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Cirowth periods of 1824 hy at 372 were nsed inall 1vpes of tesis
except that J0-100 hr wis nsed for myeahaeteria.

The testing of 2,272 -1ripyrevimethiene nnd of prodigiosin on
sabonrand agar was pefrormed v a simibkiy manner by Smnith
Kline nnd French Lahoratories,  Inhihition was measined at ihy
time of full growrh an cantrol plates (37°, 1%-24 hr for hactervin:
302, 40--120 hoe for fingiy nsing 12.8-mm filter paper disks.
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Organophosphorus Compounds as Schistosomicides
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Severnl types of organaphosphoris camponnds have heen showie 1o he elicetive against Sehiiilosome niwnsony

mfections in mice.
naphthalimide.
levels.

Some organophosphorus  derivatives have  proved
uscful as mseeticides and others as drugs for the removal
of ltestinal helminths in ammals. Apparently. these
substances act primartly through cholinesterase mhihi-
tion. A relationship between the anthelmintice effeet
ot di(2-chlorocthyl) -3-chloro- 4 -methyl-7-coumarinyl
phosphate (Haloxon) and cholinesterase inhibition has
been found in several nematode parasites.!  The anti-
schistosomal drugs. tartar cinetic* and  tris(p-amino-
phenyDearboninum salt<,® inhibit cholinesterase activity
i xchistosomes,  There is thus some rationale {or the
antischistosomal testing of potential cholinesternse in-
hubitors.

We have examined over 300 organophosphorus com-
pounds of a wide variety of types against Schistosona
mansond i mice and have tested selected compounds in
nonkevs. This report summarizes our results, A
scries of phosphate and thiophosphate derivatives of N-
hyvdroxynaphthahmide (I) had partieularly interesting
activity inmice,

OPCXHOR):
U\\\(‘/"\‘\(f” CLCCHOH P OnOMe),
~ : H
|
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Recently, the organophosphorus compound II (Dip-
terex) has becn reported to have activity against S.
Japornewm i mice* dogs,® and man® and against S,

ol R e snd RN Lew, Eeolt. Paeenol., 18, 332 (1966),

$2) AL-L Shen, Y.o-1. Linng, and K.-2. Ting, et Biochine, Stnica, 2, 79
$ 1M60Y,

£y 1 Lo sebiller mnd 1L Pneding, /. Pheasitol., BL, 43 0 1065:,

DB L Yo b Dbz - N S, ad K-S, Piag, Aofa Pheacin, SN
9, 602 1h62,

S B L YO b Bhane sond J=0ML RIS, i, 9, 589 (1062)

The most wetive campoands are the pbosphite nnd thiophosphate derivatives of N-hydroxy-
None of 1the materiils, however, hax shnwn high activity in monkey= nt well-tolerured dose

fiacmatobium in e However, this materinl did
not show more than n traee of activity against a Puerta
Jean strain of S mansond inalbino miee by our (st
prodedures=.”  The therapentie effects of this and ather
organophospharis componnds against S, pansons in
mice are compiled in Table 1.

Compound IT was tested far therapeutie effeet against
S.onansond inoa rhesus mankey. Tt was given orally
twice daily in amounts of 23.0 g kg /day for i days
and 125 me/ke-day for 0 davs.  ITncoordination,
slugeishness, and weighe loss indicated that  higher
dosesx wonld nat have been tolerated.  Fge exeretion
wax reduced, bt nnnerous hive worns and no dead
worms= were found at autopsy 2 weeks after treatment.

0.0-Dicthyvl  O-(2-ixopropyl-ti-mcthyl -4 - pyvrini-
dinvhphosphorothioate (ITDH 1 (Dinzouon) showed carly
m our testing considerable activity nomice.  Can-
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X
pound III was tested orally agalnst S, mansond i s<ix
rhesus monkeys. It was given twice daily 3 days week
for 2 weeks., The following results were obtained.
One monkey given 80 mg/kg/day died on the 9th day of
medication.  One monkey given 40 mg/kg/day was
cured but exhibited 149 weight loss and diarrhea dinr-

{6y S0 Talase, No Arany, aoed B SYMasey, J. Egupt. Med, Assve., 46, 827
i1963).

