154 G. W. Mogrscu, D. I'. Mogrrow, axp W, A.

and 100 ml of water was added. Au oll separated which was
extracted into ether. Removal of the ether followed by distitla-
tion gave 23.9 g (8077 yield) of 2-chloro-3-cyano-4-triflnoro-
methyl-6-methylpvridine, bp 85° (0.05 mm?.
Anal. Caled for CyHCIF;Ny: C, 43.55:
Found: €, 43.19; H, 2.12; N, 12.24,
Dehalogenation by the same procedure nused for the preparation
of 3-cyvano-6-methylpyridine gave 3-cyano-4-trifinoromethvl-6-
methylpyridine in 5297 yield, bp 50-52° (0.02 mm).
Anal. Caled for Gl FyNa: €, 5161 H, 2.70:
Found: ) 51.54: M, 2.75; N, 15.06.
3-Cyano-4-methoxymethyl-6-methylpyridine.——Dehalogena-
tion of 2-chloro-3-cyano-4-methoxymethyl-6-methylpyridive
by the =ante procedure nsed for the preparation of 3-cyvano-G-
methyvlpyridine gave the prodaet in 667 vield, bp 150-155°
0.06-0.08 mm), mp 44-45°.
Anal. Caled for CaHpNO: C) 66.65:
Fouud: C, 66.29: H, 6.14; N, 17.30.
3-(5-Tetrazolyl)pyridine N-Oxide.— A solution containing 14.7
z (0.1 mole) of 5-(3-pyridyl)tetrazole, 75 ml of acetie acid, und
225 wl of 309 HyO» was maintained at 90° for 24 hr, On
cooling and triturating with ether there was obtained 11.1 g of
crinde produet, mp 235° dee.  Recrvstallization from water gave
6.0 g (37% vield) of purified product, mp 248° dec.
5-(3-Pyridylmethyl)tetrazole Hydrochloride.—A mixture of
20 g of acetie acid, 26 g (0.22 mole) of 3-pyridylacetonitrile,®®
HI0 mb of n-butyl wdeohol, and 22 g (0,33 mole) of NaN; was
heated to reflux for 4 days. The mixture was cooled and an
wdditional 5 g of NaNy and 10 g of wecetic acid was added and
heating nnder reflux wax continned for 2 additianal days.  After
couling, 300 ml of water was added and the n-hntyl aleohol was
removed in racio,  Purification was achieved by way of the
copper tetrazole derivative. Addition of a =olution of 219 g
of copper acetate in 200 ml of water precipitated the copper salt.
After washing with water, the salt was suspeuded iu 400 ml of
water aud He8 was bubbled in until the precipitation of CnS was
complete. The clear agueous filtrate, after removing the Cn&,
was concentrated to dryness in vacno.  There was obtained 15.8
g of ernde 5-G3-pyridylmethyl)tetrazole.  Addition of a sohition
of ethyl ucetate saturated with dry TICH to an ethanol solution
of this produet gave the salt, 17.5 g (407 vieldl, mp 188-1D0°
dec.  An analytical sammple was prepared by a recrystulizatiou
from melhanol-ether, mp 102-103° dec.
Anal. Caled for C;HsCING: C, 42040 H, 4.08; N, 3544
CL 1794 Found: C, 42.54; H, 4.19: N, 35.42: ClL 17.96.
1-Methy!-5-(3-pyridyl)tetrazole.--A mixture of 6.8 g (0.05
moelet of N-methyhilcotinamide® and 10.4 g (.05 mole) of PCl,
in 125 ml of beuzeue was stirred at 25° for 6.5 hr.  After this
tune, 30 ml of a solntion of 4 N hydrazoie acid in benzeune was
added and stirring at 23° was continned for an additional 12 hr.
After decanting the beuzene from the insoluble guni that had
formed, 50 mb of a dilute agneons NaOll solndian was ndded,
aud the produet was extracted (CH.CLi Removal of the
methyvlene chloride /in vacio gave 6.1 g of crude produet, mp G6-
720 Recrvstallizations from CHuCleether and from tolnene

H, 1.82: N, 12.64,

N, 1504,

H. 6220 N, 17.27,

+4: R. . Mariella and E. D. Belcber, J. Am. Chem. Sor., T4, 14048 (18521
13+ AVlrich Chemical Co., Inc.., Milwaukee, Wis.
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gave 2.0 g (36 vield) of pvified prodact, mp T8-80°. The
analytical sample was prepared by sublimation, mp 78807,

