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Iighteen candidate irreversible inhibitors of eytosine nucleoside deaminase were synihesized: fifteen (3-171
were bridged to a terminal sulfonyl fluoride group from ihe phenoxy motety of 5-(33,4-dichlorophenyl)-1-phenoxy-

propylevtosine and three (18-20) from the 5-phenyl moiety of I-phenoxypropyl-s-phenyleytosine.

Of these IN

compounds, 15 showed 1o irreversible inhibition, one (9) showed poor irreversible inhibition, one (18) showed

good irreversible inhibition, and one (3) showed excellent irreversible mhibition.

A-13,4-Dichlorophenyhi-1-

[p-(p-flaorosalfonylbenzamido )pheroxypropyl evtosine (3) had a K ~ 50 p3f, at 100 w3, 3 gave complete
inactivation of the enzvme with a half-life of <2 min: that 3 inactivated the eazyme via a ceversible enzyime
inhibitor complex, the so-called aetive-site-divected mechanism, was ~trongly =apported by straetare-aetivity

relationships.

The cytosine nucleoside deaminase from Escherichiia
coli B can be inhibited by 1,5-disubstituted urscils
(1)3* and cytosines (2).2 Inhibition by 2 can be en-

R,

R,
N#

O)\N |

|
(CH»_:);O*@
R»

1R, =OH
2.R,=NH,

haneed sevenfold when the 5-aryl group is substituted
by R; = 3,4-Cly; furthermore, the 3-arvl group could be
substituted with R; = AeNH with some enhancement
of inhibition.? The binding of the phenoxy moiety of 2
could also be enhanced two- to threefold by substitution
with R; = halogen or benzamido.?

The bulk tolerance for R; = acetamido or R, = benz-
amido on 2 suggested that active-site-directed irre-
versible inhibitors® of cytosine nucleoside deaminase
could be constructed by having either R, or R; bear
terminal sulfonyl fluoride;* the latter group has been
found to be particulnrly effective for formation of u co-
valent bond with the enzyme outside the active site.
presumably with an appropriately located serine”
The synthesis and enzymie evaluation of =uch candidate
active-site-directed irreversible inhibitors of eytosine
nucleoside deaminase is the subjeect of this paper.

Enzyme Assays.—Since the position of an amino acid
residite capable of forming a covalent bond with an
SO.EF moiety on an inhibitor, such as the hydroxyl of
<erine, is unknown, a random search must be made

(1) The generous support of this wock by Geant (1.1A-08695 from the Na-
tional Cancer lnstitute, U. S. Public Healch Service, is gratefully acknowl-
ertgud.

(2) For the previous paper in this series see 13, R. Daker and J. 1. Kelley,
g Med. Chem., 12, 1039 (1969).

(3) B. R, Bakerand J. L. Ixetley, ¢hiri.. 11, 682 (1968), paper U X XN of thix
series,

(4) 3. R, Baker and J. L. Welley, <hiv., 11, 686 (1968}, paper CNXX1 of
this series.

() B R Baker, “Design of Avtive-Site-Direried Irreversitdr EKnzyine
Inbibitors," Jobn Wiley am! Sons, Ine., New York, N. Y., 1967.

6) B. R. Baker and G. J. lyurens, ./, Med. Chem., 10, 1113 (1987), paper
OV of this series.

(7v 3. R. Baker amt J. A0 Hurlboy, ibiv., 11, 233 (1968), paper CNXTI1
of vhix xeries.

until an effective compound is fonnd.  When an amina
group on an ihibitor is available, we have standardized
on #ix  combinations of bridges to benzenesulfonyl
fluoride; these bridges are carbamoyl. ureido, and
sulfamoyl.  The fluorosutfonyl group iz then positioned
mela or para to the bridge. The carboxamido and
sulfonamido bridges have different bond angles in the
gromd state. therefore positioning the SOuI" group
differently; similarly, the ecarboxamido and ureido
bridges will position the SO:I7 motety differently due to
the difference in bridge lengths and relatively fixed
ground-=tate conformations.

Three positions for the amino group (Ry) on the
phenoxy moicty of 2 are feasible, Thus the total
nunmber of compounds that could be made 1x 18 for
preliminary =carch; of these 18, all six para compounds
were made, but only five of the wmefa and fonr of the
ortho compounds; in all casex the R; group on 2 was5.-
4-Cl,.  The enzvme results with these 15 compounds
are listed in Table I Of these fifteen compounds, only
one (3) wax a good irreversible inhibitor, one (9) wax »
poor irreversible inhibitor, and the remaining 13 showed
no irreversible inhibitioun.

