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charcoal) and evaporated. The residue was taken up in a mini-
mum amount of 959 ethanol and cooled. The crystalline product
was collected and recrystallized repeatedly until only a single
radioactive spot conld be seen after radioscanning a tle strip.

TasLe 111
Spec
Amt Reaction act.,
userl, time, % G uetiries/
Isomer mg Iir recovery excliange mg
I1a 450 12 a1 50.9 9.95
I1b 450 15 42 52.4 9.13
IIc¢ 00 (.5 63 26.7 4.98
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In the course of a continuing search for tumor in-
hibitors of plant origin, aristolochic acid (I) was
characterized as a tumor (Adenocarcinoma 753)-
imhibitory principle from Airistolochia indica 1.° A
subsequent veport described a syuthetic approach to
aristolochic acid and related phenanthrene carboxylic
acids.t We report herewith the synthesis and evalua-
tion of an aristolochic acid analog without oxygen ether
functions and with a saturated ring, namely 9-nitro-
1,2,3,4-tetrahydrophenanthrene-S-carboxylic acid (XI).

Naphthostyril (8-amino-I-naphthoic acid lactam, IT)
proved to be a useful starting material for a Haworth
synthesis of XI (see Scheme I). In accord with expecta-
tion based upon analogy to similar acylations of acetyl
derivatives of aniline’ and l-aminonaphthalene® sue-
cinoylation of naphthosty il afforded III, with the acyl
group para to the amido nitrogen. Attempts at
Clemmensen reduction of IIT or its methyl ester (IV)
were unsuccessful. However, Wolff-IKishner reduction
under the conditions of Huang-Minlon” gave v-(5-

(1) ¢a) Yart XXIV: 8, M. Kupeban, T.-H. Yang, G. 8. Vasilikiotis.
M. H. Barnes, and M. L. King, J. 4m. Chem. Soc., 89, 3075 (1967). (1
This investigation was supported by researcli grants fromn the National
Cancer Institute (CA-04500) and tlie American Cancer Society {T-275).,

(2) American Foundation for Pliarmaceutical Education Fellow, 1963~
1965,

13) 8. M. Kupchau aud R, W. Doskolely, J. Med. Pharw, Chew., B, 657
(1962),

(4) S, M. Kupelian and H. C. Worser, J. Org. Chem., 30, 3792 {1965).

(5) J. P. English, R, C. Clapp, Q. P. Cole, and J. Krapclo, J. Am. Chem,
Soc., 8T, 2263 1194H).

(6) N.J. Leonard and A. M. Hyson, <4id., 71, 1392 (1949).

{7) Huang-Minlon, tbid., 68, 2487 {1946).
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naphthostyril)butyrie acid (V). Cyeclization of V with
polyphosphoric acid® proceeded smoothly to yield 1-
keto-9-amino-1,2,3 4-tetrahydrophenanthrene-S-carbox-
vlie lactam (VIII). Huang-Minlon reduction of VIII
gave VII. Lactam VII was hydrolyzed with NaOH
In refluxing aqueous dioxane, and the liberated amino
acid was directly converted, ria a Sandmeyer re-
actlon, ' to 9-nitro-1,2,3 4-tetrahydrophenanthrene-8-
carboxylic acid (XI) in 379 vield. The Sandmeyer
reaction was markedly pH dependent, and a satisfac-
tory yield was obtained only at about pH 6.5. Tuder
more strongly acidie conditions the yield of desired
product decreased, and the principal isolable product
was  9-hydroxy-1,2,3 4-tetrahydrophenanthrene-8-car-
boxylic acid lactone (VI). An alternative projected
route to XI was VIII — XIII — XI. However, the
poor yield in the Sandmeyer-type conversion of VIII
to 1-keto-9-nitro-1,2,3 4-tetrahydrophenanthrene-8-car-
boxylic acid (XIII) made this approach less practical.

The structure of XTI was proven by decarboxylation
to 9-nitro-1,2,3 4-tetrahydrophenanthrene (XII), and
this was characterized by conversion to the known
9-amino-1,2,3 4-tetrahyvdrophenanthrene (IX)" and 9-
acetylamino-1,2,3 4-tetrahvdrophenanthrene (X)."

