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Adnat, Caled for CeHipOeSs: ) 22,22, H, 3.73; 8, 20.65.
Found: C, 22.30; H, 3.80; 8, 29.70,
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the screening of the compounds and for making the
results available.
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In  developing structural designs for compounds
which would prove effective as systemieally admin-
tstered insect repellents, we sought to combine within
a single molecule (1) a componeut Lknown to have
affinity for dernal tissue with (2) a component possess-
ing certain insect-repellent (or prophylactic or thera-
peutic) properties. In the mitial phase of our explora-
tory work, we have synthesized a series of compounds
(I-ITI and VI-VIII) combining iuto one molecular
entity a moiety (IV) known to be transported to and
found 11 epidermal tissue i significant quantities®
[or a compourent (IX) of the latter], with moieties
ascertained  to  have mosquito-repellent  properties
(anisyl alcohol** N N-diethyl-im-toluamide,®" and citro-
nellol®),

OR O OCH, OR 0
()= ;
HLCO 0 H,CO 0" M
Cl CH; C
I, R = p-CH2C5H4OCH3 \I. I = p-CH2C6H4OCH3
II, B = m-CH.CsH,CON- VII, It = m-CH,CH,CON-

2oH 5 ) . 2H; ).
I1I, R = CH,CH.CH(CHj)- VIIIL, R = CH,CH,CH(CH;)-

CH,CH,CH==C(CHs;). CH,CH,CH=C(CH,).
IV, Il = CH;y IX, Il = CH;
ViR=H X,R=H

Chemistry.—The subject compounds could be viewed,
basically, as condensation products of 4-demethyl-
griseofulvint (V) and of the corresponding cournaran-3-
one (X) with anisyl aleohol, N, N-diethyl-m-toluamide,
and citronellol.

Compounds I, II, and III were actually obtained
by treating V with aunisyl bromide® (XI), 3-(N,N-
diethylearbamoyl)benzyl bromide (XII), and citro-

(1} This investigation was snpported by Researcli Contract No. DA-4Y-
193-MD-2636 from the U. 5. Army Medical Researcli and Development
C'ommand, Washington, D. C.

(2) T.J. Ratl, Jr., and H. Blank, 4. M. 4. dreh. Dermatol., 81, 662 (1960).

{3) W. V. King (Compiter), *'Clhiemicals Evaluated as Insecticides and
Repelinnts at Orlando, Fla.," Argicnlture Handbook No. 69, Entomology
Researchi Brancl, Agricultural Research Service, U. 8. Department of Agri-
cnltnre, Washington, D. C., 1954: (a) 1 52; (L) p 327; (¢) p 120.

(47 V. Arkley, J. Attenburrow. G. I. Gregory, and T, Walker, .J. Chesn.
Sne., 1260 (1962).

(hr W. Q. Beard, Jr.. and C. R. Haunser, J. Urg. Chem,, 26, 334 11960).
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uellyl bromide® (XIII) in acetone and/or dimethyl-
foriamide, in the presence of potasstum carbonate.

7-Chloro-4-hydroxy-6-methoxycoumarau-3-oue  (N).
a hitherto unreported moiety, was obtained by the
selective  demethylation  of  7-chloro-4,6-dimetlioxy-
coumaran-3-one (IX) using a modification of the ywo-
cedure employed i the demethylation of griseofulvin
by Arkley, et al.?

The structure of the hydroxycoumaranone (X) wi-
extablished by chemical and spectral evidence.  Oxida-
tive degraduation of X iu anticipation of obtaining the
kunown” 3-chlore-2,6-dihydroxy-4-methoxybenzoic acid
proved unsuccessful.  Our inability to isolate a prod-
uct from this direct oxidation appears to be cousistent
with the observation of Molho®; according to his iu-
terpretation, the corresponding salieylie acid deriva-
tive could not be obtained from a 4-hydroxy-substituted
counmaranone because it is destroyed under the pre-
vailing reaction conditions. Shice our attempts to
oxidize 7-chloro-4.6-dimethoxycoumaran-3-one (I1X) met
with suceess and vielded the expected 3-chlore-2-
hydroxy-4,6-dimethoxybeuzoic acid® (XIV), we were
led to the following approach. Both the hydroxy-
coumaranone (X) wid the known* 7-chloro-4-hyvrroxy-
6,2'-dimethoxy-6/-methylgris-2’-cne-3 4’-dione (V).
upon conversion to the respective ethyl ether derivi-
tives (XV and XVI4 and subsequent oxidation with
potasshun permauganate, vielded the same acid, *-
¢hloro-6-cthoxy-2-hydroxy-4-methoxybenzoic anid (N-
VID), ax confirmed by the melting and nixture melting
points of the acids as well as their superinposable in-
frared spectri, and the elentental aualyses of the ekl
and its anilide derivative (XVIII). Moreover, had
the” hvdroxyeoumaranone been the isomerie 7-chloro-