When the p-fluorosulfonylbenznmido nolety wus at-
tached to the para position of the phenoxy proup of 2
(R, = 34-Cly, the vesultant 3 had I = 0.1 md/; =«
Dixoun plot of 1717 ¢s. T at two substrate concentrations
gave K, = 50 = 15wl for 3 and the Kineties were
“competitive.” The enzyme was completely inacti-
vated in 60 min when incubated with 0.1 il of 3. Al-
thongh this concentration ix twice the solubility of the
compound, actually only a <hight turbidity was present:
since an incubation aliquot is diluted tenfold for assay.
1o problem wax enconntered in the assay of the resul-
tant elear solution.

That 3 inactivated the enzyme by the active-site-
direeted mechanism was eclearly shown with 21; the

(‘..HnNHC()@S(')_,F

21

latter at 0.1 mJ/ showed no inactivation of the enzyme.
If 3 had inactivated the cuzyme by a <imple bimolecular
process, then 21. which ix the terminal moiety of 3.
should have inactivated the enzyme even more rapidly
than 3. Thus it 1 highly probable that the inactiva-
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TasBLE L
REVERSIBLE AND IRREVERSIBLE INHIBITION® OF CYTOSINE NUCLEOSIDE )EAMINASE BY
NH,
Rs
NZ |
o%N
| R,
o~
Reversible” Irreversible—————
% Estd Iso, Inhib,
No. Ri Rs Inbib, m3¥ inbibn mM m.\ Time, min % inactn
p-NHCOC:HS0,F-p 3,4-Cl, 0.050¢ 33 0.10 0.10 60 100
0.10 2 4, 20 70, 81, 100¢
4  p-NHCOCsHS0,F-m 3,4-Cl, 0.098 50 0.098  0.098 60 0
B p~-NHCON HC:H 80, F-p 3,4-Cl, 0.025¢ 42 0.035 0.10 60 0
6  p-NHCONHCH,S0,F-m 3,4-Cly 0.025¢ ~0  >0.1 0.10 60 0
7 p-NHSO,CsHSOF-p 3,4-Cly 0.10 50 0.10 0.10 60 0
h p-NHSO,CsH SO, F-m 3,4.Cl, 0.050¢ 0 >(0.2 0.10 60 0
o) m-NHCOC:H,S0,F-p 3,4-ClL 0.0254 ~0 >0.1 (.10 60 22
10 m~-NHCOC:HSOF-m 3,4-Clp 0.050¢ ~16 ~0.2 0.10 60 0
11 m-NHCONHCH,SO,F-p 3,4-Cl, 0.0404 0 >0.16 0.10 60 0
12 m-NHCONHC:H SO F-m 3,4-Cls 0.104 0 >0.4 0.10 60 0
13 777,-\‘ HSOQC6H4S02F-7’IL 3,4—C12 0. 050d 0 >O 2 0.10 60 0-10
14 o-NHCOCH, SO F-p 3,4-Cl, 0.056 50 0.056 0.056 60 0
15 0-NHCOCsH SO F-m 3,4-Cl, 0.025¢ 0 >0.1 0.10 60 0
16 o-NHCONHC:HSO,F-p 3,4-Cl, 0.010¢ 0 >0.04 0.10 60 0
17 0-NHCON HCsH SO, F-m 3,4-Cl, 0.0254 23 0.075 0.10 60 0
1R H p-NHCOCH. SO0 F-p 0.0504 33 0.10 0.10 60 75
0.10 16, 30 50, 64¢
19 H p~-NHCONHCsH SO F-p 0.025¢ 27 0.053 0.053 60 0
20 H p-NHCONHCHSO.F-m 0.025¢ 29 0.060 0.10 60 0

+ The technical assistance of Julie Leseman and Sharon Lafler is acknowledged.
mM 2’-deoxyeytidine in pH 7.4 Tris buffer containing 109, DMSO as previously described.?