Compound,s VII and XI were evaluated for tumor-
inhibitory activity against Adenocarcinoma 735 in mice
and against human carcinoma of the nasopharynx
carried in cell culture (KXB).'? No significant inhibitory

(8) F. Uhlig and H. R. Snyder, ddvan. Org. Chem.. 1, 35 {1960).

(9) H. Goldstein and P. Francey, Helv. Chim. Acta, 18, 1362 (1932),

(10) E, R. Ward, C. D. Johnson, and J. G. Hawkius, J. Chem. Soc., 84
1“'60; W. K. Bacluuauu and M, W, Cronyu, J. Ocg. Chem., 8, 456 {19431,

{12) Cytotoxicity and in vive inlibitory activity were assayed under the
aaspices of tlie Cancer Cliemotlierapy National Service Center, National

Cancer Institute, National Institutes of Health., The procedures were those
described in Cancer Chemotherapy Rept., 28, 1 (19621.
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wits observed for cither of the compounds

Kxperimental Section’s

v-(5-Naphthostyril)-+-ketobutyric Acid (III).- -A suspeunsion
af 4.0 g (24 mmoles) of naphthoxtyril and 4.8 g (4% mmoles) ol
finely powdered sureinie anhydride v ggum-tetrachloroethane wis
cooled I ice and stirred vigoronslv.,  Anhydrons powdered
AlCE (26.0 g, 196 mmoles1 was added over 1 2-hn period. The
ice bath was removed and the <tirring was continned for approxi-
mately 72 e When the initial vellow snspensian becinme green
tabont 1 hr after the addition ol the AlCL) the reaction mixtnre
thickened.  "The mixinre was 1reated twhile conling in ieedr with
tanmt of 1007 HCUand steam di=tilled 161 no more tetrachlorn-
ethane came vver; the hot vellow mixture was innnedintely
filtered.  'This yielded 2 brown precipitaie (A) and yellow
liltrnte (B) Preeipitate A was .\11,\1)(‘11(1(*»1 1 aquents Na(tl,
~tirred for 1 hr, and fltered, and the brown filtrate was eantionsly
acidified with HHCL to yield 3.1 ¢ ol ernde produet (1), mp >27 53¢
dee. Tiltrate 13, upon enoling, deposited a precipitate which wos
shownt to be mainly ernde uaphthostyril. Treating the recovered
ernde naphthaxtyril with NaoC'Qy =obnon and acidifving 1the
filtnte yielded 122 @ ol 111, Hecovered paphthostyril weighed
Lo gs Both crops of HI were combined and reervstallized fram
boilibg acetic acid with Novit 1o vield 2.8 g 1429, of light mim
colored fine needles, mp ~27%° dee. Repeatel crvstallizations
vielded fine vellow needles: mp ~278° dec: Aoy 28098 o
300 Agas 297 i (e 16,0001, 2525 (14,0005, 326 (52201 The vield
uf 1T, based on mnecovered naphthostyvril, was 63¢, .

Awal, Caled for CLIT,NO, O 66,91 1L 402 N, L2200
nent eqiiv, 2600 Fonnd: ¢ 66.72: H, 431 N, 507 vewt
v, 206,

The methyl exter IV was prepared by CHaN. methylation of
the acid TH. Reervstallizations from tobiene gave vellow needles:
mp 1815 INI%0 A 576, D80 5,08 4.

daal. Caled Tor CllaNOy: O, 67840 U, 4065
Fonnd: (4 67570 1, 441 N, 470,

~ -(5-Naphthostyril)butyric Acid (V). A mixture of ketone 111
350 g, 13 mmolex), KOH (4,70 g, 66 ninoles), and 8537¢ hydra-
zine hyvdrate CGLs ml) in diethylene glvead (35 ml) was treated by
the procedire of Hnang-Minlon.® The cooled dark brown sohe
tion was ponred into 130 ml of water to form o elear =olution,
which vielded 2 previpitate when ponved into 70 ml of cold 6.V
HCL The yield of ernde green precipitate V owax 2.8 g The
cride precipitate Vo owas dissolved o agneons NioyCOy =ohition
and filtered Tree of nonneidic sub=tances and the filtrate was
neidified 1o yvield 2.1 g ol green precipitate, mp 200-220°, A
portion of the prodnet €123 g1 wa= Inrther purified by adsorbing
it L g of silicie acid, which was added as a dry powder th
6.0 g of silicie acid packed 1 benzene.  The desired produet v
wits elnted with 1077 MeOU in CHCL (0019 @), inp 220225
Repeated ervstallizations from tetrahydroturan (THE) gave an
analytical sample of Voo 225-227%0 Ao 340 mpu e 100,
H24 127500, 256.5 122,200, 215 054, tauy,

dnel. Caled Tor (,,li NOu: ¢ 7as: HL 5 N a4
Fonnd: ¢, 70.67; 11, 525 N, J2.61.

