess
NH;. The coucentrate was acidified carefully with dilute HCI
until a drop of acid produced no further precipitation. The
solid amino acid was filtered, washed with H,O, and dried. This
material was usually pure enough for the preparation of the
N-formyl derivative 5.

Substituted 2-Chloro-3-(2-formamidophenoxy)benzoic Acids
(5a-z) (Table III)—A mixture of 4 and 97-1009, formic acid
(10 ml/g of 4) was stirred and refluxed for 2-18 hr (the reaction
was followed by tle using the same system that was used in the
preparation of 3). The solution was cooled and poured into several
volumes of H;O with vigorous stirring. The solid was filtered
and washed well with H,O. The crude product was usually con-
taminated with trace amounts of unreacted 4 but was sufficiently
pure for the next reaction.

Substituted Phenoxazine-1-carboxylic Acids (6a—x) (Table
IV), A.—A mixture of 0.01 mole of 5, 0.02 mole of K,CO;,
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0.1 g of Cu bronze, and 100 ml of dry DMF was stirred and
refluxed under N; for 30-60 min. The hot mixture was filtered
into several volumes of warm H,O. The filter cake was washed
with a small volume of H,O and the combined filtrates were
acidified with dilute HCI. The resulting yellowish green pre-
cipitate was cooled, filtered, and redissolved in dilute NH,OH.
The solution was filtered and acidified again. The precipitate
was filtered, washed, dried, and recrystallized.

B.—The reaction was carried out as described in A except dry
diglyme was used in place of DMF and refluxing was continued
for 3 hr.

Methyl Phenoxazine-1-carboxylate.—A mixture of 3350 mg
of 6a* in 90 ml of MeOH was cooled and saturated with dry HCIL.
The mixture was stirred under reflux for 4 hr and the resulting
solution was cooled and diluted with H,O. The MeOH was dis-
tilled and the aqueous residue was extracted (Et;O). The ether
was washed (59 NaHCO;, H.0), dried (MgSO,), and distilled.
The residue was sublimed aud recrvstallized from EtOH-H,O
to give 200 mg of ester, mp 128-129°, Anal. (C,;H,NO;) C, H,
N,

The methyl ester prepared from 6a obtained from the cycliza-
tion route melted at 127-128° (EtOH). Anal. (CL.HyNO;)
C,H, N.

3-(2-Amino-3-carboxyphenoxy)-2-chlorobenzoic Acid.—A
mixture of 8b and 5 N KOH was heated 2 hr on a steam bath.
The solution was filtered, cooled, and neturalized. The solid was
filtered, washed with H,O, dried, and recrystallized from EtOAc,
mp 273° dec. Anal. (CyHy,CINO;) C, H, Cl, N.
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A series of substituted cyvanoguanidines was synthesized and screened for hypotensive activity, One of
these, 1--amyl-3-cvanoguanidine (2), was selected for further animal studies.

Several years ago l-t-butyl-3-cyanoguanidine! (1)
was found to have appreciable hypotensive activity in a
random screening test carried out in normotensive
rats.? Since the simple unbranched homologs were
devoid of activity, and we were not aware of any
reported hypotensive activity for cvanoguanidines, we
set out to prepare a number of analogous compounds.
There are, of course, many examples in the literature of
guanidine derivatives possessing hypotensive activ-
ities.> This report deals with the synthesis and

(1) R. M. Acheson, G. A. Taylor, and M. L. Towlinson, J. Chem. Soc.,
3750 (1858).

(2) I. R. Cuminings, 1. I.. Grace, and C. N. Latimer, J. Pharmucol. Fzxp.
Ther., 141, 319 (1963). 'The test coinpounds (100 ing/kg) were suspended
in 2¢ starch and administered to consciols rats Iy gavage. Mean arterial
blood pressure was measured 2 hr later.

(3) (a) E. Schlittler, J. Druey, and A. Marxer, Progr. Drug Res., 4, 341
(1962); (b) H. Najer, R. Giudicelli, and J. Seite, Bull. Soc. Chim. France,
1593 (1962); (¢) J. 1. Rbort, U. Biermacler, D, A. Dunnigan, and T. D. Letl,
J. Med. Chem., 6, 275 (1963); (1) J. Augstein, 8. M. Green, A. M. Monro,
G. W. H. Poiter, C. R, Wortling, and T. I. Wrigley, bid., 8, 446 (1965); (e)
R. P. Mull, R. H. Mizzoni, M. R. Dapero, and M. E. Egbert, thid., 5, 944
(1962).

hypotensive activity of the series of substituted
cyanoguanidines listed in Table L.

