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Bottromycin A; benzylamide was prepared similarly using
benzylamine crystallized from EtOAc; mp 160-168°, [a]*D
—560 (C 1, 950'( EtOII) Anal. Calcd for Cg,sl{s’]NgOsS'I{g()Z
C,62.9; H,7.5; N,13.7; 8,3.5. Found: C,63.0,H,7.6; N,
13.4; S, 3.5.

Botitromycin A, Ethyl Ester.—A 10-mg/ml solution of bottro-
myecin A, free base in anhydrous EtOH containing 139 EtsN
was heated at 50° in a sealed tube for 20 hr. The resultant mix-
ture of bottromycin A; and the ethyl ester of bottromyecin A, was
separated by partition chromatography. Anal. Caled for
CuHeaN:0:8-H,0; C, 60.4; H, 7.5; N, 13.1; %, 3.7. Found:
C,60.1; H,7.4; N, 12.7; S,3.4.

Bottromycin {-Butylamide.—Bottromyein carboxylate!s (480
mg) was dissolved in & ml of anhydrous DMF and was treated
successively at 0° with 219 mg of bis(2,4-diuitropheny!) carbonate
and 0.14 m! of Et;N. The solution was stirred at 0° for 75 min

(16) J. M. Waisvisz and M. G. van der Horven, J. Am. Ckem. Soc., 80,
383 (1958).
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and then at room temperature for 10 min. To this mixture was
added 2 ml of --BuNH;. A precipitate formed in a few minutes,
The mixture was heated at 50-60° for 30 min, diluted with 20
ml of CHCl,, and filtered to remove the yellow by-product. The
filtrate was concentrated to near dryness under reduced pressure.
The residue was dissolved in CHCl; and then washed (saturated
NaCl containing 5% NH;) until the agueous layer was colorless.
The organic solution was dried (Na,SO,) and concentrated to
dryness, A yellow glass (390 mg) was obtained. Tle (109
MeOH in CHCI;, silica gel) gave two zones when sprayed with
bromophenol blue. The desired amide was located at R 1).70,
and a slower moving substance I; 0.15 was observed. These
components were separated by preparative tle yielding 197 mg of
the t-butylamide as an off-white glass.

This general procedure was used to prepare the derivatives
listed in Table III. In some cases the thin layer chromatograms
were developed with MeOH-CHC]l; of different composition to
improve resolution of the components. The zones were some-
times developed by staining with iodine vapor or located by spray-
ing the dried plate with H,0.
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A serles of 5,5-diarylpenta-2,4-dienoic acids and their amides have been synthesized and evaluated as anti-

malarial agents.

matsky procedure or through acetylenic alcohol and acrolein intermediates.

The acids were prepared from the corresponding diaryl ketones either directly by a Refor-

The preparation of a series of 3,3~

bis(4-chlorophenyl)acrylic acid amides is also reported. Oue compound, N,N-diethyl-5,5-bis(4-chlorophenyl)-
penta-2,4-dienoic acid amide, provided significant antiplasmodial activity.

Among the more novel compounds revealed by the
World War II malaria program to have interesting
antiplasmodial action was N-isopropyl-5-(p-chloro-
phenyl)penta-2,4-dienoic acid amide (1).* This com-
pound was four times more active than quinine in the
chick Plasmodium gallinaceum assay employed in that
work and had a therapeutic index of 12.5. Two other
amides, obtained by coupling the same acid with
guanidine and cyanoguanidine, were inactive.? Be-
cause of the development of resistance to chloroquine
in many parts of the world by Plasmodium falciparum,
there is an increasing need for new antimalarial drugs
of novel structural type.** This need suggested that
examination of additional chemical structures related to
1 for antiplasmodial properties would be of value.

In addition to antimalarial activity, other biological
properties have been associated with pentadienoic acid
derivatives. The hydrazide of 5-phenylpenta-2,4-di-
enoic acid has n vitro antituberculous activity,’ and a
series of the free acids shows inhibitory action against
bacteria, yeast, and fungi.” Sorbie acid (2,4-hexadi-
enoic acid) is widely used for its antifungal propertiest

(1) This work was supported by the U. S. Army Medical Research and De-
velopment Command under Contract No. DA-49-193-M0-2750. This con-
tribution is no. 331 from the Army Research Program on Malaria.