Lactam of 1-Keto- 9 -amino-1,2,3,4- tetrahydrophenanthrene 8-
carboxylic Acid (VIIIL --Polvphosphoric neid (25 g) was weighed
diveety inmo o vared 150-ml beaker and heated (n abont S0°.
While stirring, the aeid V(2.5 g 10 mmoles) was added, ainld
gradnally  the sn=peusion beemne u dark brawn-red solntion.
The renction praceeded for 50min and then was stapped by potir-
g the sulntion into eold water, 1o vield a vellow-green precipi-
tire. hix precipitate was snspended in NaoCOq solution 1o
renove mrencted aeid. The ponacidic produer was snblimed at
200° 0003 1 (o vield vellow crvstalline prodnet VI, 1N g
(747, T'he melting podnt wax indelinive: the componnd =nb-
limed and decomposed above 270°0 (lne resnblimation gave an

N, 440,

13y Melliog poads were detecmmed oo w0 Fisler<daloes el Joiut
age whitle Lad beed calibrared wirle stateland samples:
algve 250% are wneorrecled.
wied in 954 ethianol on a Becknian (Model DR2A) yecording spectrophiv
yorneter atd a Cary 13 odel 11-M8) recarding speciropboiometer. Infrared
ulwsorption specira wete recorded jn K13e as yicrodisks (niaguified with u
Beckian Ledm cobdensery ov i Beckivan « Moedel 78] dondle-beam jufrarwl
ceording spectropholueler.  Miccornalyses were Jerfonoed Ly Mre. Jo 1
Vheino, Maetueler, Nodo 0 Skellysolve B orefers o poegleany elier fraciion
hilitg ) GE-U8%, Tle paplalosiyrd was sdaaived fooan Wonnl K Ladaan-
aal cecrystallized feron Tuotzene witli Naeio yeentmend .

melting poilnts
Cliravioler alsorprion spectea were deter
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analytieal sample: A
(ketone): Ayux 287 nip (e 27,0001, 271
B4R (3200

Laual. Caled for CHONO20 ¢, 7o213; 1, 4670 N, 2.00,
Found: €, 70.90; 11, 4.81; N, 2.85.

The 24-dinitrophenylhydrazone wiu~ recrystallized from -
methyviformamide (o give mst-colored needles, mp >200° dec.

Aual. Caled for Cyld,; N ¢, 6043 H, 3620 N, t6.7%
Fomd - CL 644 1, 3.7 N 1655,

Lactam of 9-Amino-1,2,3,4-tetrahydrophenanthrene-8-
carboxylic Acid (VII), Tu asolution of KOH (100 g, I8 nimoles:
i 12 mlof diethylene glveol, were added ketone VITT (o0 g,
Aoxmmmdesiand 10 mb of X5, hyvdrazine hyvdre. The proce-
dure and work-np were identieal with those for the reduction of
ketane L Afrer addifiention, o greenizh precipitan: (0,76 g
wiax obtained, myp 2111 240°, This was dissolved in THI i
adsorbed coro 10 g of Merck ahnnina by gradnal evaporation
uf the solvent. This diyonixinre was added ta 21 ¢ ol the smne
adsorbent in benzene, Componnd VIT was eluted with CHCL:
vield LG4 g 170 5, mp 225-230° Repeated crvstallizatiins
from aceinne: waier, followed by sublimation at 150° (001 nn,
vielded an smalytieal =mnple of VI1: mp 288-230%0 N 5048
dactanr carbonyl s oy 261 Mg ce 27,0000 525 cju, 4t
00