Chemistry—The synthesis of monosubstituted
cvanoguanidines was accomplished by a well-estab-
lished procedure? consisting of the condensation of the
hydrochloride of the appropriate amine with sodium
(or lithium) dicyanamide. The reactions were carried
out in either 1-butanol or in HyO. In a few cases the
choice of solvent was critical,

CN
— RNHCNH, + NaCl

To prepare compounds with substituents on both
nitrogens, two additional methods were employed. In
the first case, heating a mixture of l-cyano-2,3-di-
methyl-2-thiopseudourea, -butylamine, and ethanol in
an autoclave yielded 1-t-butyl-2-cyano-3-methylgua-
nidine (17). This procedure has been used by Curd
to prepare substituted dicyandiamides.*

RNH,HCl + NaN(CN),

(4) F. H. 8. Curd, J. A. Hendry, T. 8. Kenny, A. G. Murry, and F. L.
Rose, J. Chem. Soc.. 1630 (1948).
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CYANOGUANIDINES
NCN
RCNHR

No. R i
1 (CH3)CNH 11
2 C,H;C(CH;):N 11 I8
0 (CHs)sCCH?N“ 11
4 [(CH;3);Cl.N 11
M p-CICsHyCH.C(CH W N I

7

H.C(CH,),NH i

()

NCH.CH,NH

()

9 @N—CH,CH;\’H i1
(I‘H”
10 @\J—CHE—([‘—I\'H 1
CH,
11 FANERG 1
12 @—NH i1
CH, CH,
L Ne— 11
CH, CH,
He on
14 N—CH.CH.NH 11
ch. CH

b
CH,
&
16 \I\d:\N—CH_.CH;NH 11
N

17 (CH).CNH ClI,

O

» LAt mip 188-189°.

IS O  N=—CH,CH,NH

leaction solvemr 1-BuOll, * Water.
caled, 26.6; found, 25.6.
found, 29.7,

NCN IHICN
(CH),CNH, + CH,NHCSCH, — (CH,),CNHCNHCH,
17

The synthesis of 1-cyelohexyl-2-cyano-3-(morpho-
linoethylyguanidine (18) was accomplished by the
procedure of Lecher, et al., which uses a thiourea with
lead cyanamide.?

i
q N——CHQCHQNHCSNH—<E> RN
./
NON

Q N—CHCH NH%NH—@
2 2

18
The preceding reaction procedure was employed m an
attempt to prepare the di-t-butyl product III.  How-
ever, the bulky &butyl groups apparently hindered tlie

i) M. 7. Leecher, R, ' Parker, and R. 8. Lonyg, U, 8, Palems 2,438,124
il 2,455,804 (1948).

This saniple was analyzed by Schwarzkopf Microanalytienl Laboratory, Weodside, N, Y.

Yield, 'y Mp. @ 1"orm il Analyses
RASES 192-194¢ (‘/‘,;llw‘\\
nTe 154156 C;114N, ¢, 1N
ERE 182-18: C;HLN, ¢, 1, N
11 184~ 185 CuHaNy CH, N
(DA 198--149Y CptL,CING 1N
B 147148 Cralla N, ¢, 1, N
1ty 125-12) CnllaN; C, 1, N
G 245-246 CallsNy G N
D9 178-170 CllaN; ¢, 11 N+
Ho" FE8-180 CullsN, C, ;N
N LEo-112 C I, C, 11, N
Sty 277274 CrallisNy ¢, 1, N
s 18- 184 CyllwN,y O, N
11" 1Fi-172 ChllN, C N
i 280281 CioHnCING - 05110 C, 1N
21h IRR-18Y) Cpa1uCING C, 1y Nve
I8 171172 Ci N,y C, 1, N
30 172-174 Cral IaN:O C, H, N

SN caled, 29.20 foand, 285, ¢ N: caled, 29.8; found, 20.5.

« N: culed, 30.2;

reaction, The carbodiimide II, prepared from the
correspondimg thiourea [ by the method of Schmidt,*
on treatment with cyanamide also failed to form I11.