OH O CH:O O
l ;
m,co” Y o0 H
Cl
X
OH O ocH, OC:Hs
COOH
X
H;CO 0 H;CO OH
Cl CH, Cl
XVII

v
\ Csz(I) O  OCH; /

=0
HiCO 0
Cl CH;

XVI

6-hydroxy-4-methoxycoumaran-3-oue, oxidative degra-
dation of its ethyl ether derivative would have afforded
the known 3-chloro-4-ethoxy-2-hydroxy-6-methoxyben-
zoic acid, ' mp 179-181° dec.

(6) R, Lukes, A. Zobacova, and J. Plesek, Cront. Chewm. Arta, 29, 2Q1
(1957); Chem. Abstr., 83, 17898e¢ (1959).

(7) 1. F, Grove, P. W. Jeffs, and DD, W. Rustidge, J. Chem. Sos., 135
(1956).

(8) D. Malho, Bull. Ser. Chim. Fmoce, 39 (1936): Chem. Alaty.. 80,
14726/ (1956).

(9) J. F. Grove, D, Ismay, J. MacMillan. 1. . (", Mullwolland, amwl N, AL
T. Rogers, J. Chem. Soc.. 3958 (1952).

(10) L. A, Duncanson, J. F. Crove, J. Maclillan, amd 1. P CO NDilo)-
laud, dod., 3555 (1957).
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TaBLE 1

ULTRAVIOLET ABSORPTION CHARACTERISTICS OF 7-CHLORO-4-HYDROXY-6-METHOXYCOUMARAN-3-ONE (X))
AND SELECTED REFERENCE COMPOUNDS

Ref compd®
R 0
H K-band
H In 959 EtOH In 95% EtOH with 2% HCI In aqueous 0.1 ¥ NaOH
R, 0 Found® Ref? Found® Ref* Found®
R Amax, Amax. Amax. Amax. Amax.
3 log ¢ mgy log € mu log ¢ mu log € mu log € mu
XIX, R, = OH; R, = OCH;; Ry = H 4.33 283 4.31 280 4.31 284 4.35 285 4.25 284
XX, Ry = OCH;; R, =O0H; Ry, =H 4.35 284 4.53 318

¢ Summarized from a paper by Duncanson, et al.l® ? For 7-chloro-4-hydroxy-6-methoxycoumaran-3-one (X).

We obtained additional confirmation for the strue-
ture of X by determining its ultraviolet absorption
characteristics (see Table I). It can be seen that the
spectral characteristics of X are in excellent agreement
with those reported by Duncanson'® for the similarly
substituted 4-hydroxy-6-methoxycoumaran-3-one (X-
IX), and are consistent with the observations of Cram
and Cranz!! on the spectra of o- and p-hydroxyaceto-
phenones in ionizing and nonionizing media. Com-
pound X must be a 4-hydroxycoumaran-3-one since
its I<-band, like that of Duncanson’s 4-hydroxy de-
rivative, has maxima of similar intensity and wave-
length in both ionizing as well as nonionizing media;
those of Duncanson’s 6-hydroxycoumaran-3-one oceur
at considerably longer wavelengths and with signifi-
cautly greater intensity in ionizing media.!®

Compounds VI, VIT, and VIII were prepared by the
interaction of X with XI, XII, and XIII in dimethyl-
formamide in the presence of potassium carbonate.

Evaluation of Repellency.—The compounds synthe-
sized have been subjected to screening for mosquito
repellency by Dr. C. N. Smith and Mr. H. K. Gouck of
the Entomology Research Division, U, S. Department
of Agriculture at Gainesville, Fla., by their standardized
test.!? Preliminary tests have shown that the six
compounds evaluated possessed no repellent activity
against Aedes aegypti mosquitoes.