2-Methyl-5-(3-pyridyl)tetrazole.—A =uspension of 2.1
£0.02 mole) of 5-(3-pyridyDtetrazole and 1.23 ml 10.02 wole; of
CH,T e 40 mb of acetore wis treated with a solation of 2.4 «
06 mole 1 of NaOT i 4 mbof water. The mixtare was stirred
aud hexted under reflux for 3 hr, filtered, dilnted with 20 il oy
water, el extracred with benzene.  The organie kaver was dried
and coneetdtrated 7o orarno. Addition of 25 b ol water 1o ke
residue gave 0.07 g 300 vield) of product, mp 127-130° Tl
analytieal smuple was prepaved by sublimution, mp 127.5 12467,

Pharmacology. Inhibition of FFA Release from Isolated
Adipose Tissue,--The inhibitiore ol norepinephrive-indueesd
relense of fatiy aclds was =tudied with epididymal adipose tissne
takeu from male Spragne-Dawley vats, 1S0-240 g, fed ael 1/,
The tissne was placed in freshly aerated Krebs-Ringer bica-
botate buffer, pH 7.4, aid mineed with seissors to jdeces
weighing approximately HUmg.  Fach experimental flask con-
talied 3 ml of freshly acrated (0500 O.-57 COL INrebs-Riuger
biearbonate butfer and 200 £ 3 mg (mean = standarvd deviatio:
of adipose tixzae.  Bovine plasma albnmin, fractione IV 1),
was lwed ax o fatty acid aceeptor e the ineabatione mediane
Adequate norepinephrine (20-30 wg b was added (o the ie-
citbaction mixture to elicit @ 3007 o maximom fatty aeid relesse.
The componnds nnder text were added st appropriaie coceen-
trations. The experimental flasks were stoppered, aerated wik
057 Q=38 COy for 1O i aad ineabated at 37° {or 3 bhr o
bubuolf metabolic shaker.  After treubation, aliqaots were
reroved for futty acid wadyvsis by the metbod of Dole.® Fhe
elfects of the ichibitors were expressed in terms ol the malar
coacercration reguived (o prodace S0 inhibition (IC,

Effect on Fasting Plasma FFA.~- A intraveuous doze of Hing:
kg of test componud was adnminiztered to twe or mare pornal,
fasted dogs.  Blood sanples were withdrawne for coatvads el
at 0.5, 1 hr, and hoarly throagh S hee Plasma FFA levels were
messtired by (hie method of Phde® and wre expressed = miero-
equivalenrs off FFA per Hiter of plisimie A depressicac of phisna
FFA with an tntensiny greater thar 6040 1s elassified s comaxined
redietion {4+ 1, a 30-600, depression is elassified ax i less than
maximal reduction « -+ 5o those compoannds which prodnee less
thay a 304, fall of plasiee FIEA or ave inactive arve groaped wo-
',Eé'lh(%l" b
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The Antifertility Activity of Isoflavones Related to Genistein

G. W. Mogrsch, D. F. Morrow, axp W, A, NBUKLIs

Puarke, Davis and Company, Research Laboratocies, Ann Arbor. Michigun

Recelved September 14, 1966

A group of 35 isoflavones has been synthesized by known procedures.

They were 1ested Tor autifertility

effects in a mouse litter prevention assay and as hypocholesteremic agents in uormal rats.

Although estrogens alone are effective antifertility
agents,! they are employed either in combination with a
progestin or sequentially, 7.e., followed by a progestin.
The chronic administration of small doses of estrogen

1; N, 5. Watnick, J. Gibson, M. Vinegra, and 3. Tolksdorf, Proe, Soe
Lrud. Biol. Aed., 116, 343 (1964),

delays bleeding until 7-10 dayvs following cessation of
therapy. while chronie administration of larger dosex of
estrogen leads to irregnlar bleeding or spotting due to
endometrial hyperplasia.® Tt has recently hecen re-

20 HL WL Reedel aned BN Kinel, v Foduerinol. Supgi.. 103 1066,
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TasLE 1