NeN
——71—»""“0“ RNHCNHR
I
RNHCSNHR — NH.ON
I
20 . RN=C=NR
|

R=t-butyl

In order to compare the activities of the cyuano-
guanidines 15 :nd 16 with their respeetive guanidines
the amines used in the preparations of 15 and 16 were

163 12, Belnpidy, W, Striwsky, aml ¥, Mitzler, cLrr., 560, 222 {1945).
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guanvlated by the method of Rathke? to vield produects
19 and 20.

19,R = C(=NH)NH,
20, R = CH,CH,NC(=NH)NH,

Most of the amine intermediates used in these
syntheses were known compounds. All new prep-
arations or modifications of existing procedures are
described in the Experimental Section.

The methods used to screen and evaluate compounds
for hypotensive activity have been previously de-
seribed.?

Pharmacological Activity.—Seven of the reported
compounds (1-4 and 13-15) were fouud active as hypo-
tensive agents in rats (z.e., a 30-mm or more drop in
blood pressure). It has been reported that guanylation
of certain hypotensive amines possessing ganglioplegic
action results in the retention of the hypotensive effect
and loss of the undesired ganglion-blocking activity.?
When the corresponding cyanoguanidines were pre-
pared, in three cases (8-10) no activity was found and
in two cases (13 and 14) the products were, indeed,
hypotensive but still possessed ganglion-blocking ac-
tivity, Compound 15, like 1-4, was devoid of gan-
glioplegic activity.

The reported hypotensive activity of ¢&butylgua-
nidine®® (with its obvious similarity to 1) prompted us
to prepare the ‘“‘cyano’”’ analog 7 of guanethidine.
However, it was devoid of activity. In a similar
fashion, since 15 was active, the guanidines 19 and 20
were prepared but they were also inactive as hypo-
tensives,

Slight variations of structure 1 such as an additional
methyl group on the terminal nitrogen (see 17) or
gross changes leading to an adamantylamine deriva-
tive (see 12) resulted in total loss of activity.

Most of the other variations were chosen to provide
highly branched groups adjacent to the nitrogen
(e.g., 5, 6, and 10) but none of these compounds pos-
sessed any activity,

The most active compound, 1-t-amyl-3-cyanogua-
nidine® (guancydine, 2) was selected for further eval-
uation in animals, 10

Experimental Section

The melting points were determined in opeu capillary tubes and
are uncorrected. Where analyses are indicated only by symbols
of the elements, analytical results obtained for those elements
were within £0.49; of the theoretical values.

a,a-Dimethyleyclohexaneethylamine (IV)—A mixture con-
taining 9.2 g (0.05 mole) of g-(p-chlorophenyl)-e,a-dimethyl-
ethylamine, 0.25 g of Pt0., and 100 ml of AcOH (glacial) was
hydrogenated at room temperature and pressure for 2hr. There
was practically no uptake of Hs. An additional 0.5 g of the

(7) B. Rathke, Ber., 14, 1774 (1881).

(8) (a) Farbenfabriken Bayer A.G., Belgian Patents 607,479 and 608,905
(1961). (b) The hypotensive and ganglion blocking effects of the amines
were reported by 8. Rossi, C. Valvo, and W. Britta, Gazz. Chim. Ital,, 89,
1164 (1959). In our tests, the amines used to prepare 8-10 were found in-
active as hypotensives.

(9) This compound was originally prepared by Dr. D, E. Nagy at Stam-
ford Laboratories Division of American Cyanamid Co.