Experimental Section!3.!4

3-(N,N-Diethylcarbamoy!)benzy! Bromide (XII).—To an ice-
cold solution of 61.4 g (0.221 mole) of 3-bromomethylbenzoy!
bromide!® (XXI) in 200 ml of anhydrous benzene, a solution of
diethylamine (32.3 g, 0.442 mole) in 150 m! of anhydrous benzene
was added dropwise. After the reaction mixture was stirred at
room temperature for 3 hr, the precipitated diethylamine hydro-
bromide was removed by filtration and washed with anhydrous
benzene. The filtrate and washing were combined and the sol-
vent was removed under reduced pressure. The residual oily
liquid (57.0 g, 95.5%) was used without further purification after

(11) D.J. Cram and F, W. Cranz, J. Am. Chem. Soc., 72, 595 (1950).

(12) Communication from the Entomology Research Division, U. 8. De-
partment of Agriculture, Beltsville, Md., (Gainesville, Fla.); ¢/, C. N.
Smith, I. H. Gilbert, H. K. Gouck, M. C. Bowman, F. Acree, Jr., and C. H,
Schmidt, ''Factors Affecting the Protection Period of Mosquito Repellents,"'
Technical Bulletin No. 1285, Entomology Research Division, Agricultural
Research Service, U. 8. Department of Agriculture, Washington, D. C., 1963.

(13) The authors acknowledge the technical assistance of Miss Linda F.
Lorenzen and Miss Patricia J. Ward.

(14) Melting points were determined with a Swissco melting point ap-
paratus containing silicone fluid and are corrected. Boiling points are un-
corrected. TUltraviolet spectra and infrared spectra were obtained, respec-
tively, with the Perkin-Elmer Model 202 and 137B spectrophotometers. A
Rudolph Model 62 polarimeter was employed to determine optical rotations.
Analyses were performed by Drs. G. Weiler and F. B. Strauss, Oxford,
England.

(15) W. Davies and W. H. Perkin, Jr., J. Chem. Soc., 131, 2202 (1922),

drying at 100° (0.5 mm) for 3 hr, since it decomposed during all
attempts to purify it by vacuum distillation.
8-Bromo-2,6-dimethyloctene-2 (citronellyl bromide) (XIII)
was prepared according to the procedure reported for the synthe-
sis of 5-bromo-2-pentene by Goering and co-workers.’® Phos-
phorus tribromide (24.5 g, 0.090 mole) was added slowly to a cold
solution of citronellol (31.2 g, 0.200 mole) ([«]?®p +1.2081°
(neat, I. = 1 dm), d? 0.8537) and pyridine (6.32 g, 0.090 mole).
maintaining the reaction temperature below —20°; the reaction
mixture was stirred for 0.5 hr subsequently. The crude product
(38.3 g) obtained by a preliminary distillation under reduced
pressure was dissolved in ether and washed successively with
ice water, 5% NaHCQ; and saturated NaCl solution. After
drying (Na,80,), the ether was removed by distillation, and
fractionation through a 22.5-em Vigreux column yielded a color-
less liquid (31.8 g, 72.69%), bp 104-108° (5-6 mm), n%*p 1.4764,
[a]?®Dp —2.0182° (neat, I. = 1 dm), d?¢ 1.0946; lit.5 bp 111° (12
mm), n?p 1.4756, [a]®Dp —6.93°, 2 1.1105.
7-Chloro-4-hydroxy-6,2'-dimethoxy-6'-methylgris-2‘-ene-3,4'-
dione (V) was synthesized by the method of Arkley and
co-workers.* The analytical sample, obtained as the monohy-
drate by recrystallization from aqueous acetic acid and aqueous
methanol, melted at 113.8-115.0° (fusion) in accordance with the
observation of Boothroyd, et al.!” While Arkley and co-workers*
reported the melting point as 140-143°, their value for the specific
rotation was in agreement with our findings, [«]%®p +322.4°
(¢ 1.230, acetone).
Anal. Caled for CisH;ClOs-H,O: C, 53.87;
9.94. Found: C, 53.78; H, 4.78; Cl, 10.15.
Prior to use as a reactant in the synthesis of I, I1, 111, and XV,
this material was dried at 100° (2 mm) for 3 hr.
7-Chloro-4-hydroxy-6-methoxycoumaran-3-one (X).—To a
refluxing mixture of 27.8 g (0.110 mole) of iodine in 80 ml of
anhydrous ether and 100 m!l of anhydrous benzene, 5.6 g (0.230
g-atom) of magnesium turnings was added gradually. The
reaction mixture was refluxed for 4 hr and was allowed to stand
overnight at room temperature. The clear solution obtained by
decantation from this reaction mixture was added slowly to 27.8
g (0.122 mole) of 7-chloro-4,6-dimethoxycoumaran-3-onels.1?
(IX) in 2 L. of refluxing anhydrous benzene. After refluxing for
24 hr, the solvent was removed by distillation under reduced
pressure. The residue was treated with 300 m! of 3 N HCI
and the resulting yellow solid was treated with 150 ml of boiling
chloroform. Upon cooling, the resulting solid was filtered off
and suspended in 200 ml of boiling dioxane; to this mixture
300 ml of 3 ¥ HCl, and subsequently, 200 m! of water were
added. The yellow solid so obtained erystallized in the form of
yellow needles (12.2 g, 46.69) from 88%; dioxane-water; re-
crystallized from 859, dioxane-water, it melted at 241.5-242.7°
dec: AESH 210 mu (e 20,200), 235 (18,200), 283 (21,600), 325
(4200): ADSH™2% B 210 mu (e 20,000), 236 (17,800), 284 (20,200),
325 (4200); A%i¥NC" 919 mu (e 17,600). 240 (17,000), 284
(17,600), 355 (6200); A5e " 5.90 u (C==0).