(2) G. R. Coatney, W. C. Cooper, N. B. Eddy, and J. Greenberg, “Sur-
vey of Antimalarial Agents,” Public Health Service Publication No. 193,
Washington, D. C., 1953, p 139.

(3) Reference 2, p 137.

(4) World Health Organ. Tech. Rept. Ser., No. 296, 1 (1965).

(5) P. J. Bartelloni, F, W, Sheely, and W. D. Tigertt, J. Amer. Med.
Ass., 199, 141 (1967), and references cited therein.

(6) S. Kakimoto, I. Sekikawa, and K. Yamamoto. .J. Pharm. Soc, Japan,
78, 353 (1955); Chem. Abstr., 80, 1663¢ (1956).

(7) K. Takeichi, Hakko Kogaku Zasshi, 88, 99, 224, 313, 431, 539, 602
(1860); Chem. Abstr., 65, 2791b (1061); BT. 2669 (1962).
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and piperine (2, the pungent element of pepper) has
insecticidal properties.? The use of derivatives of
5-(5-nitro-2-furyl)penta-2,4-dienoic acid as antibacterial
agents has been patented.!®

Of more pertinence to parasitic disease chemotherapy,
it has been reported that a series of 5,5-diarylpenta-
2,4-dienoic acid derivatives of piperazine (e.g.,, 3)
possess marked activity against Dicrocoelium dendriti-
cum, a liver fluke of considerable veterinary impor-
tance.'"12  The closely related fluke, Fasciola hepatica,
which infests both animals and man, is affected by these

(8) Chemicals Used in Food Processing, Publication 1274, National
Academy of Science, National Research Council, Washington, D. C., 1965,
p 5.

(9) E. K. Haevill, A, Hartzell, and J. M. Arthur, Contrib. Boyce Thompson
Inst., 18, 87 (1043).

(10) H. Saikachj and S. Ogawa, Japanese Patent 17,981 (1962);
Abstr., 89, P11426¢ (1963).

(11) M. Schorr, H. Loewe, E. Jurgens, H, Weber, and G. Lammler,

Arznetm.-Forsch., 14, 1151 (1964).
(12) G. Lammler, Z. Tropenmed. Parasitol., 18, 164 (1964),

Chem.
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Tavre 1
w@,w-DIARYLPENTADIENCIC ACIDS AND DERIVED AMIpis
Ar.C=CIC==CIHCOX

750
Yichl,
No. Ars X "
8 (] '0100114)2 . /N 51
p N NCHHCL
i AR 50
—
1l NLt. 64
NMe, 50
12 NIICII(CIL,), )
13 N1l 47
14 OI1 51
15 (ColT2): - A1
N\_/NCHW,
16 -~ % 49
/
17 NEts 41
18 Nile. 68
19 NCH(CH,). 60
20 NI, o4
21 OT+ 37
Oy C[’:j@ —N/—\N—CH,, 38
=" 7
21 ~—N \JO 26
24 NEt, 41
25 N es 42
2 NCH(CH;). 66
27 NII, 67
28 o1 30
29 (p-CIH,0C,), NEty 36
30 NHCH(CI1;). 75
31 NH. 37
32 OI1 ¢
33 (p-F-Cth)g NEtQ 40
34 NT. 37
35 oIt 10

Toxieily

- Aulimalariad ael e

Mp, "€ Avalysus" 10 160 410 dealls!
LAS-250 dec C,ILN s 1.
0.2 0.7
153-155 C, 1, N 0.7 0.7
126-127 1, N 1.1 1.9 4.7 1/
.3 1.1 6.2 15
0.0 0.7 1.5"
160-162 C, H, N 0.4 0.5 1.0 20
194-190 ¢, I, N 0.5 0. 0.3
190-194 C, 11N 0.1 0.3 0.3
212-216 ¢, i 1! 0.3 0.3

0Oil ¢, H, N 0.0 0.2 0.8 275
83-01 ¢, I, N 0.6 0.8 0.8 /5

Oil ¢, N 0.0 0.2 0.2
118-125 ¢, H. N 0.2 0.2 0.4
179-180 C, H, N 0.1 0.1 n.5H
161-163 C, 1, N 0.1 .1 0.1
192-193 0.2 575,575
132-134 C, . N 0.9 0.2 0,2
143-147 C. LN 0.0 0.2 )/
8597 C, 11, N 0.0 0.0 1.0
142-145 C, H, N 0.6 0.6 1.0
188-190 G I, N 0.1 0.1 0.3
226-226.5 C, U, N 0.1 0.1 0.1
273277 C. H .