Aol Caled Tor Co NGO O
Fomnd: 0 80085; 1L, 6,040 N, 620,
9-Nitro-1,2,3 4-tetrahydrophenanthrene-8-carboxylic Acid
(XIi Taa solntian of NaOH (L37 g0 14 mequiv) in hot water
1o mly was adided o solntian of the lneramn V (L15 g, 1.7 mmole s
i dinxame s 6 v, and the mixtinre was refluxed Tor 17 b The
resnlting vropge solntion was eooled in ice and NaN(, (0,40 g,
5.8 pialesr was added. The solntion was added dropwise 16
av ice-coaled <olmion of 5.0 ml (60 megnivtof HCLand 10 mil or
witter ¢ positive g-naphthol test . The resnliing orange sn=pension
wis addel with mnling to a2 su=pension of NaNO« (45 g, 65
nnoles, NallC ¢nd g CaSen L0 (s g and CiasQ ol go
b ol ol water. 1}1(- resnlting foam was broken with o few
millititers a1 her. The solution was =tivred for 2l and allowed
1o stand overnight. The snspension was filtered and the filtrate
Il ~6.5) was acidified YHCH 1o vield a light buff colored
precipitine of N1Waos g €375, mp 245-260° Repeated erys-
tallization= Trom aceiobe-water, with Novit, gave ap analytical
sample of N1 as light yvellow arvstalss mp 262-265° decs Ao
DA, 6,000 T wr A 2092 i Te 43,0000,
Awal. Caled for CpHuNO ) 66.41:
Fannd: €660 Ho 4600 N, 505,
Lactone of 9-Hydroxy-1,2,3,4-tetrahydrophenanthrene-8-
carboxylic Acid (VI). --A mixiure of laeram VIT (050 g, 2.2
nnnoles)y, NaQll €20 g, 50 mequiv), dioxane (21 mb), and water
s b was refluxed Tor 24 b, Sodin nieite (1,235 g0 18 nnoles
wis added ol the solntion wax added dropwise 1o 0 solntion ni
coneentrated HCH IS ml, 216 megnivl and water (32 mi).
The rexulting orange sn=pension ol the dinzonium =alt wax ndded
1o NaNO: o 130 g1, ¢SO0 6205 g1, NaHCO, 5.0 g, and
Ch0) 2.0 g0 inwater. The mixtare <howed evolution ol brown
NO.and a devidedly aeid reaetion 1o pll paper. The sispension
wax filtered and the precipitate was extracted with acetone, 1o
vield lactone VI, Necrvstallization from acetone-water alforded
vellow veedles (01X g, 365, mp 164.5 166°.  Heerystallization
twice more from acetobe gave vellow prisms=. mp 188-165.5°,
Aoy 004 w5 -lactone «
dnal. Caled Ton U H e
KT L 544,
1-Keto-9-nitro-1.2,3 4-tetrahydrophenanthrene-8-carboxylic
Acid 1XIII).  The pracedure deseribed for the sypthesis of X1
wits followed, nsing (L40 ¢ (1.7 wmoles) of keto laetam VI
Upon e ullhmlmn ol the filtrate, a pinkih ran precipitate (L1G
0 wax obiained,  This precipitate was colleeted aud dissolved in
a small amonnt of methanol and adsorbed onto L4 g of Davison
silien gel by evaporation uf the =olvent. The dry orange powder
wus added e 700 g of the =ame adsorbent paecked iv benzene,
The fractions ehited with 10¢, ether in benzene were combined
(L g, 21070, mp 230-235°. The combined material wus re-
chromatographed in the sanie way on 4.8 g of silica gel, and ugain
the fractions elnted with 107 ether in bengene were combined
(LOTT g). Repeated 1rvstallizations from methalml—warel' gave
- analvtical sample of NTIT: mp 238-241°0 A 6.98, 744 p
CDIro grulp i A 257 e 40, 111(1), .;1(1 (.»oi(l)
Anal, Caled oo CLTNUL O 616 1, sas N, bad
o s 00 G0s, ot 1 o, "14, N, 004,

590 = dactam earbonyl), 6.00 u 1x:
(32,5000, 27 (33,0010,

NGO T ST N, 627

., 483 N, J6.

C,osneds L a3 Fonnd: O
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9-Nitro-1,2,3,4-tetrahydrophenanthrene (X1I).—A mixture of
XI (0.05 g, 0.18 mmole), copper (0.075 g, electrolytic metal,
Fisher), and quinoline (8 ml) was heated for 15 min at reflux
temperature. The dark brown solution was cooled, dissolved in
CHCl;, and filtered free of copper. The CHCl; solution was
extracted four times with 109, HCI, twice with saturated
NaHCO;, twice with water, and dried (Na,S0;). The CHClL
was evaporated nnder reduced pressure to leave a brown oily
residne (0.046 g) which was dissolved in a4 minimum amount of
Skellysolve B and chromatographed on 1.3 g of Merck alumina
in Skelly#olve B. The second 10-ml fraction eluted with Skelly-
solve B yielded 1L.024 g (619%) of vellow crystalline material
(XII), mp 75.5-76.5°, A52% 6,63 and 7.46 u, which was used as
such for reduction.