H, 4.80; Cl,

(16) H. L. Goering, 8. J. Cristol, and K. Dittmer, J. 4m. Chem. Soc., 70,
3314 (1948).

(17) B. Boothroyd, E. J. Napier, and G. A. Somerfield, Biockem. J., 80,
34 (1961).

(18) G. Stork and M. Tomasz, J. Am. Chem. Soc., 86, 471 (1964).

(19) J. MacMiltan, T. P. C. Mulholland, A, W. Dawkins, and G. Ward,
J. Chem. Soc., 429 (1954).
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Anal. Caled for CH;ClO,: €, 50.37; H, 3.20; Cl, 16.42;
OCH;, 16.02. Found: ¢, 50.32; H, 3.36; Cl, 16.30; OCH,,
13.92.

3-Chloroe-2-hydroxy-4.6-dimethoxybenzoic Acid (XIV).—Tu
solution of 2 g (8.75 mmoles) of 7-chloro-4,6-dimethoxycounaran-
3-one (IX) in 700 ml of anhydrous acetone, 8 g of powdered
KMuO, was added.  The mixture was stirred at room tempera-
ture for 24 hr, and the resulting brown solid obtained hy filtration
wis washed with acetone, dried ac 120° for 15 min, and ground
with 40 ml of 10€¢ NH.OH salution. The filirate nnd washing
were coltbined .11111 added ta 100 g of crushed ice, and this mixture
wis carefully acidified with concentrated HaSO;  The gelatinons-
tyvpe precipitate was filtered off, dried, and recrystallized fron
ethylacetace.  The resulling tan needles (0,51 g) melced ac 2020
22507 decin accordance with the Hrerature,?

7-Chloro-4-ethoxy-6-methoxycoumaran-3-one {XVj~-"To a
mixlure of 30 g of anhyvdrous KoCOy and 4.29 g (0.02D mole) or

-chloro-4-hydroxy-6-methoxyeoumaran-3-one (X) in 1"( ml of
llmdh\ Horm: aniide, 1 solution nf ethyl 1)1‘111111( e (3.27 g, 0.031
mole) i1 40 ml of dimethyfermamide was added. The renction
niixture was sluwly heated to 65° and maintained at this tempera-
ture for 5 hr. It was chen added ) SO0 ml of ice water, and
the resulting red precipitute was washed with water. Recrystal-
Hzadon fran aqueons ethanal gave orange-red needles (3.1 g,
63.9¢, 5 after recrvstullization from 957, ethanol, « 11191111 v
proint of 180.7- 182.2° dec was obitained: A" 210 mp e 18,92
234 (18,8000 28G 7 19,6565, 522 130065 A AR8 4 (Ca=00,