Ol C, I, N 0.1 0.3 0.3
118-120 C, H, N 0.3 0.5 0.3
172-178 C, I, N
186-189 C, H .
125-128 C, H N 0.2 0.6 0.8 145
217-222 G, I, N 0.0 0.6 .8 1/5
180-185 (GANE!

« Where analyses are indicated only by symbols of the elemeuts, analytical results obtained for those elements were within ==0.4¢;

of the theoretical values.
mg, kg, respectively. ¢ Reference 20.
second fraction for the 160-mg/kg dose.

compounds to a lesser extent.'? Malaria and liver
fluke chemotherapy have previously been correlated
through the drug 1,4-bis(trichloromethyl)benzene.
This compound is curative for Plasmodium berghei
infected mice'® and has had successful veterinary!4
and human elinical®'® use against several liver flukes.

Because we were aware of interest in monoaryl-
pentadienoic acid amides in another laboratory, we
chose to concentrate our development of this lead on
3,5-diarylpenta-2,4-dienoic acid amides, thus expanding
on the possible malaria~liver fluke chemotherapy
correlation. A series of five diaryl acids were prepared
and converted to various amides. A short series of
amides from a lower vinylog, 3,3-bis(4-chlorophenyl)-
acrylie acid, was also prepared.

¢13) Information given in separate presentations by D. P. Jacobus and
. F. Elslager at the Symposium on Drug-Refractory Malaria, 153rd Na-
tional Meeting of the American C'hemical Society, Miami Beach, F.a., April
10, 1967.

(14) J. C. Boray, F. A. Happich, and J. C, Andrews. Vet. Rec.. 80, 21§
{1967), and references cited therein.

(15) W. Sheng-miao, et al., Chinese Med. J., 84, 748 (1965).

(16) C. Huei-lan, K. Hsiai-ving, I'. Wei-chi, and H. Chih-piao, ibid., 84,
756 (1965).

Absorption bands of speetra (uv, ir, puir) were as expected,
¢ See Iixperimental Section.

b See vef 17. < Dosages of 20, 80, and 320
£ First fraction indicates deaths for the 640-mg/kg doxe and the

During the course of this study the lead compound (1)
was found to be inactive against P. berghes in the mouse
screen.'”  Subsequently Werbel, Headen, and Elslager
reported a series of nineteen closely related 5-phenyl-
penta-2 4-dienoic acid amides bearing a varlety of
substituents on the phenyl and amide functions.®
Although no numerical results were provided, none of
these compounds appenred to provide interesting
antimalarial activity against 2. berghei. 7"

Chemistry. -—The dienoie acids have been prepared
by several procedures. Initial attempts to prepare
the diphenyl derivative (21, Table I) by the direct
base-catalyzed condensation of benzophenone with
methyl crotonate in dimethyl sulfoxide solution did not
vield the desired acid. This procedure has proven
effective i1 the synthesis of diaryldienoic acids when
g-methylerotonic ester was emploved as the active
methylsubstrate.

(17) Al P. berghei hivassays reported in this paper were performed by
Dr. Leo Rane of the University of Miami by & published procedure ['T. 3.
Osdene, P. B, Russell, and L. Rane, J. Med. Chem., 10, 431 (1967)]. Testing
results were supplied through the courtesy of Dr. David P. Jacobus of the
Walter Reed Army Institute of Research,

(18) 1., M. Werbel. N. Headen, and E. F. Elslager, ibid., 10, 366 (1967).
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TasLe 1I
3,3-B1s(4-CHLOROPHENYL)ACRYLIC ACID AND DERIVED AMIDES

[CIO-]QC=CHCOX

Yield,
No. X % Mp, °C
36 N wen, 60 141-145
N/
37 N omo 67 96-99
j—
38 NEt. 70 84-85
30 NMe 71 148-149
40 NCH(CHy), 65 130-142
41 NH 63 136-138
42 OHc 68 174-176

————Antimalarial act.b——— Toxicity
Analyses® 40 160 640 deaths?
C, H N
C, H N 0.1 0.1 5/5
C, H N 0.3 0.3 5/5
C, H, N 0.5 0.5 0.9 2/5
C, H, N 0.5 0.9 5/5
C, H, N 0.1 0.1 5/5

@ See Table I, footnote a. ® See Table I, footnote b. ¢ O. K. Behrens, J. Corse, D. E. Huff, R. G. Joues, Q. F. Soper, and C. W,

Whitehead, J. Biol. Chem,, 175, 771 (1948).