(71 80 AL Tidaal, sbid. 47, 312 01051,

i81 1L Cerf. . Leldran, ml J. Lliertelx, AmJ Peap, Ved, Hya, 11, 5110
(1andy,

vy Foe g deseription of sesC aesimds see 1 1L Thompson, ), 17,0 Metsen-
Lelder, and H. Nuwjarizor, ohed., 11, 41 11062y,

107 Snpplied by CGeipy Co, Ine.
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TasLE 1
THERAPEULIC EFFECTS OF ORGANOPHOSPHORUS COMPOUNDS AGAINST S. mansont 1N Mice
—_—— Treated Controls
Tlose, Y% of Mean no. % of Mean no.
medlkg/ No. of No. of worms of live No. of worms of live
No. day days Regimen” mice dead worms mice dead worms
Ia 129 14 0.125% diet ) 100 0 19 0.4 16.1
85 14 0.06% diet. 11 08 0.4 23 0.4 15.8
18 14 0,016 diet 15 37 9.6 37 0.3 18.8
10 14 0.008% diet. 5 56 8.3 11 1.0 249
20 10 Gavage X 2 7 45 9.4 11 1.0 24.9
20 10 Ip X1 8 13 13.8 10 0 10.9
Ib 72 14 0.069 diet 5 100 0 13 0 19.5
17 14 0.0169, diet. 6 100 0 7 1 12.7
20 10 Gavage X 2 7 7 3.7 7 1 12.7
20 10 Ip X1 7 79 2.5 10 0 10.9
Ie 284 14 0.25%, diet 6 29 8.4 13 0 14.9
70 14 0.069% diet B 12 9.0 11 0 13.8
Id 72 14 0.06%; diet 6 08 0.2 13 0 13.0
20) 14 0.0169; diet B 56 6.6 10 0 16.0
11 872 14 (.89, diet [§ 7 11.2 9 0 11.2
287 14 0.29% diet 6 5 13.9 11 0 13.4
71 14 0.059, diet 5 0 8.5 8 0 11.8
II1 63 14 0,069, diet T? 7 89 0.8 10 0 15.6
60 14 0.125% diet T 3 57 2.0 10 1 18.3
54 14 0.06¢7 diet T 6 58 2.3 14 0 16.1
18 14 0.016% diet 8 69 2.1 10 0 11.3
9 14 0.0089% diet 7 18 6.4 10 0 17.5
4 14 0.0049% diet 8 0 11.7 10 0 17.5
12 10 Gavage X 2 10 30 10.5 9 0 18.8
6 9 Ip X1 8 11 8.7 9 0 14.0
IV 68 14 0.06¢, diet T 1 74 5.0 7 0 28.6
20 a Gavage X 2 7 2 15.3 12 0 16.4
v 338 14 0.25%, diet 6 85 0.9 11 1 15.0
400 5] Gavage X 2 10 76 4.6 10 1 18.1
100 5 Se X 2 8 2 14.7 10 1 18.1
VI 205 14 0.259 diet 4 98 0.2 13 0 13.0
7 14 0.069, diet 5 6 13.3 13 0 13.0
VII 324 14 0.259 diet 4 48 8.3 11 0 13.8
IX 554 14 0.59% diet 9 93 0.8 9 0 12.8
212 14 0.1259, diet 18 30 7.0 17 2 14.8
800 4 Gavage X 2T 3 95 0.6 10 0 1.1
400 5 Gavage X 2 b 89 1.6 10 1 18.1
200 10 Gavage X 2 9 11 9.4 10 0 15.8
200 5 Gavage X 2 10 13 10.5 10 0 15.8
200 5 Se X 2 9 1 9.9 10 0 11.1
X 276 14 0.25% diet 5 99 0.1 13 1 15.2
200 5 Gavage X 2 5 3 7.6 15 2 12.7
XII 82 14 0.069; diet 6 95 0.6 10 0 16.0
22 14 0.01697; diet 5 2 10.3 10 0 16.0

e When the componnd is given iu the diet, it is mixed with the food and comprises the stated percentage of the monse daily diet.
When the compound is administered by gavage or parenterally, the stated daily dose ix given either all at once (X 1) or is divided

in half and administered twice daily (X 2).

ing treatment. Two monkeys given 20 mg/kg/day
showed a suppression of egg excretion but were not
cured; one of these lost weight (169) and had diarrhea
but the other did not. One monkey given 10 mg/kg/
day showed only a transient suppression of egg excretion
and another given 5 mg/kg/day showed no evidence of
therapeutic effect; both of these monkevs tolerated
their doses well.