9-Acetylamino-1,2,3,4-tetrahydrophenanthrene (X).—A mix-
ture of .027 g (0.12 mmole) of XII, 0.080 g (1.2 g-atoms) of
zine dust, and acetic acid (3.5 ml) was refluxed for 1.5 hr. The
suspension was filtered hot, and the resulting yellow filtrate wax
diluted with water and the solution was evaporated to dryness
under redieed pressire. The residue (0.023 g) was taken up in

New CoMPOUNDS 979

CHCl; and dried (Nas80,). Kvaporation of the CHCl; under
reduced pressure left a semisolid brown residue which was dis-
solved in a minimum amount of benzene and chromatographed
on 1.0 g of Merck alumina in benzene. Fractions (10 ml) were
collected, and fractions 3, 4, and 3, eluted with 59} ether in
benzene, yielded light yellow material. These fractions were
combined, dissolved in benzene, and rechromatographed on 1.0
g of Davison silica gel in benzene. The fractions eluted with 109
ether in benzene yielded crystalline residues; these were combined
and recrystallized from ethanol-water with Norit to afford
colorless fine needles (2 mg): mp 192.5-193°; Amax 3.04 (8),3.26 (w)
(NH of amide), 6.05 u (s) (‘'amide-I band’'). The latter physical
data supported characterization of the material as X (lit.!! mp
191-192° from ethanol).

9-Amino-1,2,3,4-tetrahydrophenanthrene (IX).—The nitro
compound XII was reduced catalytically with Pt and hydrogen.
Recrystallization of the product from Skellysolve B gave light
tan crvstals: mp 76-77°; Amax 2.80 (8), 2.96 (w) (free NH.
stretching), 6.18 u (w) (NH bending). The literature!! reports
mp 76.5-77° for IX from ethanol-methanol.

New Compounds

A Direct Synthesis of

1-3-p-Arabinofuranosyl-5-fluorocytosine’

F. Ke11ER, J. E Buyxkegr, anp A. R. TYRRILL

Medicinal Chemisiry Section, Research Division, Riker Laboratories,
Division of Rexall Drug and Chemical Company,
Northridge, Califernia 91326

Recetved March 15, 1967

The interesting cancer chemotherapeutic agent, 1-8-p-ara-
binofuranosyl-5-fluorocytosine (1), has recently been synthesized?
by an application of the Fischer-Helferich procedure? in a seven-
step sequence. The Hilbert-Johnson* method when applied to
the synthesis of this compound has resnlted in a more direct
synthesis of 1 and 1-8-p-arabinofuranosyl-3-fluorouracil (2).2:3.5.6

An untsual featine of the nmr spectra of the nucleosides in the
5-fluoropyrimidine series was the appearance of a pair of doublets
for the anomeric hydrogen rather than the expected doublet
which is attributed to an apparent long-range coupling effect of
the 5-fluoro group on the C,’ proton’ (see Table I). The effect
is also evident in the very recently published nmr spectra of a-
and @-d-fluoro-2-deoxyuridine,® wherein the pattern for the
anomeric proton appears as a split triplet (1nultiplet of six) and a
split pair of donblets (multiplet of eight) in the 58 and « anomers,
respectively, rather than the normal patterns consisting of a
triplet (pseudo-triplet) or a pair of doublets (multiplet of four)
expected in the nonflnorinated compounds.®

(1) This work was carried ont under tlie auspices of the Cancer Chemo-
therapy National Service Center, National Cancer Institute, National
Institutes of Healtli, Public Health Service, Contracts No. 8A-43-ph-3764
and PH43-66-904. The opinions expressed in this paper are tliose of tlie
authors and not necessarily tliose of the Cancer Chemuotherapy National
Service Center.

{2) J.J. Fox, N. Miller, and 1. Wewnpen. J. Med. Chem., 9, 101 (1966).