(10} J. R. Cummings, A. N. Welter, J. L. Grace, Jr., and L. M. Lipchuck,
J. Pharmacol. Exp. Ther,, in press,
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catalyst was added and hydrogenation was continued for 5 more
hr, but at 80°. Only 109, of the required uptake of hydrogen
resulted. Finally a large amount (1.5 g) of the catalyst was
added and the reduction was continued for 6 hr at 60-65° until
the theoretical amount of H,; was consumed. The catalyst was
removed by filtration, and the filtrate was evaporated in vacuo
to a syrup. This was dissolved in 50 ml of H;O made alkaline
and extracted with Et;0. The distillation of the extract ¢n vacuo
provided 5.4 g (699) of a fraction boiling at 42-45° (0.4 mm),
n¥p 1,5950. Anal. (C,xHaN,) C, H, N.
3-Azabicyclo[3.3.2]nonane-3-acetonitrile (V).—A solution con-
taining 3.5 g (0.028 mole) of 3-azabicyclo[3.3.2]nonane, 2.1 g
(0.028 mole) of 75% aqueous glycolonitrile, and 20 ml of EtOH
was refluxed for 4 hr. A brown oil was obtained on evaporation
of the mixture ¢n vacuo which soon solidified to give 3.5 g (769)
of a erystalline compound, mp 51-52°; recrystallized from EtOH,
mp 59-60°. Anal. (C,yHiN2) C, H, N.
1-Cyanomethyl-2,2,6,6-tetramethyipiperidine (VI).—Fo'lowing
the procedure described in the preceding preparation this nitrile
was prepared from the corresponding amine!! in a 559, yield,
mp 39-40°. Anal. (C.,H»N,) C, H; N: caled, 15.5; found, 16.0.
The method was applicable also to the preparation of 7-chloro-6-
methyl-1,3-dihydro-2H-pyrrolo[3,4-c] pyridine-2-acetonitrile (VII)
from the analogous secondary amine.’? A 499 yield of a crys-
talline material, mp 90-91°, from petroleum ether, was obtained.
Anal. (CoH,,CIN;) C, H, N.
2-Aminoethyl-7-chlaro-6-methyl-~1,3-dihydro- 2H - pyrroio[3,4-
c]pyridine Trihydrochloride (VIII),—To a suspension of 0.38 g
(0.010 mole) of LiAlH, in 35 ml of anhydrous Et,0 was added a
solution of 1.04 g (0.005 mole) of 7-chloro-6-methyl-1,3-dihydro-
2H-pyvrrolo[3,4-c] pyridine-2-acetonitrile in 45 ml of Et;O. The
mixture was refluxed for 6 hr, cooled in an ice bath, and then
treated with 0.8 ml of 7.59, NaOH and 1.2 ml of H;O. The
suspeusion was filtered and the solvent was removed in vacuo.
The resultant oil was converted to the trihydrochloride with
ethanolic HCl and Et;O to give 0.73 g (459;) of a yellow solid.
The hygroscopic salt was recrystallized from a mixture of MeOH,
EtOH, and Et,0; mp 255-257° dec. Anal. (C,,H1,CIN;-3HCI)
C, H, N.
3-(2-Aminoethyl)azabicyclo[3.2.2] nonane dihydrochloride (IX)
was similarly prepared from the corresponding nitrile. The base
which boiled at 80-82° (0.75 mm) was obtained in 869 yield:
mp >300° as a dihydrochloride. Anal. (C,H»N.-2HC1)C, H, N.
1-(2-Aminoethyli)-2,2,6,6-tetramethylpiperidine Dihydrochio-
ride (X)—The LiAlHs reduction of the corresponding nitrile
provided this diamine as a base in 549, yield, mp 252-233° as
dihydrochloride. Anal. (CuHxN,-2HC1) C, H, N.
3-(2-Methyl-2-nitropropyl)-3-azabicylo[3.2.2]nonane (XI).'*—
A solution containing 25 g (0.2 mole) of 3-azabicyclo[3.2.2]-
nonane, 17.8 g (0.2 mole) of 2-nitropropane, and 60 ml of 1,4-
dioxane was treated at 0-3° with 16,2 g of (379,) aqueous H,CO
and 8 ml of (29) NaOH. The mixture was stirred for 1 hr and
then heated over steam for another 1 hr. Addition of 100 ml
of H;O to the cooled mixture afforded a semisoft solid, mp 68—
72°: recrystallized from EtOH, 29.1 g (649%), mp 72-73°.
Anal, (C12H22N202) C, H, N.
3-(2-Amino-2-methylipropyl)-3-azabicyclo[3.2.2] nonane Di-
hydrochloride (XII).—A solution of 13 g (0.057 mole) of the
nitroamine in 115 m! of MeOH was hydrogenated with 1.15 g
of Ra(Ni) at 77.33 kg/cm? pressure. Another 0.5 g of the cat-
alvst was added 3 hr later and the reduction was continued for a
total of 6 hr when 929 of the theoretical amount of H; was con-
sumed. After removal of the catalyst the fitrate was cooled
and saturated with HCI gas. Evaporation of MeOH gave a
brown residue which on recrystallization from EtOH gave 6.3 g
(419) of the dihyvdrochloride, mp 283-285°, Anal. (Ci:Has
N:-2HC1) C, H, N.
1-{~Butyl-3-cyanoguanidine! (1).—A mixture of 110 g (1.00
mole) of ~butylamine hydrochloride, 80 g (1.00 mole) of lithium
dicyanamide (94¢; purity). and 500 ml of n-BuOH was refluxed
with stirring for 18 hr. The mixture was cooled to 0° and the
salt was filtered and washed with 100 ml of EtOH. The com-
bined filtrate was concentrated to a slurry in vacuo, dissolved in

(11) N. J. Leonard and E. W. Nommensen, J. Am. Chem. Soc., T1, 2808
(1949).