With the exception of tris(p-ethylphenyl) phosphate
(IV),"* which showed slight activity at toxic doses in
mice, the only other active structural type was 4--
butyl-2-chlorophenyl methylphosphoramidate (V, Rue-
lene),’2 which was quite effective in mice both in the

(11) sapplied by Dr. H. I'. Bondy of Coalite and Chemical Products.
(12) Compounds V-X were supplied by Dr. E. Monroe of the Dow Cliem-
ical Co.

» T, toxie (caused mortality or weight loss).

diet at 0.209% and by gavage. Activity was fairly
widespread among this structural type. Compounds
VI and VII, for example, exhibited fair activity when
administered at high levels in the diet, Certain minor

(I\'Ie)_/CH—Q—ORS)(OMe)(NH_/)
cl

VI

(MehC*Q—OP(O XOMe (N Me,)
al

VII

structural variations did, however, abolish the biologi-
cal activity. Compound VIII, for example, showed 110
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activity at 0.25% in the diet. The best compound in
this =eries on the basis of diet and gavage data in mice
was 1X.

Mer,c— H—0P($)OMe) NMe,)

Cl
Vit

(Me} (" OP(SHOMe ) NHED

¢
IX

Compomnd IX was tested orally twice daily for thera-
peutic action against S, mansont in six rhesus monkeys.
The following results were obtained. Treatment with
800 mg/kg/day for 5 days was essentially ineffective in
one monkey.  Doses of 400 mg/kg/day for 5 days cured
one light and old infection.  Doses of 200 mg/kg/day
for 7 days caused in one monkey slight egg suppression
but failed to cure.  Dosesx of 100, 70, or 25 mg/kg/day
far 10 days (one monkey cach) were essentially ineffee-
tive. Al doses were well tolerated by gross examnini-
tiol.

One further active type perhaps related to those
above was O-methyl 0-(2,4,6-trichlorophenyl)methyl-
phosphoramidate (X} which exhibited good activity

1
Cl O SiOMen NHMoe:

'l
N

at 0.279% in the diet but showed no improvement over
IX and =0 was not examined further.

Recently the O,0-diethyl O-phosphorothioate ester
(la) of N-hydroxymaphthalimide (I, X = 8; R =
1st) was reported to be a potent insecticide™ % and (o
have anthelmintic effect 1 calves at toxic levels.!¢
Whole blood cholinesterase activity was shown to be
markedly reduced by this treatment.'* We prepared
this material and examined its activity in albino mice

{13) 11. W, Dorouglh and 3. W, Arehur, J. Eeon. Entomol., 64, 1117 (19611,

(14) 2. C. 1oyt ibid., 64, 1127 (1961).

(15 R. O. Briamnond, B. Moore, dind J. Warren, thid., 52, 1220 (1959).

(16) T. = Galvin, R, R, Bell, wil R. 11 Turk, Am. J. e/, Res., 28, 101

{162,

agaiist 8. mansonz and found it to be extremely potent.
It killed 971009 of all worms down to 0.069 in the
diet and showed considerable reduction in live worm
burdens down to 0,008 iu the diet, and in addition
showed fair activity when administered by gavage at
20 mgfkg for 10 days.  This excellet activity
prompted us to Investigate this series further.  Since
a German patent'? elaims the eqnivalence of the series

0

& N o= 08

. R = an organie radieal

B ONOPOOORD ORI Ry = alkyl C-C
¢
0
we studied fivst the closely related phthalimide derivi-
tive XI. Thix material, prepared according to the
patent procedure by acylation of N-hyvdroxyphthal-

0

I

('\
NOP{SNOEID),

¢ )

0

NI

imide m dimethylformamide with O,0-diethylt hiophos-
phoryl chloride in the presence of potassium carbonate,
was completely inactive against S. mansons in mice ut
0.259% i the diet. We returned to the naphthalimide
series and prepared a series of analogs of the active lead.
We were not able to prepare these materials using the
patent procedure above but finally succeeded in obtaln-
ing them by forming the sodium salt of N-hydroxynaph-
thalimide with sodium hydride in dimethylformamide,
isolating it by filtration, suspending it in benzene. and
acylating by refluxing with the desired phosphoryl or
thiophosphoryl chloride.