DEOXYBENZOINS

HO OH

cocm—@—rv

R
Amax.? -~ Activity: ~
Compil R It Mp, °C# my € A¢ Bé Ref
I I 1L 114-115 316 8, 600 - /10 0/25 ¢
280 14,400
232 9,100
11 13 OCII, 161.5-162.5 317 9, 000 —/10 0/25 f
278 15,700
217 23, 500
213 23,800
1381 1 NO» 295-297 280 23,000 —/10 0/25 Y
v H Cl 159.5-160 290 20, 800 — /10 0/50 h
225 16,600
A% on H 164-165 — /10 0/25 3
VI OH OoH 269-270 287 21,300 —/10 0/25 z
225 22,800
VII (0238 OCH; 198-199 288 19,900 — /10 0/25 )
225 23,000
VIl OH NO, 249-250 291 28,900 — /10 0/50 7
IX OIL Cl 224-225 290 21,200 — /10 0/25 h
223 23,000
220 22,700
X OH I 199-200 290 19, 600 — /10 0/25
225 15,300
X1 H F 149-150 317 8,600 — /10 0/25
279 14,300
232 8,600
X1 CH, OCH; 109-110 277 8,300 —/10 0/25
223 20,400
— Caled, $§p—m—as"H ——— ——— Found, Yp———-r—
Compd Crystin solvent Formula H X C H xX
X Aq methanol CuH1,FO, 64.12 4.23 7.24 64.07 4.38 7.01
X1 Ether-hexane CH,,FO; 68.29 4.51 7.71 68.25 4.67 7.41
X11 Chloroform Ci6H1604 70.57 5.92 70.66 6.07

# Capillary tube, uncorrected. * In methanol.
lowering of serum cholesterol /dose (in milligrams per kilogram).
J. Chem. Soc., 2961 (1950).
¢ k. Chapman and H. Stephen, ¢bid., 404 (1923).

¢ Result in litter prevention in mice/dose (in milligrams per kilogram).
¢ G. G. Badcock, G. W. R. Cavill, A. Robertson, aud W. B. Whalley,
7 W. Baker and F. M. Eastwood, tbid., 2897 (1929). ¢ P. C. Joshi and K. Venkataraman, ibid., 513 (1934).
¢ W. Baker and R. Robinson, bid., 2713 (1926).

d Perceint

i M. Yamashita, Sci. Zept. Tokohu

Imp. Univ., First Ser., 18, 615 (1929); Chem. Abstr., 24, 2443 (1930).

ported that ethinyl estradiol, a potent estrogen, is an
effective posteoital agent, preventing normal blasto-
cyst formation in rabbits by oral dosage 1-3 days fol-
lowing insemination.?

Such considerations have emphasized the examina-
tion of estrogen structures which might differentiate in
some degree between gonadotrophin inhibition and
endometrial hyperplasia, and which might also diminish
some of the other biological properties of the known
estrogens.

Warburtont has recounted the story of the 1941 out-
break of infertility in sheep in Western Australia.
The responsible agent has since been identified as the
predominant pasture, a subterranean clover containing
large amounts of the isoflavones, genistein (I) and
formononetin (II), in its leaves. Bradbury and White,’
who isolated the isoflavones from fresh clover, found
them to be very weakly estrogenic and suggested that

(3) M. C. Chang and M. J. K. Harper. Endocrinology. 78, 860 (1966).
(4) W. K. Warburton, Quari. Rev. (London), 8, 83 (1954).
(53) R. 3. Bradbury and D. J, White, J. Chem. Soc., 3447 (1951).

OH

the isoflavones might be “proestrogens” to the much
more potent isoflav-3-enes. This proposal has since
been tested by Batterham, et al.,® in sheep rumen liquor
incubations of biochanin A and of formononetin. No
evidence of conversion to the isoflav-3-ene was found.
It thus appeared possible that the antifertility effect
of the isoflavones might be a property of the isoflavone
structure, rather than dependent upon the low order of
estrogenicity .’

9((io) T. J. Batterham, N. K. Hart, J. A. Lamberton, Nature, 206, 509

5).