The Reformatsky addition of methyl y-bromocroton-
ate to the corresponding diaryl ketones gave 30-509;
over-all yields of the diphenyl, fluorenyl, and bis(4-
chlorophenyl)dienoic acids (21, 28, 14). Acrylic acid
42 (Table II) was obtained in 689 yield via the Refor-
matsky addition of a-bromoacetate, The three-step
Reformatsky procedure involved the initial Reform-
atsky addition to give a diarylearbinol, acid-
catalyzed dehydration to a dienoic ester, and hydrol-
vsis of the ester. These steps were generally con-
ducted without purification of the intermediate
alcohol and ester. This reaction sequence gave only
109, of bis(4-fluorophenyl)pentadienoic acid (35)
despite considerable manipulation of the reaction
conditions.

The addition of 4-phosphonocrotonic ester anion to
bis(4-chlorophenyl) ketone gave a lower yield of the
desired acid product (14) than was obtained by the
Reformatsky sequence. This phosphono ester reagent
was reported by Werbel, et al., to give excellent results
in the formation of monoaryldienoic acids from benzal-
dehydes.’®* The identity of the products obtained by
the two procedures, along with uv absorption data, is
considered as evidence in the present case against the
possible occurrence of ‘‘abnormal” reactions on the
a-carbon atom of the Reformatsky reagent.!®

The use of the triphenylphosphorus ylide from methyl
v-bromocrotonate gave only very poor yields of dienoie
esters in several cases when treated with diaryl ketones.

Preparation of bis(4-anisyl)pentadienoic acid (32)
proved the most difficult of the dienoic acid syntheses
reported. The Reformatsky procedure gave the desired
acid in, at best, 59, yield although a variety of experi-
mental conditions were employed. This reaction had
been previously reported to fail entirely.? The ylide
synthesis also failed in this case.

Two successful preparations of acid 32 are illustrated
in Scheme I. Reduction and subsequent reoxidation of
acrylic ester 5, obtained from Reformatsky addition of
methyl bromoacetate to ketone 4, according to a
reported general synthesis,?' gave a very poor yield of
the intermediate acrolein 6. The reduction of the ester
to the intermediate allyl alcohol even under mild con-
ditions produced a major portion of hydrocarbon,

(19) F. Bohlmann, Chem. Ber., 90, 1519 (1957).
(20) L. H. Klemm and G. M. Bower, J. Org. Chem., 28, 344 (1958).
(21) R. Heilman and R. Glenat., Bull. Soc. Chim. France, 1586 (1955).

4 Deaths at the 640-mg/kg dose level.

ScHEME 1

(p-MeOCeH,).CO + BrZnCH,COOMe
4 N

N

(p-MeOCgH,),C=CHCOOMe
LIC=CH 5
l ll. LAH
OH 2. MnO: or Ph(0OAc)

+

| H,0
(p-MeOCeH,),CC=CH —> (p-MeOC:H,),C=CHCHO
7 6

1. (CsHs)sP==CHCOOMe
2. OH-

(p-MeOC¢H,),C=CHCH=CHCOOH
32

The intermediate acrolein could be converted to dienoic
ester via an ylide reaction in good yield.

Bis(p-anisyl) ketone (4) was converted to the corre-
sponding acrolein in much better yield by route 4 — 7
— 6. Acetylenic carbinol 7, prepared from the ketone
and lithium acetylide, rearranged readily to 6 in
ethanolic sulfuric acid. Aldehyde 6 was rather sensi-
tive and was converted without purification to dienoic
acid 32. Before applying this acetylene-acrolein
sequence to bis(p-anisyl) ketone, benzophenone was
employed as a model. Results were equally good.
Again, identity of products obtained by these two
procedures with that from the Reformatsky method
ruled against an “‘abnormal”’ Reformatsky reaction.

The amides have been conveniently prepared from
the acids by the mixed anhydride method. No
advantage was noted in either yield or ease of work-up
of the reactions when isobutyl chloroformate was sub-
stituted for methyl chloroformate.