The compounds prepared are described in T'able I1.
The oxygen analog Ib which had 1ot been deseribed in
the literature except as o metabolite of Ia'®!® has re-
centtly acquired a generic name (maretin) and has heen
reported to be cffective against intestinal nematodes in

17y W Lorenz nd R Wegler (Bayer), German Patent 962,608 (April 25,
1957

J( 1513- N. R, Boyd, Jr.,sond B. WL Arehur, J. Keon, Ewtomol., 88, 848 (161,01,

191 ). R, Buteram and BV, Archr, v07d , 64, 146 (1961).
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sheep and cattle.?%2!  This material also proved to be
an effective schistosomicidal agent in mice: it was cura-
tive in amounts as low as 0.0169 in the diet and had
significant effect by gavage when administered at 20
mg/kg for 10 days. The other alkyl esters showed vari-
able degrees of activity., The methyl and propyl
analogs Ic and I (X = 8; R = Pr) showed only very
weak activity even at 0.259, while Id showed quite
good activity even at 0.069; but was not superior to
the ethyl ester.  The m-nitro analog XII also exhibited

(l)P(O)(OEt)g
O N 0]
(|)P(S)(Ol§t)z NN
()QC/N\C//O = 1 AN
y ‘ X /

C
. - Syl

NO, o T/ N0

XII OP(0)(OEt),
X111

good activity at 0.069, but was not superior to the
parent compound while the bis compound XIII was in-
active at 0,069, in the diet. The aryl esters and the
two amine derivatives described in Table IT showed
essentially no activity when administered in the diet.

Turther studies were then initiated with the parent
compounds Ia and Ib. Ia has been shown to be con-
verted by mammals to the oxygen analog Ib.1%!* In
certain organophosphorus insecticides thiophosphates
are metabolized to the more active phosphates. The in
vitro activity of Ia and Ib against S. mansoni was studied
to determine whether a similar relatiouship was required
for schistosome activity. The test preparations con-
sisted of three pairs of worms in 2 ml of medium [759%,
horse serum, 209, physiologic saline solution, and 5%,
aqueous solutions of penieillin G (100 units/ml) and
streptomycin (100 wg/ml)] and were incubated at 37°.
Preparations containting 0, 2, 4, 8, or 16 ug of drug/ml
were inspected at frequent intervals during 5 days.
The death rate of worms in the presence of Ia was not
significantly higher than the nonmedicated controls.
Compound Ib also was tested in vitro under the same
conditions ag compound Ia. It also failed to kill the
worms in concentrations of 2-16 ug/ml during 5 days of
exposure. The lack of ¢n vitro activity suggests either
an insufficient concentration of drug in the medium or
metabolism to an active component by the intact aui-
mal.

Compound Ia was tested orally twice daily for thera-
peutic action against S. mansons in six rhesus monkeys.
The following results were obtained. Two monkeys
were given 200 mg/kg/day for 10 days. One of these
had a light infection of several months duration; fol-
lowing treatment it stopped passing eggs and was
judged cured ou the basis of inability to find live worms
at autopsy. The other animal had a heavy, recently
induced infection; after treatment it showed a moderate
suppression of egg excretion and at autopsy it had 50
live worms and about an equal number of dead worms.
Two monkeys given 200 mg/kg/day for 5 days showed

(20) M. Federmann, Deut. Tieraerztl, Wochschr., T1, 62 (1964).
(21) M. Stuber and H. Ende, Berliner Minckener Tiecaerztl. 1Wochschr.,
100 (1964).

ORGANOPHOSPHORUS SCHISTOSOMICIDES 30

no discernible therapeutic response: both coutinued
to excrete eggs in large numbers. Two others that had
old, light infections were given 100 mg/kg/day for 10
days; they showed moderate suppression of egg excre-
tion and at autopsy 18 and 19 live worms, respectively,
which was close to the normal number for untreated
infections of comparable duration.  All doses were well
tolerated by gross examination.

Compound Ib was tested for therapeutic effect
against S. mansons in three rhesus monkeys. One ani-
mal was given the drug orally in doses of 50 mg/kg/day
(25 mg/kg twice daily) for 10 days (5 days/week for 2
weeks). Its weight deelined 239, during treatment.
Egg excretion was discernibly suppressed but 23 live
worms were found at autopsy. Two others were
treated intraperitoneally once daily 5 days/week. One
received 1-mg/kg doses for the first week and 2,5-mg/kg
doses during the second week. This animal died the
day after the last dose and had 24 live worms; 1t did not
survive long enough to assess an effect on egg excretion,
The other monkey was given 1-mg/kg doses during the
first two weeks and 2.5-mg/kg doses during the third
week, This course of treatment was tolerated well but
did not suppress egg excretion and left 65 live worms at
autopsy.