(12) 8. M. Gadekar, J. L. Frederick, J. Semb, and J. R. Vaughan, Jr.,
J. Org. Chem., 26, 468 (1961).

(13) G. B. Butler and F. N. Me¢Millan, J. Am. Chem. Soc., T3, 2978 (1950).
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200 nil of hot EtOH, and clarified, H,O wus added, and the cyano-
guanidine (1) precipitated.

Using a similar procedure and the same niolar quantities of the
reactunts, 1-f-amyl-3-cvanoguanidine (2) was prepared from the
corresponding amine hydrochloride.

N-Cyano-3-carboxamidino-3-azabicyclo[3.2.2]nonane (8. -
To a =olution of 1.25 g of the azabicyelononane in 1 mil of con-
centrated HCI and 4 ml of H.O was added 0.9 g (0.01 niole) of
sodinnt dievanamide. The mixture was refluxed for 2 hr: lhow-
ever, withiu 20 min of refluxing a solid had precipitated. The
reaciion mixture was cooled aud the solid was filtered off aud
recrystallized from aqueous EtOH.

1-{-Butyl-2-cyano-3-methyiguanidine (17). A steel auto-
cluve equipped with n glass liner wns charged with 3.2 ¢ (0.025
mole) of 1-¢ynno-2,3-dimethyl-2-thiopseudourea, 15 mi of -butyl-
amine, and 60 ml of EtOH and was heated at 125° for 6 hr.
The wvessel was cooled, aud the light brown solution wus re-
nioved and evaporated to a svrup. Wheu this svrup was dis-
solved in a 50%. EtOH-H,0 niixture by warming and the solu-
tion wns decolorized with charcoul, 0.2 g of an unidentified
material melting at 201-211° wuas obuained.  The filtrate from
it, onn further dilution with 30 ml of [.0), gave 0.7 g of the desired
produet. It was recrystallized from dilute EtOH.

1-Cyclohexyl-2-cyano-3-(2-morpholinoethyl)guanidine (18).--
A mixture containing 2.61 g (0.009 mole) of l-cyelohexyl-3-(2-
morpholinocthyl)thiourea (Aldrich Chemical Co.), 2.72 g (0.011
mole) of lead evanamide, and 16 ml of EtOH was stirred and
reflixed for 18 hr.  The reaction was not complete ns observed
by the formation of mercurie sulfide when a elarified aliquot of
the niixtnre was heated with vellow niercurie oxide.  Another
0.5 g of PONCN was ndded to tlie reaction mixture and refluxing
was continued for 7 hr longer. The precipitated sulfide was
filtered off and the cyanoguanidine was isolated by cooling the
filtrate. It was recrystallized from EtOIT1,

Vol. 11

T'he physical constants, vields, and nther pertinent data for

the individual compounds are given in Table 1.

7-Chloro-1,3-dihydro-6-methyl-2H-pyrrolo|3,4-¢|pyridine-2-
carboxamidine Dihydrochloride (19).---A mixture containing 6.7
g (0.04 mole) of T-chiloro-6-niethylnierimine, '? 5.6 g /0.02 mole?
of S-methvipseudothiourea sulfate, and 30 ml of H.() was re-
fluxed for 18 hr.  The hot mixture was decolorized with »bareoal
and filtered. A solid which preeipitated on cooling was filtered
and dried. A satisfactory elemental analysis for the sulfate of
the desired compountd could not be obtained even after repeated
reerysiallizatinng, By neutralizing an agueous solution »f the
sulfate with NaliCO, and then dissolving it iun ethanolie 11CI
2.5 g (226.) uf the dihyvdrochloride was obtatuied; recrvstallized
from 95C: BtOH, mp 285-295° dec. Anal. {CullnCIN,-2HCD
¢, H, N.