Biological Activity.—The compounds were assaved
against lethal, blood-induced P. berghei infections in
mice!” as part of the Walter Reed Army Institute of
Research malaria program. It can be seen from
Tables I and IT that the majority of the amides did not
significantly increase the survival time of infected mice.
The one interesting compound, 5,5-bis(4-chlorophenyl)-
penta-2,3-dienoic acid diethylamide (10), shows both
an appreciable activity and a distinct dose-response
effect. None of the acrylic acid amides were active
and all were toxic at the 640-mg/kg dose level,

Compounds 12, 19, 26, and 36-40 did not inhibit the
growth of Staphylococcus albus, Escherichia coli, Serratia
marcescens, Klebsiella aerobacter, Saccharomyces cerevis-
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lae, Penicillivm nolatunt, or Sporobolomyces salmimenlor,
when tested iIn o paper disk-agar diffusion assay.
Compounds 12,13, 19, 20, 26, 27, 37-39, 40, and 41 failed
to significantly prolong the survival time of mice infected
with lethal inocula of Schistosoma mansoni corcariae.

Experimental Section

Most of the eompounds prepared in this work have been
analvzed by pur using a Varian A-00A or TTH-100 spectrometer.
Typieal uv spectra are given in the representative preparations
helow.

5,5-Bis(4-chloropheny!)pentadienoic Acid (14).—A 1wmixture of
20 g (0.08 nwle) of 4,4'-dichlorobenzophenone and 5.9 g (0.09
nole) of activated 40-nesh Zn in 100 ml of CsH g and 60 mi of Et,O
was refluxed nuder Nao A portiorc of a solution of 143 g (0.08
nole) of methyl 4-bromocrotonate in 35 ml of Cqlly was added.
and the reaction was initiated with the aid of o few drops of
MeMgBr solutioa.  The remainder of the RBr zolntion was then
added.  Reflux was nmaintained for 3 . The cooled mixtire
was treated with 60wl of 2 N HOA¢ and stirred to vield a clear
organie pliase.  The organic layer was washed (110, twice with
S5 NallCOy, and twice with 11 aud dhen dried (NaS0O,.
The solvent was renoved @n eacao. The residue was heated on
the =team bath for 35 min witle 40 ml of 40¢, HCO L. The
HCOLH was removed in vacuo. The residue was taken up in
100 ml of boiling MeOTl and treated with 4 g of KOH in a litde
MeOIE-TL,O.  The solution was vefluxed for 1.5 he while 11,0
was gradually added (total 40 ml) to the clond point.  After 16
hir, water was added wntil no morve solid precipitated.  Filiration
and reerystallization of the residne gave 8.5 g of stmrting ketone,
The filtrate was acidified with concenteated 11,80, and the col-
leeted solid was recrystallized from MeO11- 11,0 to vield 18.6 g
(50 of the product: uv (EO11), 245 wu (e 157007 208
(15,700), 320.5 (28,000).

5,5-Bis(4-chlorophenyl)penta-2 4-dienoic Acid Diethylamide
(10).—Acid 14 (3 g, 0.0094 mole) was dissolved in 20 ml of dry
THE. 126N (0.01 mole) was added ar roont temperature and the
solution was stirred for 20 min.  The solution was cooled to 0°]
ireated dropwise witlt 0.0104 mole of C1COMe, and stiveed 15

(22) This test was perforines under the avspices of the Walter Reed Ary
Instivite of Research. We are grateful 1o Colonel William 17, Ratbe fov
providing 1his informadon.
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wny wore at D% JNTE (00105 mole) was added dropwise 109
the eold mixture, and the resulting =oluron weas allowed (o wann
to 20% over 40 nin. The resaliing modnre was tidken up in
L0110, and rhe FeO Taver was washed (507 1O 110, (wice
with 370 NallCo,, and twice with 11O ¢ After diving (Nua=0;
the FEGO was removed @n sacro and the =olid vesidue was re-
cryv=tallized from MeOIT-11.0 to vield 2.12 ¢ (607, ) of produet:
uv 7 IO 242 g (e 18,2000, 207 (18,7007 425 2150005,
Starting acid 078 was reeovered from the hase waslios,

4,4’-Dimethoxybenzophenone was prepared in 4070 vield
cithee hy the reaction of anisic acid with adsol and PPA® or by
the Mel-KaCO methylation of bis-4-hydroxybenzophenone.