« (g))Recent]y. and since this work was completed, Y. I'olman and G. S.
Pope [J. Endocrinol., 84, 215 (1966) ] have reported that the weak estrogens,
such as coumestrol and genistein, exhibit an antiestrogenic effect against the

poteht estrogens, estrone, estradiol, and diethylstilbestrol, in terms of uter-
ine and vaginal growth in immature mice.
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Tasls 11

ZoCAUEBRTUO X Y IROFLAVON [~

HO

Ceopd i Iy Mp, "
Ib 11 I 213215
ITh It OCTly 21352145
ITIH H N, 203215
IVb 1 'l 2hE 212

Vb OFL 1 2555 25400
Vb Ol OCH bab 1915
VILIb O11 Ny FO1- 1492
IXb Ol 'l 105107

Xb O11 o 204 200
XIb 1 I 200-211

Cranped Cryatie solveo Foeniadie (o
Ivh [2thanol ChrgH 1 CL10OY, 627
IXb Abs ethanol ChsH :ClOg S
Xh Abs ethanol CsHEOf (2.
XIb lithanol CsHFO,

v See corresponding foolnote e Table v See vef 14,

A group of 1soflavones was prepared by generally
well-known procedures and tested i a litter-prevei-
tion assay in mice! The compounds were adminis-
tered orally daily and were considered active ouly if no
preguancies ensued following mating.  The test results
arc presented in the tables (A) as + or —/dose. A
test for the lowering of serum cholesterol® by oral dosage
in normal male rats was also employed. The test re-
sults are expressed (B) as 9, lowering/dose.  Only low
orders of activity were found for any of the compounds.

The ultraviolet spectra of #rans-stilbenes show a
hypsochromic shift and decreased absorption for the
long-wavelength band accompanying substitution at the
a,a’ positions, and this has been suggested as relating
to estrogenic activity and to a twisting of the two aryl
systems from the coplanar resonating structure.'®
A similar effect has been noted for 4-substituted isa-
flavenes,'? and Lawson'® has found high estragenicity
for 2,4-dialkyl-substituted isoflavenes.

(8) H. A. DeWald, 0. D. Bird, G. Rodney, . 1. Kaump. and M. [..
Black, Nature, 211, 538 (1966).

(9 G. Rodney, M. l.. Black, el O. 11 :inl, Biwhewn. Phurmacol., 14,
445 (1965].

e W L Laarlawss, B, 1, 1,
Chiu., 79, 1 {1060,

(11 R. I Jeday, D Py Page, vad GO A DaVall, J.o el Clhew, T, 510
11U64).

C52) R Bradbary and 12 EC While, J. Chenr, Soen, 871 11D

30 WL Lawson, 1bid., 4448 (1054).

Nivard, aod 1L Huvepga, Kee, Toue

\v()l‘ “)
COLCLH
K

-\m;.\;" EAYHEANIEN

M < \* 1t it
BIREN 11,00 SHL 125 ,
kST 24

31l 101, K10 ESall (/i .
240 24, 800

SOS 14 000 1 (20 .
274 1=, o0

20 1N, 31

S Hi, N S .20

254 20, 100

312 {3, M s 125 ,
DHN Fa, 7o

BN N, 200 A 1,25 .
267 24,200

25740 2, 40 /i (125

AN 720 — /1 (120

270 22, 000 )

aShs Fi, Sont i la 125

208 H, an

S0 Nt {1 1,25

20N {33, 200

Caled, vy Toad,

(! N e i AN
3N ty 2u 62,64 405 H1.52
363 NG G0, 04 B b2
4 1 3.92 062 (il B Hoau
AL SOT0 SRR {0 oo

While Bradbury and White™ have shown that 2-allkovl
substitution rednces estragenic activity of the iso-
flavones, it was fonnd here that no significant shift
the ultraviolet abzorption could be assigned to alkyl
subxtitution in position 2. In the absence of the -
hydroxyl (compare TIe and XIV), the band shifts were
<light with little diminution in absorption.  Tatrodne-
tion of a hydroxyl group at position 5 produced a=igiit-
lcant loss in absorption for the longer wavelength band,
but this would more probably be an effect an the can-
tribution of the 24-dihvdroxyacetophenone system
rather than an effect on the coplanarity of the 3-aryl
systenr.  Thus, sterie inhibition of resonance by 2-alkyl
substitution in the isoflavones ix nat readily wdentifiable
in the ultraviolet spectra.

Experimental Section

Preparation of Benzyl Keiones.--The gencrad procedure ol
treating the substitnted resorcinol with an appropriately sub-
stituted phenylacetonitrile in ether in the presence of ZuCly and
anhydrous HCI was used (see Table I for references).

2-Carbethoxyisoflavones.- “The procednre of Baker, of «/. ¢
was emiploved.