1-[2-(7-Chlore-1,3-dihydro-6-methyl-2H-pyrrolo|3,4-¢|pyri-
dine-2-yl)ethyl]guanidine Sulfate Hemihydrate (20).--A mix-
ture containing 1.06 g (0.005 mole) of the hase of the merimine
nsed in the preparatiou of 16, 0.7 g {0.0025 mole) of 2-methyl-
thiopseudourea sudfate, and 5 ml of HyO) was refluxed for & hr.
The solid which precipitated on cooling was filtered, washed with
cold H,0, and dried 1 vield 0.93 g (60¢), mp 217-221°; recrys-
tallized from MeOM and Et.O, mp 219-222°  Anal. [(Collg-
CIN). - 11,80, - 11,07 ¢, H, N.
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The Synthesis and Activity of Some 2,6-Difluorophenyl-Substituted Compounds
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The preparatioun of 2,6-difluorophenyllithium, and = conversion i a range of 2,6-difluorearomatic coni-
pounds (see Chart I), has led to the synthexis of several diflnoro analogs of kuown pharmacologically active

compounds such as lidocaine and xylocholine.

Their loeal anesthetic activity, adrenergic nenrone blocking ne-

tivity, nicotinic activity, aud some of ihe effects that these componnds have on the behavior of conscious mice

nre reported and discussed.

A wide vuariety of pharmacologically active 1,2,3-tri-
substituted aromatic compounds in which the 1 and 3
substituents are chlorine or methyl have been described.
These inelude the loeal anesthetics lidoeaine (28),1 2-
(2.6-dichlorophenoxy)ethyvidimethylamine (14), and
xvlocholine (19), and the adrenergic neurone blocking
drugs xylocholine (19) and its guanidine analog (11).

This paver deseribes the completion of the seriex of
compounds to whieh the foregoing belong by the syn-
thesis of the 2 6-difluorophenyl analogs, and we report
astudy of the comparative pharmacology of the unsub-
stituted, the difluoro, the dichloro, and the dimethyl
compounds (Table I). A series of related ureas has also
been prepared and tested for their effect on the behavior
nf conscious mice,

2.6-Difluorobenzoice

acid* and  2.6-difluorophenol?

(13 The cuiopmnbds studied sn (bis work lave heen assiglied 1he niunlies<
shown in Tabile 1. Pertivent referebves 1o 1lie wrigin of 1be compolnd and,
i previnnsly deseribed, 1y its pllarmacolyuy are given in 1he Tosiboeles ta
Table 1.

1210 L Thoones wul ). Camiy, J. Pharm. Phuvmecol,, 14, 387 $ 14062,

) (e, CL Fivger, M. J. Gorcuinwski, 130 11 Shsley, awd R L Wlhoe, .
i, Chepr, Soc. 81, 44 0 14045,

are both known compounds, but when this mvestiga-
tion started, they were not easily prepared in quantity.
We therefore set out to find a convenient and suitably
versatile synthesis for these and other 2.6-difluoroaryl
compounds. The employment of an aryllithium inter-
mediate seemed feasible,* and we found that 1.3-di-
fluorobenzene in tetrahydrofuran, or in mixtures of
THT und hexaie or heptance (2:1-4:1), formed a stablc
aryllithium (I) when treated with n-butyllithiuni at
below —350°. This was demonstrated by the formu-
tion of 2,6-difluorobenzoic acid (IT) in 8197 vield after

(4) We are grateful to Dr. J. N, Ganlner for suggesting this reaciion 1o ns
H. Gilman and T. 8. 8oddy, J. Org. Chem., 22, 1715 (1857), convertel
finorobenzene into 2-fuorophenyllithinm, which was stable in THF at
—¢0°, and then ipio 2-lnorobensoic acil. G. Wittiz and W. Merkle, Ber..
75, 1491 (1942), demonstrated that 1,3-difluorolenzene was metallated by
pbenyl- or by metbyllithinm in ether; the prodriets of their reariions, wlicl
were comndveterl w15 or DT, were enpnsistent with the formation of a sulb-
<Giater] hebzyie frow a piaiive 2,6-05Bfluoropbenyllithium. J. 1line anl
1'. 3. Langiond. J. vy, Chem., 7, 4149 (1962), Jemonstrate] the acidity »f

sinlies,



