
The S,N"- [sulfonylbis(p-phenyleneazo-l,4-naphthyl- 
ene) Ibis (X ',X '-dialkylalkylenediamines) (XIII ,  XIT'a, 
and SIVb)  were also tested in mice against a Puerto 
Ricaii strain of S .  mansoni .16 Drugs were given in a 
powdered diet for 14 days aiid drug amounts are ex- 
pressed as free base. Compounds XIII ,  XIVa, and 
XIVh were highly active and effected a 53-10OCc reduc- 
tion of live schistosomes in inice at closes ranging from 
86 to 364 mg kg day. 

Against representative bacteria in oitro, including 
Staphylococcus aureus (UC-iG), Psezidornonas aeruginosa 
(28), JIycobacteriurn tuberculosis ( H ~ ~ R v ) ,  hschericliia 
coli (T'ogel), Diplococcus pneuinoniae, Streptococcus 
pyoyeties (C203). Proteus rnzrabilis (AIGH-1), ant1 
Salmonella typhirnuriuin (J7-31),8 compouiid XI11 
caused complete inhibition of -11. tuberculosis H 3 7 R ~  at 
a concentration of 20 p g  ml and XIYa caused complete 
inhibition of the following organisms : S .  aureus (UC-76), 
20 p g  ml; .IL. tuberculosis ( H ~ ~ R V ) ,  20 p g  ml; D .  pneu-  
tnonzae, 1.25 p g  ml: and S. pyoyenes (C203). 0.63 p g  ml. 
1 1 '-{ Sulfonylbis [ p  - pheiiyleneazo (5,6,7,8-tetrahydro- 
1,4-naphthylene)imiiiotrimethyleiie] 1 dipiperidine 
(XIII)  was inactive against X .  tuberculosis H 3 7 R ~  in 
mice when administered at 0.04 (45 mg kg day) and 
0.25"; (142 mg kg day) in the diet for i c l a p 8  

Experimental S e c t i ~ n ~ ~ , ~ ~  

1,l'- { Sulfonylbis[p-phenyleneazo( 5,6,7,8-tetrahydro-l,4-naph- 
thylene jiminotrimethylene] } dipiperidine (XIII ).--A solution of 
12.4 g (0.05 mole) of 4,4'-sulfonyldianiline (DDS)l2 in 800 ml of 
HzO and 17 ml of concentrated HC1 was cooled to 0" and the 
amine was tetrazotized by the slow, portionwise addition of 6.9 g 
(0.1 mole) of SaSO? in 100 ml of cold H?O. The mixture was 
stirred a t  0" for 15 min and then added at 0-5' t o  a solution of 
27.2 g (0.1 mole) of 1- (3-[(5,6,7,8-tetrahydro-l-naphthyl)amino]- 
propyl)piperidine8 in a mixture of 200 ml of H?O and 7.2 ml of 
concentrated HC1. The mixture was stirred for 2 hr a t  0-5' and 
made alkaline with 5'; SaOH.  The crude product was collected 
by filtration, washed (H?O), and dried. Crystallization from 
DAIF afforded 28.0 g ( 6 9 5 )  of red crystals, mp 180-186". -4nal. 

The base (5.0 g, 0.006 mole) was dissolved in D l I F  and treated 
with an excess of an i-PrOH-HC1 mixture. Upon cooling, the 
dark purple HC1 salt precipitated. The salt was collected by 
filtration and dried in  vacuo a t  60" for 3 days. The product was 
thus obtained as the tetrahydrochloride hexahydrate, 5.4 g (85?;), 
mp 180" dec. .4nal. ( C U H V & , O , S . ~ H C ~ . ~ H ? O )  C, H, C1-, S. 

N,N"- [Sulfonylbis(p-phenyleneazo-1,4- naphthylene) Ibis- 
iN',Nf-diethyl-1,3-propanediamine) Tetrahydrochloride (XIVa). 
- -4,4'-Sulfonyldianiline ( DDS)12 (6.2 g, 0.025 mole) was 
tetrazcitized and coupled with 12.S g (0.05 mole) of S,S-diethyl- 
S '-l-naphthy1-1,3-propanediamine16 according to the procedure 
for XIII .  The HC1 salt of the product ( S I \ - a )  was obtained as 
deep green crystals from DlIF-i-PrOH-HC1, mp 290 ', yield 

1, l ' -  [Sulfonylbis( p-phenyleneazo-1,4-naphthyleneiminotri- 
methy1ene)ldipiperidine (XIVb).-4,4'-Sulfonyldianiline (DDS)12 
(6.2 g, 0.025 mole) was tetrazotized and coupled with 13.4 g 
(0.05 mole) of 1- [3-( l-naphthylamino)propyl]piperidinelj accord- 
ing to the procedure for 1111. The product (XIVh)  was oh- 
taiiied as dark red-brown crystals from Dl1.4-MeCS, mp 160- 
163", yield 6.8 g ( 3 3 5 ) .  .Ins/. (CtsHpas80,s.O.jHzO) C, H,  S. 