Preparation of lsofiavenes, --The Z-carbethoxyisofluvoues
were hvdrolvzed oud decarbosvhiied as previously desxeribed s
The 2-carbaxyizoflavoues were aot parified bal were deciorboxy-
Euted diveetty.

) WL Uaker, 1 Claehdeceoy, 1w Tholorue, woal W 1 axDs, g,
1852 {19541,
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TaBLE 111
IsoFLAVONES
HO @ o._R"”
|
LT QL
Moax.”? — Activity
Compd R R’ 13144 Mp, °C# myu € Ac B4 Ref
Ie H &4 H 213-215 300 11, 400 —/10 0/25 e
243 26,400
Ilc H OCH; H 257-258 301 11,100 — /10 0/25 €
249 28, 500
I11c¢ 5 NO; H 292-293 297 23,200 +/10 15/25 €
249 15,000 —/5
220 24, 800
Ive 11 Cl 13 2061.5-202 300 11, 000 — /10 0/25 b
250 29,500
Ve Ol11 11 11 199-200 306 5,300 — /10 12/25 ¢
258 28, $00
Vilc O11 OCII; 1I 211.5-213 327 3,520 —/10 0.25 ¢
261 35,300
VIIIc 011 NO; 11 300-300.5 3197 —/10 e
290 21,400
243 18,700
IXe¢ OH Cl I 236-237 3190 —/10 0.25
261 33,600
X OH F H 224-225 — /10 0.25
XTe¢ H F H 249-250.5 300 11, 000 —/10 0/25
242 26,400
X111 H OCH; CH, 286-287 297 13,000 - /10 12/25 h
248 27,900
241 28, 500
X1V I OCH; CH.CII; 242-243.5 297 13,300 —/10 13/25
248 27,800 15/50
241 28,300
233 27,400
XV o1 OCI, 268-269 310 16,000 — /10 14/25
237 29,000 15 '50
320 5,750 —/10 0/25 3
XVI Ol OH CIIClI, 245-246 288 8,750
257 31,600
320 4,200 —/10 0/25 )
XVII O1I OCII; CIIL,CII; 229-230 290 6,000
257 32,000
293 12, 900 —/10 0/25
XVIII Cli, OCH; CH,CI,; 238-239 250 28,900
242 29,300
Caled, % ————Found, Y%—————
Compd Crystn solvent Formula C H X C H X
IXe Ethyl acetate C1:HoClO;4 62.40 3.14 12.28 62.30 3.01 12.25
Xe Ether Ci:H.FO, 66.17 3.33 6.98 66.14 3.41 6.92
XIe Acetone Ci:HFO, 70.31 3.54 7.41 70.23 3.73 7.16
X1V Methanol C1sH,60;4 72.96 5.44 73.08 5.47
XV Acetone-methanol C21,40,4 76.73 4.68 76.81 4.75
XVIII Ethyl acetate C1H 1504 73.52 5.84 73.38 5.98

«=d See corresponding footnote in Table I. ¢ See ref 14.

(1958). ¢ Inflection. * See ref 12.

Preparation of 7-Dimethylaminoethoxyisoflavones.—The 7-
hydroxyisoflavone (1 mole) in absolute ethanol was treated with
2.2 moles of KOH in water and then with 1.1 moles of dimethyl-
aminoethyl chloride hydrochloride. The reaction mixture was
refluxed and stirred for 1-2 hr, cooled, aud diluted with water.
The precipitate was separated by filtration and washed with
water. Unreacted starting waterial conld be recovered by
acidification of the filtrate.

In other preparations, NaH was used in diglyme solution.
After the reflux period, the reaction mixture was poured into
water to precipitate the product. Data on the novel members

7 L. Farkas, A. Major, L. Pallos, aud J. Varady, Chem. Ber., 91, 2858

of each of these groups of compounds are preseuted in Tables
I-1V (Table IV may be found on the following page).