® The enzyme from E. colt B was assayed with 0.1
¢The enzyme was incubated at 37°

with the inhibitor at the concentration and time indicated in pH 7.4 Tris buffer containing 109; DMSO, then the amount of remaining

enzyme was assayed as described in the Experimental Section.

tion of the enzyme by 3 proceeds through a reversible
enzyme-inhibitor complex, the concentration of the
latter being the rate-determine species;® with a K; =
0.05 m}, 0.1 mM of 3 would reversibly complex about
679, of the enzyme?® A more detailed time study
showed that 709, of the enzyme was inactivated in 2
min, 849 in4 min and 1009 in 20 min,

The only other sulfonyl fluoride bridged to the
phenoxy moiety of 2 (R; = 3,4-Cl;) that showed irre-
versible inhibition was the m-(p-fluorosulfonylbenz-
amido) derivative (9); 9 was much less effective than 3,
since 9 gave only 229 inactivation in 60 min,

The most accessible amino derivative on the 5-
phenyl group of 2 is the para isomer.? Three of the six
basic bridges to an SO.F moiety were synthesized from
this p-NH, derivative (Table I). Of these three, only
18 showed irreversible inhibition with a half-life of 16
min.

The discovery that 3 and 18 are active-site-directed
irreversible inhibitors of cytosine nucleoside deaminase
from K. coli B completes this phase in the search for ir-
reversible inhibitors of this enzyme that might be useful
adjuncts to cytosine B-arabinoside in cancer chemo-
therapy.?® The next phase is the design and synthesis of
irreversible inhibitors of cytosine nucleoside deaminase
that could inactivate a tumor enzyme, but not the en-

(8) For the kinetics and types of irreversible inhibition see ref 5, pp 122—
129.

(9) For a detailenl discussion of the possible utility of selective irreversibte
inhiibitors of this enzyne see ref 3.

4 Maximum solubility.

¢ From a six-point time study.

zvme in normal tissues:® such studies have been ham-
pered by the instability of the mammalian enzymes. '
Chemistry.—The synthesis of the amine intermediates

(22a, 23a) were described in the previous paper.? The
NH,
N#

| NHR

(CH.);0C:H;
22 23

a, R=H

b, R = CONH C.H,S0,F
¢, R=COCH,SO,F

d, R = S0,CH,SOF

urea-bridged sulfonyl fluorides (22b, 23b) were synthe-
sized by condensation with the appropriate O-(p-ni-
trophenyl)urethan derivative!! of aminobenzenesul-
fonyl fluoride; these urethans have the advantage that
thev are insensitive to traces of moisture, However,
the synthesis of the carboxamide (23¢) from the cor-
responding acid chloride was hampered by traces of

(10) (a) W. A. Creasey, J. Biol. Chem., 388, 1772 (1963); (b) R, Tomchick,
L. D. Saslaw, and V. 8. Waravdekar, tbid., 248, 2534 (1968): (c) G. B, Wis-
dom and B. A. Orsi, European J. Biochem., T, 223 (1969);: (d) the human liver
enzyme is stable according to G. W. Camiener and C. G, Smith, Biochem.
Pharmacol., 14, 1405 (1965).

(11) B. R. Baker and N. M. J. Vermeulen, J. Mel. Chem., 12, 79 (1969),
paper CXXXYV of this series.
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NH.

N/

| .

N, Ry Rs
2 p-NHCOCH RO F-p 3,4-Cl
+ p~NHCOCH RO F0 3.4-Cl,
5 p-NHCON HCH RO, 10-p 3,4-Cl,
th P-NHCONHCH SO F-n 3,4-Cly
7 /)—N FER( )g(/,sl'hn\'()g}“—p :;(4—((13
N 2N HEO0, ColHL S0, T 3,4-ClL
Y m-NHCOCH,SOF-) 3,4-Cl

1 =N HCOCeHSOF-m 3,4-Cl

b M-NHCONHCHSO P 3,4-Cl

P2 -NHCONHCGH SO 00 3,4-Cl

b =N HSOCol [,R0: -0 54-Cl

1 nNHCOCH R0 3.1,

15 0N HCOCHSO,Foa 54l

b o-NHCONTICG RO -p 24-Cly

7 0-NHCON HC RO, o 5,4-Cl

Is I P-NTCOC RO -

b I p-NHCON HCH SO -
2 H P-NHCONTTCH,S0.F-m

“ Yield of wnalytienly pare material and & mininam.
melt= at 170-179°, resolidified ~190° then remelts.
carbanate. v Recrystallized from DN-H.0,

ture of preheated block: slow heating from 25°

F1oo-Diazabievelo[4.5.01on=d-ene (DBN) azed iy place of FigN.