In view of the prominence of cholinesterase inhibition
in the general biological activity of organophosphorus
compounds, it is logical to suspect that their anti-
schistosomal action might be mediated via this mech-
anism. Early in the present studies, we tested three
classical cholinesterase inhibitors against S. mansoni
in mice for general guidance. The substances and test
conditions were as follows: tetraethyl pyrophosphate
(TEPP) in doses of 0.031 mg/kg by gavage twice daily
for 10 days (near the maximum tolerated amount);
3-methyl-1-phenylpyrazol-3-y1 dimethylcarbamate (Py-
rolan) as a 0.09; diet for 14 days; 5,5-dimethyl-3-oxo0-1-
cyelohexen-1-yl dimethylearbamate (Dimetan) as a
0.59% diet for 14 days. All were ineffective. Such re-
sults digcourage the expectations of a direct relation-
ship between cholinesterase inhibition and antischisto-
somal activity. Mloreover, review of the results from
the large number and diverse types of organophos-
phorus compounds tested by us has failed to suggest
relationships between structure and antischistosomal
activity or host toxicity. To the extent that host toxic-
ity is due to cholinesterase inhibition, we also have
been unable to detect useful structure—cholinesterase in-
hibition relationships. Understandably, such relation-
ships may be obscured by physiologieal factors: meta-
bolic disposition, membrane permeability, etc. The
problem of selecting a promising organophosphorus
drug for trial against schistosomiasis has been further
complicated by dissimilar therapeutic indices among
experimental hosts. Whereas some of the compounds
had a relatively promising margin of safety in mice,
none so far has shown high activity in monkeys at well-
tolerated dose levels.

Experimental Section??

N-Hydroxynaphthalimide 0,0-Diethyl O-Phosphorothioate
Ester (Ia).—To a solution of 40.8 g (0.192 male) of N-hydroxy-
naphthalimide in 1 L. of dimethylformamide (1DMF) was added

(22) Melting points were taken on u Thomas-Hoover melting point ap-
paratus and are corrected.



3G Lestie M. WeErBsEL axn Pavi B Troursox

8.8 g of Nall (504, dispersian it ail).  The mixture was heated
for3 hirat 70-80°, the solid sodinni salt was removed hy filtration,
washied with benzene, and dried hriefly in air. The =ohid wus
transferved to a 2-1, flask, sngpended in abart 1L of tohhene, and
heated under reflux far 24 hr with 36.1 g of diethylthiophosphoryl
chlaride.  The mixture was cooled to ronm temperanre mal
filtered, and the salvent was retnoved from the filtve 0o veevo,
The residue was reervstallized three times from 42°°, ethanol 10
give 28.9 g (41°7) of the produet, mp 162-164°,

Anad. Caled for CigHNOSPS: C, 52600 1 4420 N, 385,
Fonne: €, 52.49; 11, £.34; N, 4.01.

N-Hydroxynaphthalimide Diethy! Phosphate (1b).--"}'a a sohi-
ton af 10.6 g (0.05 mole) of N-hyvdroxynaphthalimide in 250 ml
af DMFE was added 2.4 ¢ of NaH (507 dispersion in oib. The
mixtire was heated for 3 e at 70-80°, and the =olid sadinim =ah
wiax removed by filtration, washed with henzene, and dvied
hriefly in air. The solid was suspended in abomn 250 mlb of
henzene and heated nnder reflux for 7 hr with 8.6 g 10,03 moler
of diethylphosphoryt ehtoride.  The mixvire was filered and
the filtrte was eoneentrated 1o divness (v vaeva. The residne
was reeryatutlized twiee fram 039 evhanol ta give he produa
ax o white solid, mip ERO-182°, 7.7 @i 444, ).

Anal. Caled for CelleNOGE: ¢, 550,020 11 4620 N, 401,
Faind: €, 94.97; 1, 4.96; N, 4.01.