Al Caled T CuHLClO O, 54450 H, 457 CL 1461
Found: ¢, 54.58; I, 138 11470

7- (hloro 4- ethoxy 6.2’-dimethoxy-6’-methylgris-2’-ene-3,4"-
dione (XVI) was prepuared from 10.16 g (0.030 mole) of 7-chloro-
4-hydroxy-6,2’-dimethoxy-6 “methylgris-2‘-ene-3,4-dione (V) ac-

cording to the procedure used in the svithesis of XV, The white
solid produet (1001 g, 917777 vrvs \1111/@(1 from henzene-ether
in white needles: mp 213.0-215.5 o ¥y —f-» 26° i 1,525,

aeetoned: ADDT 218 mp fe 23,1000, Ei5 (2 201 125,634 )
[8

AN G Gl ARG (Ca=)y, 6,02 u ’(_(')(‘ =Ch: Yt mp
21121050, Tadn +424°

3-Chloro-6-ethoxy-2-hydroxy-4-methoxybenzoic Acid (XVII}.
A. From the Oxidation of 7-Chloro-4-ethoxy-6-methoxycou-
maran-3-one (XV5L—Crmpound NV 2.0 g, 8.24 mmoles) was
axidized by the proveldure described for oxidation of TN, The
product (W47 g, recr '51 lized from ethyl acetate, melted ac
HO.0-2117° ders N H1H O 357 dhanded OH YL 592 u
(),

Anal, Caled for Cpl{CLO, O, 48700 11, 45D
"ol , 48.62 o I, 4.53; CL 14,20,

B. From the Ox1dat10n of 7-Chloro-4-ethoxy-6.2’-dimethoxy-
6’-methylgris-2’-ene-3,4’-dione (XVI)--A zclution of 80 g
(0.024 mole) of XVI in 1.8 L. of aunhydrous acetone was treated
with 32 g of powdered KMnO; by the procedure described for the
oxidadon of XV, The acid obtained from this reaction melted at
ID4.7-206.7° dec after recrystallization from ethyl acetate:
mixture meliing puint with the acid obtained in pare A abgve was
207.7-200,0° dee. The infrared =pectrum (in KBr) was super-
impaosuble on that of the acid obtained hopart A,

3-Chloro-6-ethoxy-2-hydroxy-4-methoxybenzanilide (XVIII)
was prepared in the customary manner from 0.40 g of 3-chloro-6-
ethoxy-2-hydroxy-4-niethoxybenzoic acid (XVII) and 1 ml of
aniline.  Recrystaltlization from benzene yielded 0.092 g of silky
white needles, mp 210.0-210.5°, AL 5,00 P NH, (H} wnd 6.08
PN )

Anal. Caled for CillCINO,: €L 539.75; H, 5.010 CL 1L,
N, 435 Found: C,30.6%: H, 5.50; Cl,11.08; N, 4,53

7-Chloro-6,2’-dimethoxy-4-( p-methoxybenzyloxy)-6’-methyl-
gris-2’-ene-3,4’-dione (I).——A benzene solution of {reshly
prepared and vacuum dried (at 253°) crude p-methoxybenzyl
bromide (XI, prepared from 3.45 g (0.025 mole) of anisyl aleohol)
was added slowly o o stirred mi\ture of 6.77 g (0.020 mole) of
anhvdrous  7-chlor-4-hydroxy-t1,2’-dimethoxy-6 ~methylgriz-2’-
cne-S 4 “dione 1V 25 ¢ oof 11111_\ drous K.CO;, and 200 ml of
aubydrous neeftone,  After the renction mixture was refluxed for
16 hr, the solid separated by filtration was washed with two 40-
ml portime of boiling acecome and the filtrace and washings were
combined and concentrated to «dryness, The resulting solid
product (8.3 g, Y2.577) was recrystallized from dioxane-ahsolute
ethanel; it melted at 701 6-202.2° dec; 1"'1) +246.32° i¢
1.224, dioxane): AR 9531 mu (e 36,712 ) 202 (22,0271, 345

(64 ':x”“““'\%(,,zv»(n(mw(w ==(Y),

(SN E A

Nk

Apal, Caled for CaHyuClO:

Found: €, 62.69; H, 4.83: Cl, 8.02,
7-Chloro-4-[3-(N,N-diethylcarbamoyl )benzyloxy;-6,2’-di-

methoxy-6’-methylgris-2’-ene-3,4’-dione (II) was prepaved from
Vo589 g, 0,016 mole s and XIT (3.0 g, 0.011 molet by the pro-
cedure described Do the synthesis of 1. The erude prodnet
g SO, recrvstallized from Lenzeve, gave white orystal-
hie plates: mp 191.0-192.0°: ¢ —21541° (¢ 1012 ace-
tone). ADT 014 G041 0 ), D02 20D
AR0IR08T AN A K37 Cam) ] 6,02 1 COKC 5.