{3) N. C. Yung, J. H. Burclienal, R. Fecher, R. Duscliinsky, and J. J.
1ox, J. Am. Chem. Soc., 83, 4060 (1961).

{4) T. Y. Shen, H. M. Lewis, and W. V. Ruyle, J. Org. Chem., 30, 833
(1865); F. Keller, and A. R. Tyrrill, ¢bid., 31, 1289 {1966).

15) E.J. Reist, J. H. Osiecki, L. Goodman, and B. R. Baker, J. Am. Chem.
Soc., 83, 2208 {1961),

(6) F. Keller, N. Sugisaka, A. Tyrrill, L. 14, Brown, J. 2, Bunker, and I,
J. Botvinick, J. Crg. Chem., 31, 3842 {10686).

(7) We wish to thank Dr. E. I. Reist, Szanford Research Institute, Menlo
Park, Calif., for confirming the presence of tliis spectral feature in ano-
metically pure 2 prepared by another metliod.’

(8) A. Dipple and C. Heidelberger, .J. Med. Cher.. 9, 715 (19686).

(9) M. 1. Robhius and R. K. Robivs, /. Ane. Clew. Soc.. 87, 1934 (1965)

(10) R, UL Leaieax amd M, offer, Cay. J. Chew,, 39, 110 {1961).

TasLe |
60-Mc NMr Spectra oF C'H N
1-8-D-ARABINOFURAN OSYLPYRIMIDINES

Base L Description J, cps
3-Fluorouracil (2) 4.02¢ Pair of doub 4,2
2’3",5-Tri-O-acetate of 2 3,720 Pairof donb 4.5, ¢
5-Fluorocytosine (1) 3.982  Pair of doub 4,2

3-Fluoro-4-methoxy-1H-pyrimi-

din-2-one (3) 3,99+  Pair of donb 4,2
4-Methoxy-3-methyl-1H-pyrimi-

din-2-one 3.94¢  Doub 4
Cytosine 3.88  Doub 4.5
Uracil 2°,3%,5-tri-O-acetate 3.64* Doub 4
Thiouracil 2/,3’,53'-tri-O-acetate 3.66* Doub 4

oI DMSO-de. *1In CDCl;. < In DO, 7 Relative to TMS

internal standard for organic solvents and sodinm 22-diniethyl-
2-silapentane-3-sulfonate (DSS) for D.0.

Experimental Section

1-(B-p-Arabinofuranosyl)-5-filuoro-4-methoxy-1H-pyrimidin-

2-one (3)—2’3",5-Tri-O-benzyl-1-(p-nitrobenzoyl) - o - arabino-
furanose!! (28.5 g, 0.05 mole) was added to dry methylene chlo-
ride (350 ml) which had been saturated with HCI at 0°. The
solution was allowed to stand at 0° for 2 hr while bubbling in a
slow stream of anhydrous HCl. The p-nitrobenzoic acid which
had separated in nearly quantitative yield was removed by rapid
filtration through a sintered-glass funnel. The filtrate was
concentrated to dryness in vacuo (bath 40°) and evacuated (0.1
mm) for 16 hr (25°). The residual chloro sugar was dissolved
in dry CH.Cl; (320 ml) and 2,4-dimethoxy-3-fluoropyrimidine!?
(7.9 g, 0.05 mole) in CH,Cl, (80 ml) was added along with molec-
ular sieves!? (20 g). The mixture was stirred for 3 days at am-
bient temperature protected by a drying tube. The mixture
was filtered (Celite) and the filtrate and a CH,Cl, wash were
combined and concentrated ¢n vacuo to a pale yellow syrup
(29.2 g). The syrup was dissolved in dry CH;0H (400 ml)
and hydrogenated in two batches each using freshly prereduced
PdCl; (3 g) and an initial hydrogen pressure of 3 atm. Reduction
was complete in 15 min and the systems were bled free of hydro-
gen and flushed with N, and the mixtures were filtered from the
catalyst. The catalyst was washed with CH;0H and the fil-
trates and washes were nentralized by stirring with Dowex

{11) R. Barker and H. G. Fletcher, Jr., J. Org. Chem., 36, 4605 {1961).

{12) M. Prystas and F. Sorm, Colleciion Czech. Chem. Commun., 30,
1900 {1965).

(13) Linde Molecular Neves Type A, 1/)-in. jellets, Limde Divisiun,
Union Corlide Corp.