maorph obtained carlier as needlex, nip 151-153°,
I EVOIL

water and the poor solubillty of the starting amine:
these diffiendties were overcome by treatment of the
reaction nuxture with molecular sieves prior to addi-
tion of the aueld chloride.  This procedure effectively
removed the last traces of HoO and afforded eastly pu-
rified 23¢ (para).  Attempted activation of p-fuorosul-
fonylbenzoic acid ax the water-stable p-nitrophenyl*?
or N-hvdroxysuceiimide! exters failed due to the fack
of reactivity of these exters toward arematic amines
such s amline, 22a. or 23a.

Experimental Section'*

5-(3,4-Dichloropheny!)-1-|p-(rn-fluorosulfonylbenzamido -
phenoxypropyl|cytosine (4) (Method A). -To the cooled =olation
of 0.202 g (0.30 mmote) of 22a (paralitcd mbof DME was added
0.056 g (0.55 mmole) of 16N, Tothe =tiered =solation, protected
fronc noistiae aud cooled on racice bhiah, wax added 011 g
.ot nanoled of w-thorasafonvibeozaovt chlovide ta 1 omlb wf
DN Afier 10 min av 0°, the reaction wax left ovennghy ai
ambient temperalare, then poared aver 30 g of crashed ice. The
resaltant digspersion was acidified t pH T with T N HCL stiered
for several hoars, then filteced, aad the precipitate was wushed
with .0, Thix solid was dissolved in o few milliliters of Me-
OISO or DMF and cooled on an ice batlt. The ~olution was
adjasted vo pIT 7 8 with 5 aqueoas NallCO,, then dilated with

(12) M. Boaoszky aod VoodoVigaeawd, /. Am. Chem. Soe., 81, 5688
[RUBIIN

(13) G. W. Anderson, J. . Zimmerman, and F. M, Callaban, fhid., 86,
1839 (1464).

thle Mh-biidgy ‘pottos tvere taken in capillacy mbes oo Mel-Temp Liock
wmel e orenreecced. Paele apalyvviead smogde teel e scwd oy specren coru
patible whrle (heebe assigndd =teoertees gt vooves] ux g sitngle xpot op e wite
Culle LGOIl 3y,
o, o] 19 wichin (L4 of cheqey.

Amdyses for C, 11, F,
¢ Lecrystallized from FyOH-MeOEtOH-H,0.
r Recrvstallized feorm MeQRtOH- H.O.
gnve gradaal decompositiooc over a wide range.
" Higher meltiog dimorph ax whire granales: a lower melting di-
N ondited (o resetioo.
» Leached with hot FtOAe varemove p-nitrophenal.

The analvvieal =onples gave entehuscon vadaes for

Yiel:]

Mueitand v Mp, fC Ioenola™

B3 I REFRARTIL Cual by, CLENLOS
\ IS 25420 ('-;(;1'1-_\1(‘,13[“1\'4():5
13 {2 255258 Caualln CLENOR
A St D00 00 (,:g(;”ggclgpt\':.( )Pt
B N 201204 dee 1245) CuyHy, CLEN O,
B bl 214206 dee 22077 CaHoyy CLEN 068
A e 244-252 CusHy CLEN, O
13 St 200 202 ( )g»zHgl(jlg}“NA( )N
B Hw 2042057 (‘/351‘133(:13FN;.( )
13 Ty 201200 (‘gﬁl'lggclg}“l\';.( N
A . Ca Hay CLENL O
A " Cul o CLENLO:R
A¥ 5l CogHp CLENLO:N
A DN ColHa:CLENLON
P —— CasHuCLENO
¢ p2us CogHaFN O

A 22 CusHyg FNLOR
A INe ('-_!('.11341"“.\';,(),.5

“Lecrystudlized from FAOH-NMeOFtOH. Ininally
SNee ref T for intermedinte
" Namber 1o parenthesis refers to tempernic-
i Beervstallized from EtOH-H,0.

v Reervsiudhized from MeOBRtOI-DMF-H.0), then

b of teedd watee™  The resaltant precipitate was collectet,
wizhed with 11,0, and ceery=tallized from EtOH-MeOEtOH
H.00 vield, 52 mg (1807) of a ight brown powder, mp 2:34-23%°,
which gave a aegalive Brattore Marshall test.?®  See Table 11
for additiond duwta and other componnds prepared by this
method.