Anal. Caled o CdL,CINOs: CLogn6is 11, 870 CL oy
N, LGa. Mound: Co63.61; H) 53-8 CLusl; .\'.2.-"»].

7-Chloro-6,2’- d1meth0xy-4 (3,7- d]methﬂ-ﬁ -octenyl-1-0xy }=6"=
methylgris-2’-ene-3,4’-dione  (III) wasx prepared fron v
PN g 0020 mole s and NIIT 046 ¢, 10,0271 mole) Iy the procedun
deserihed for alie syuthesix of T exeept that dimethylormanidde
was emploved ws the <olv um wid 1he reaction tempernture wis
Leld a1 23% fir 1 b wnd 70° for 4 b, The erude product e
g, S0 ervelidhized from SuC; 1111‘111.111(11 e the furm oi white
ervstalline places: mp 1360.5-157.0% (o™ -+252.437 (0 0SS,
acetone s MO 2N g ce 2432710 255 (25,185, 201
B2 A0 DHAN2 (U0, 6,02 10 COC=00,

Anal. ('111 A4 oh CullpClos C0ea 4y 1L 0o O T
Fomul: CGa.42:0 11591 CL 760,

7-(7hlor0 6- methoxy -4 (p-methoxybem)loxy jcoumaran-3-one
{VI) was prepared from X (2,15 g, 0.010 mole) and XTI (2.61 ,
0,013 moles by che procedure deseribed for the synrhesis of Ill

(RN SN § IS R G

! .’.’.\1.15 N

The slid produceis ] g 0269, 1 was rearyvstallized from dioxane
gi\'im; the amalyGeal sonple: mp 1s26-185.2° deer N 242
Fiaxioe

mu fe 20,4461, 28NS (17, 4(?5; SR
DA TON), 25550 180140, 517 (a8
Anal, Caled Tor CHGCLO;: ) 11(1”(1 1,
Found: €, 60,04 11, 4.76; CL 1055,
7-Chloro-4-[3-(N,N-diethylcarbamoy! )benzyloxy|-6-methoxy-
coumaran-3-one ! VII} w:s prepared from X (415 g, 0,010 mole)
and NITT/2.9% @, 0011 nnles by (he procedure deserild for the
sviothesi= ot HID The praduct $2.9 g, 71.5¢0 ) was recerystallized
front ethylacvime giving ere A= mluu o microery=talline needles:
myr 141.0-145.07 (des: S i e 57,1577,
ISG OO0, 3 TONG s NI T OST (Ce=0 0, GUIS w INC=0 s,
nad. Caled Tor CulleCINOL: 1:_,41 11, 549 CL NTs:
N Found: Cooa9r I o46: CL g N d.50.
7-Chloro-6-methoxy-4-(3,7-dimethyl-6-octenyl-1-oxy jcouma-
ran-3-one {VIII} was prepared fromy N (2.15 g, 1.01D mcle!
and XITH 265 e, 0.012 ninle) by the procedinre deseribed for die
synthesis of 111, The plmlml CL e, OG0 was rerrvataltlized
fromn medumol, vielding the analytieal sample: mp 73.2-76.0%:
M 00 g e 2O6EL 255 P 1S40 L 2N IS 1T U 404
AR S NS e Gt )
Al Calel for 4,
onud: CU6467 HL 70500

16 111/.4 [

(I TR RN IIR

LClog: € o467 1L .14 L 100,
'L To.0a,
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Peccivvd Seplember 15, 1965
Phenethylbiguanide hydrochlortde (1) is a clinteally
effective drug for the control of selected cases of di-
abetes.?  We have sought to develop for hypoglyveemic

17 ). Poweranze, 1. Fivd. aold G710 Abeacoff. Feov. Soe. Fagel. Hial,
Ard., 95, 193 11957;.