Bis(4-anisyl)ethynylcarbinol wus preparved by the veaction of
44 -dimerhoxvbenzapheaone  with lahinm acervlide-ethylene
dimine complex { Foote Mineval Co.) e DM =atmared with
Cylles The prodact was obrained in 907, vield, mp 80-01.5°
(I mp 93° 5.

3,3-Bis(4-anisylacrolein. —Bix{ 4-anisyDethynvlearbinol (15 g,
(LO36 mole) was dissolved i1 75 wl of EtOIl under N.o.o An
astantanenns red-purple color developed when the first drops of
200, 1120, were added. The solutiae was an opagne dark
brown colar afrer a total ol 3 mil of acid had been added.  The ve-
action mixnee wis dilnted with 20 ml of 1St and stivred for 2
I voonn temperaire. A eoplions black od had precipiiated a
thix tane.  The reaction mixtnre was taken np in Ei.O-11.0,
The L) laver was washed (11,0, 5C, Na,COy, 1100 The
1.0 =alution was dried and the Q) was vemoved /1 vacio (o
vield the produet as 154 g of a black ail: 1 spectina, A 6,411
ul 0O, e, =iliea gel (CTICL), K035,

Neveral additional experiments gave poor yvields and/or less
pure produet whea less acid was nsed or the reaction periad was
shortened or the reactant concentration was decreased.

5,5-Bis(4-anisyl)penta-2,4-dienoic Acid.--To a H00-ml Hask
cantaining 100wl of dey Cylly and 7.27 g (0.0257 mole) of
carbonmethoxymethylenetviplienylphosphorane was added 5.0 ¢
(DOIST wole) of 3,5-bis{4-anisyDacrolein in 30 ml of Cellae. The
niixtnre was refluxed for 16 hre and the Cell; was removed o
racue.  The vesulting =olid was dissolved in 30 wl of MeO11 and
treated with o mixtine of 1R g of KO in 20 wl of 1O, The
nuxture was refluxed for 2 e and covled. A solid, nentral by-
product was filtered off and the basic filtrate was acidified with
4000 11304 The resulting solid was filtered off and recrys-
tallized from MeOIl 1o yield 1.41 g (257,) of the desived neid,
mp 1861802,

edr L Cadion, Ana. Cldm. (Maris), 13, 2714 (1956).

Synthesis and Pharmacology of Some «-Oxy- and

a=-Hydroxy-1-benzyltetrahydroisoquinolines

Jerny A. Wessacy, JorL L. Kirkrarrick, Epwarp Macko, AND Bryce Dovaras

Swidth Kiine and French Laboratories, Philadelphia, Pennsylvania

Itecctved February 21, 1068

A series of a-oxy- and a-hydroxyl- I-benzyltetrahydroisoguinolines has been prepared and subjected to several

pharmacological screening procedures.

These inclnde dose-range studies in mice aud analgetic and antipyretie

testing. A biological profile of these componnds derived from the resnlts obtained is discussed.

The naturally oecurring 1-benzyl and phthalideiso-
quinoline alkaloids exemplified by laudanosine (I) and
narcotine (II) have often been the subject of chemical
and pharmacological investigations.!=% Nore recently,
synthetic 1-phenethyltetrahydroisoquinoline types such
as ITII-V have undergone extensive chemical study?
because of their miteresting analgetic properties.®

(1) A. Burger, Alkaloids, 4, 29 (1954).

(2) J. Stanék, ibid., 7. 433 (1960), and references cited therein.

(3) H. G. Boit, "Ergehnisse der Alkaloid-Chemie bis 1960, Akademie-
Verlag, Berlin, 1461,

In spite of the intense and continuing activity in this
area, both the a-oxo- (VI) and a-hydroxy-1-benzyl-
tetrahydroisoquinoline (VII) alkaloid types have not
yet been thoroughly examined chemically or, more
important, beeu adequately screened pharmacologically.
Occasionally the former have been isolated as by-
products in synthetic sequences;®~* there also are two

(43 A. Brossi, H. Besendorf, L. A. Pirk, and A. Rheiner, Jr., in “Aunalge-~
ues,” (1, deStevens, K., Academic Press Ine., New York, N. Y., 1463, n
281,

(% A. Brossi, M. Besendorf, B. Pellmont, M, Walter, and 0. Sehneider,
Helv. Chim. Acta, 43, 1459 (1960).
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