It method B, the reaction mixtare was added to a stirred mix-
e of 15 mlb of CIHCL and 30 ml of 3.8 HaS0,.  Afrer a few
ntcaates 5 g of ernshed 1ee wiw added 10 effect solidification of
the =ali. Tlhe pradnet wis vollected, wished extenstvely whh
[1:O, then processed as i AL

5~|p=(p-Fluorosulfonylbenzamido jphenyl|-1-phenoxypropyl-
cylosine 118} (Method ('3 - A mixture of 0.336 g (1.0 mmolet of
23a. 0.124 g (1.0 mnmole) ol Lo-dinzabieyvelo]4.3.0] not-s-ene
{DBN, 50 mg of molecnlar <ieves UTyvpe 3A ), and 4 mlof DM
was stirred at anbient temperatave for 2 hr. To the stirred niix-
tare wies added 0.222 ¢ (L0 nunolet of p-fluorosulfonytenzoyl
chloride i bl of DME,  After 15 min the resultant solaiinn
wits decatded Tram the sleves into a <ohution of 30 ml of ice watec
and 5 mbof 1.V FCL then siirred foe 30 min. "The prodact was
eollected wnd washed with 11O, The product was dissolved i
ahoat 2 b ol DMEF and cooled v an tee bhath, The solation was
adjusted 1o pH 8 9 with 5", aqueons NaHCOy, then diluted with
10 ml of iee wider.  The procact was codlected, washed with EH.O),
ard reervstallzed: vield, GF mg (1200 of yvellow micro needles,
mp 2532-236° which gave a1 negative Bratton-Marshall tesi
See Table T for additionad dara.

p=Fluerosulfonylbenzanilide 121).--To & =tvred sohnion of
0.945 g (10.1 mmoles) of aniline in 10 ml of dioxane wax added
~olation of 223 g (0.0 mmoles) of p-fluoresulfonylbenzoyl
chloride in 15 ml of dioxane.  The resultant mixture was diluted
with 200 ml of water. The product was collected and washed

A When rhe arganud poecipitate wus puaritied, o unalvzed as vieonee Lot
s lroeidorule:; clot oeatenliznmmn was ot esseotial step,

fras w1 1L Dianker, DLV Raoed, J0 KL Coavant, HLRD Slapero, amd
DAL besloool S Madeesegel. Chene, 3, 428 (L8662 (b)) N CL Dirntoo ol
.ol Maeslol, ben, S0 Biol oo, 128, 537 (1939),
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with H.0; vield 2.67 g (96), mp 206-207.5°. Recrystalliza-
tion from -PrOH gave 2.27 g (81%) of white speats with uu-
changed melting point. Anal. (CH, FNOsS) C, H, F.
Irreversible Enzyme Assays.—The velocity of the reaction with
0.1 mM 2’-deoxycytidine was found to be proportional to the
cytosine nucleoside deaminase concentration. No spontaneous
inactivation of the enzyme in 1055 DMSQO and pH 7.4 Tris buf-
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fer occurred after 1 hr at 37°. The incubation method for de-
tection of irreversible inhibition was the same as described for
trypsin. 7

(17) B. R. Baker and E. . Erickson, J. Med. Chem., 11, 245 (1968),
paper CXV of this series.
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Inhibition of Guinea Pig Complement by meta-Substituted Benzamidines

B. R. BAkER aND MicHAEL CoRY
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43106

Received July 8, 1969

A series of 33 meta-substitited benizamidines weve evaluated as inhibitors of gitinea pig complement-sheep red

blood cell-antibody system in order to determine the optimum substititents for inhibition.

Since some of the

benzamidines with mefa-hydroearbon substitiilents caised severe lysis of the red blood cells in the absence of

complement, optimum hydrophobic interaction with minimal lyxix was determined.

The activity peaked at

n-amyloxy (15) and isoamyloxy (16) which showed 50¢7 inhibition at 0.5 mJ; n-butoxy (14) showed less inhibi-

tion and n-hexyloxy (17) caused extensive ly=is of the red blood cells.
Similar results weve seen with phenylalkyl and phenylalkoxy substituents; m-phenylbutyl

than m-alkoxy.

m-Alkyl substitilents were lesx effective

(30) and m-phenylbatyloxy (20) showed extensive lysis of the red blood cells, but m-phenylpropoxy (19) was an

effective inhibitor at 0.5 m}3.