Acknowledgment,--—-The authors wish to express
their appreciation to Dr. L. M. Long for encourage-
nment in this investigation and to Dis. O. D. Bird and
G. Rodney for the assay results. We thank Dr. J.
M. Vandenbelt and co-workers for the physical data
and Mr. C. E. Childs and staff for the microanalyses.
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IHMALKYLAMINOALKON Y IRGELAVON s

(CH.,NCHCH O

Congrl 1 I n
NINe 11 OCH H
XX 1 OCH, Clly
XX1 1 OCH, el
XXII 1 OCTl, Cell
NXNIIE 1 1 11
XXI1V 1 I 1

XXV 11 Cl H

XXV 011 OC' L, Cull,
NNV 1 OC Culls

Crystn

Conypid solvent Fornicla «
NIX Acetone Cupl Ty NOy 70.78
XX Acetone CnllgNOy T1.37
XXI Ether CaTlNOy 7190
NXT1 L’:lh(‘l (._lhllfzaN(h 7.1
NXIIT Acetone CraH 19N O3 TH.76
NXIV Acetone Gl FNO; GYH. 70
XXV Acetone CoIllsGING, G66.37
NXNVT I ther Sy NO; 68.91
NXVII Iiher T1.:NO, 241

vt Seg corresponding footnote iy Table 1.
No. 20622) and is said to have autilipeniic properties.

Hunson, Isae, Lix, ano Prerree Vol 10
I\
R
™
R 0 \)\R/
Aeovin

My, ¢ T f \' 1

LR T 2 L1, H0n - SH1 (/25
254 IN.ND
240 200

125 127 204 b 00 i/ 005
248 20,200 5
242 2%, 000

LY e 24 1E, D00 A=/ 125
24N 20, 300
e 26 N

196 FHN SN H5, H) S (125
236 30, e

152 164 5 2a7 12,000 0 (1725
RXEN 2500

i 167 20N L1, 200 1l (o250
AN 2700

(6 Hid =111

a5-a7 Hh O, At 1205
DRSS
295 ENRAN

THL 11D 2N 13, 001 S 125
277 13, oo
251 S0, 500
245 50, 50U

Caded, © oo, *
1] N N o I N N\

5.24 RN TILTR 027 B

6 .90 En T A6 6353 B

G.S6 N2 Troa2 1) 63 3.6

6. 06 N .06 DN 3

.20 4,543 7301 .21 4 .-

5 o 42N BER [ 304 L NN

5.27 1.07 b g2 666G 3 4H 408 H1 D0

6,47 3.6H 6N TN G0N BT

T8 567 T2 TN BT

< This compound ix deserihed by Siphea, =0 AL Belgiue Patend 636341 B0 (Deewera

S Tuflection.

Cholesterol-Solubilizing Agents Relaled to the Gallstone Problem

O.Aivsworra, Do N, Bexseay, J. Davesvont. J.

I.. Hupsox. D0 INae, T ML Lax, aso R R Prenerse

The Lilly Reseaceh Luboralocics, Lnidiaawpolis, Taliane

Recetved Jine 30, 1966

Honmologous series of three different types of higher alkyl snbstitnted carboxyhe acids were prepaved aied

evaluated n wtro as cholesterol-solubilizing ageuts.

The solubilization capability of (he test componnds was

found to luerease with chain length, but this was accompanied by o decrease b1 solubility ol the compomd per

e,

Compounds of Cy4-; side-chain length showed the greatest solubilization capability.

Following oral ad-

ministration, several quaternary nicotinic acids (Table I) which showed good in vitro cholesterol-solubilizing
properties were exereted by way of the bile in the rat but not in the dog.

Pathologic cholesterol gallstones are known only in
the human species except those produced by severe
regulation of the diet of experimental animals.! The
restriction of this affliction to man is accompanied by
the observation that other species prodnee bile far be-
low cholesterol saturation.®  Indeed, isolated human

(11 L Dion oand {9 Christensen, Arcve Pachol. A {evoligl, Seanst., 30, 236
C1Uh2),

21 CoGoJolsen apd o Nakayawe, Lloehe, Suer., T8, 456 (R4D7).

gallstones arce readily dissolved when placed cither in
the gallbladder of an animal or bathed i the bile of
animals® but ave generally quite resistant to dissoln-

tion in nonlithogenic human bile.* The cholesteral
3y 10 Nokaywoo and €, Go dabnsceon, Hewes Soes Boygets Baolo M

104, 7 {1060y, and refereves therein.

1) A few repores of spomanevus disappearance of gallvlowes s oy,
rressuysbly by lissoleoon, bave been recorded: J. 1. apd 10
Cordoy, J. . Oue Afevd e, 171, JODR {1U5Y).

Linsyioe