3-Nitro-N-hydroxynaphthalimide Sodium Salt. - A mixture of
12 g (0.05 mole) of 3-nitranaphthalic anhydride, 8.8 g of hydroxyl-
amine hydrochloride, and 11 g of Nu.COy in 250 mlb of water was
heated nnder reflux for 4 hr. Phe warm mixtiure was filtered
and the red salid wax dvied /n peero, powdered, and boiled in
henzene with a wiater take-off (n remove occhided wiarer.  The
solid was colleeted and dvied to give 11 g i747,% of the praduel
nx its monohydrmte.

Anal. Caled for CplLNNaQ;- O C, 4538 H, 237 N,
0.40; 110, 6.04. Fonud: , 4803: L, 2350 N, 9.44; 1.0,
5.80,

N-Hydroxy-3-nitronaphthalimide O,0-Diethy! O-Phosphoro-
thioate (XII).—-A =ispension of 10,1 g ¢0.0339 mole) of the nbove
=adinm salt and 6.4 g of diethylthiophospharyt ehlavide i hen-
zetie was heated nnder refinx for 4 doyvs.  The mixtire wis filtered
and the filtrate was coneentrated to dryness in vacio. The resi-
dne reerystallized from ethanol gnve the prrodaet as brown plates,
£0 g (3200, mp 173-178°,

Anal. Cated for ClaN20:P8: O 46,530 HL 36000 N, Ls3.
Found: ¢, 47.03; H, 3.55: N, .04,

N,N’-Dihydroxynaphthalenetetracarboxylic Diimide.--A mix-
ture of 13.4 g (0.5 mole) of 1,4,4,8naphthalenetetrnearhoxyhe
dianhydride, 17.6 ¢ of hydroxylamine hydrochlovide, and 22 g
of Nu.C0)y in 300 mb aof water was warmed geadnally. Vigorons

Val 10

foaming ocenred, heating was discontined, and the wirm =is-
pension was stirred for ahant £.4 hr. Heating wax then resumed,
and the mixtare wax heated to hoiling for 1A hiy coaled, and
filtered,  The ernde prodier was <tirred with wam water,
filtered, and dried inracio to give 701 @i BT 0ol the prodaer s o
recddizh sohid which did not melt ta 300°.

Aol Caled vor CpILNGNO RO O 340400 1L 200
N, T4 1RO 00 Foand: 43,700 T 220 N, 7060 1,0,
9.0,

N,N'-Dihydroxynaphthalenetetracarboxylic Diimide Bisidi-
ethyl Phosphate) Diester ( XIHI).--- N, N “Dihydroxyiaphihalene-
tetracarhoxyhie diimide  disodinm =alt (7.1 g, DOINS moled.
sn=pended inschont B Lol henzene, wis heated nnder retbix winh
6.5 ¢ ol diethyiphosphioryt ehiloride for 24 hre Phe mixime was
enated 1o oo temperaiire and filiereds and the filoare was
evaporated 1o thrvness o veeaa. Phe residne was reervsiallized
three tintes from ethnnol 1o give L0 g 1439 ) of desired prodner.
mp 248--252% 5 eialier soltening i

eds Coled for Co g NaOWPa 00 466820 110 40240 N, 4.0t
Ponnd: () 46,850 1L 4360 NS 16,

N-Hydroxynaphthalimide Di-o-tolyl Phosphate Ester. 'T'he
Tollowing wadifiention was ised for rhose analogs that were less
=alnble in the reaction mixire wnd 1ended to precipitate along
with ¢l inorganie snh= when the rvenction was complete. A
~olion o 10 g 100 mole; of N-hvdroxynaphthahimide
in 230 mb ol DME wis vreated with 2.4 g of Nl (7070 dis-
persion in aibr bons 3 boean 60 -70%0 Fhe sodinm sab was remaoved
by filbvation, washed with henzene, and heated under reflux with
t4.8 g (.05 mole: of di-o-tolyl chlorophosphate in 500 mt or
benzene for IS i The renction mixtire wue filtered and the
filtrnie was concentrned 1o dryness 4 veeno. The residine was
recrvsiathized twice ronneetonitrite to give T4 g af the prodier,
vap 205 206.5°0 Phe selid obtained from the renction mixnee
wis stirved with warim water and filtered, and 1he <ohid was
recrvabitlized twive frem acetodile 1o give an addinond 50w
of prodhier, mp 205 201.5°.
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