The best inhibitor showing no lysix was «till the previously described m-phenoxy-

propyloxybenzamidine (21)* which at 0.5 m}M showed 50¢7 inhibition of complement.

Complement is a complex mixture of eleven serum
proteins with proteolytic activity that has a number of
biological actions including rejection of foreign cells.?
Since complement has both ‘tryptic” and ‘‘chymo-
tryptic”” properties,? it can be inhibited by some com-
pounds that inhibit trypsin® or chymotrypsin? when
measured by the sheep red blood cell-hemolysin-serum
method.4¢ Effective “tryptic” type inhibitors were
found in the benzamidine series (1), particularly when

NH

CNH,

R was isoamyloxy or phenoxypropoxy.* The hydro-
carbon nature of the R group leading to enhanced
activity suggested that further studies be performed to
determine the nature and dimensions of this hydro-
phobic interaction, studies that have proved highly
sucecessful with other single enzyme systems.” Such a
study with compounds of stiucture 1 is the subject of
this paper.

(1) This work was generously supported by Grant CA-08695 from the
National Cancer Institute, U. 8. Public Healtl Service.

(2) For the previous paper in this series, see 13. R. Baker and J. L. ielley,
J. Med. Chem., 12, 1046 (1969).

(3) (a) H. J. Muller-Eberhiard, Advan. Immunol., 8, 1 (1968); (b) P. H.
Sehur and K. R. Austen, Ann. Ree. Med., 18, 1 (1968).

43 3. R. Baker and E. I, Virickson, J. Wed. Ckem., 12, 408 (1969),
paper CLI11 of tbis series.

(5) (a) B. R. Baker and J. A. Hurlbut, 142d., 12, 415 (1969), paper CLI1I
of this series; (b) B. R. Baker and J. A. Hurlbut, éb¢d., 12, 677 (1969),
paper CLVI of this series.

6) E. A, Kabat and M. M, Mayer, “‘Fxperimental Immunochemistry,"”
2rck e, Clinetes 0 'Chodaus, Vablisleer, Springfietd, 11, 1967, pp 149-1H3.

(7) Yor a review see 13. R. Baker, "'Design of Active-Site-Directed Ir-
reversible Minzyme Inhihitors,” John Wiley and Sons, Inc., New York,
N. Y., 1967,

Inhibition Results.—The inhibition of complement by
a given concentration of compound is determined by
comparison with a control lysis of sheep red blood cells
(RBC) with no compound (Table I). In some cases
acceleration of lvsis oceurred which is expressed as a
minus amount of inhibition. The increase in rate of
lysis can be due to one of two factors; the compound
can cause lysis in the absence of complement, which is
recorded as the percentage of total lysis possible (0.7
OD) (see 30), or the compound can directly accelerate
the complement system as shown by a negative inhibi-
tlon or a decrease in inhibition as concentration is
increased, but no lysis in the absence of complement*
(see 19).

A strict comparison of the effects of substitution on
benzamidine for inhibition of complement is compli-
cated by the multitude of enzvmes involved in the
complement system; with a single enzyme such as
trypsin® or chymotrypsin,® good comparisons of sub-
stituent effects can be made. Nevertheless, the sub-
stitutions giving the best increments in inhibition of
complement can be determined. Little variation in
inhibition of complement was seen with single small
meta substituents (3-8), except for NOs (7) where
inhibition was poor; the effect of the NO, group does
not appear to be electronic since CH; (4) and Cl; (6)
are neally the same. The best inhibitor of this group
was m-methoxybenzamidine (5); therefore higher
alkoxy groups were studied as dizcussed below.

Five disubstituted benzamidines were investigated.
The 3,4-Me, derivative (10) was slightly more effective
than 3-Me (4), being equivalent to the parent benzami-
dine (2). The 3,5-Me, derivative (11) was three to four

(8) B. R. Baker and E. T1. Frickson. J. Med. Chex., 10, 1123 (1967).
paper CV1 of this series.

(9) 13. R. Baker and J. A. Hnrtbut, 160/, 10, 1120 (1967), paper CVI1I of
this series.