Acknowledgments.-The authors express t'lieir ap- 
preciation to Dr. Paul E. Thompson, Dr. If. My. 

(C,,H,,s,O,S.0.2jH?O) C, H, S. 

13.6 g ( 5 2 5 ; ) .  d n d .  ( C ~ ~ H ~ ~ S E O ~ S . ~ H C ~ . ~ H ? O )  C, H, C1-, S. 

116) For a description of test methods, see P. E. Thompson, J. E. hleisen- 
helder, and H. Xajarian, .Am. J .  T r o p .  M e d .  Hyg., 11, 31 (1962). 

(17)  1lelting points (corrected) were taken on a Thomas-Hoover capillary 
melting point apparatus. 

\ 18) \There anal>-ses arp indicated only by symbols of the elements or func- 
tions, analytical results obtained for those elements or functions were within 
*0.4% of the theoretical values. J%-ater determinations were b?- the Karl 
Fischer method. 
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Yumerous 2-amino-5-nitrothiazole derivatives ex- 
hibit a i i t i a m e b i ~ , ~ , ~  an t ih i s t~monal .~  a n t i t r i ~ h o m o n a l , ~ ~ ~  
and antischistosoma13 properties. Among them, 2- 
amino-5-nitrothiazole (eiiheptin) (I), 2-acetamido-5- 
iiitrot hiazole (aminitrozole) (11) , aiid 1-ethyl-3- ( h i t  ro- 
2-thiazoly1)urea (nithiazide) (111) have been employed 

I I1 

I11 IV 

in t'he control of histomoniasis (blackhead) in turkeys 
and other domestic fowls caused by Histomonas 
tneleagridis. -4minitrozole has also been used for t,he 
oral t'reatmeiit of human trichomoniasis due to Tri- 
chomonas vayinalis, and l-(5-nitro-2-thiazolyl)-2-imidaz- 
olidinone (niridazole) (IT) is effective against aniebiasis 
and schistosomiasis iii man. 

Most of the synthetic work on 2-amiiio-5-nitrothia- 
zole derivatives as potential antiprotozoal and anti- 
schistosomal agerits*-j has dealt with amide and urea 
analogs of aminitrozole, nithiazide, and niridazole, and 
relat'ively few simple 2-(alky1- and arylamiiio)-5-iiitro- 

(1) This is paper I S  of a series on synthetic amebicides; for paper VIII,  
see E. F. Elslager, F. W. Short, and F. H. Tendick. J .  Heierocyclic Chem., 5 ,  
599 (1968). This is paper S V I  of a series relating to antimalarial substances: 
for paper XV, 8ee E. F. Elslager and -1. A. Phillips, J .  M e d .  Chem., 12, 519 
(1969). 

(2) For a recent review, see E. F. Elslager in "Iledicinal Chemistry," 
A. Burger, Ed.,  3rd ed, Intersrience Division, John Wiley and Sons, Inc., New 
York. N. Y . ,  1969. 

(3) For recent reviews, see (a) E. F, Elu1iigt.r i n  "Annual Reports in hledicinal 
Chemistry, 1965,'' C. K. Cain, Ed.,  Academic Press, New York, N. Y., 1960. 
p 136; (b) E. F. Elslager in "Annual Reports in Medicinal Chemistry, 1966," 
C .  K. Cain, Ed.,  Academic Press, New York, N. Y., 1967, p 131. 

(4) For B recent review, see L. P. Joyner, S. I:. 11. Davies, and S. B. Kendall 
in "Experimental Chemotherapy," Vol. I ,  R. J .  Schnitzer and F. Hanking 
Ed., Academic Press, S e n  York. S. T., 1963, pp 333-346. 

( 5 )  For a recent review, 5ee K .  J. Schnitzer. ref 4, pp 289-521. 
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I n  vitro In vitro 
trichoma- amebi- 

nicidal cidal 
act., act., 

d m l  d m l  

>25 40 

> 2 5  80 

6 .23  >SO 

6 .25  >10 

> 2 3  >40 

6 2.5 >40 

> 2 5  >40 

a C:  calcd, 39.61; found, 40.61 C:  calcd. 41.91: found, 42.37. C: calcd, 42.85: found, 43.28. d C: calcd, 47.56; found, 
48.04. * The reactants were 
stirred without solvent a t  room temperature overnight, washed (HnO), extracted with cyclohexane, concentrated, and recrystallized. 

1 The reactants were heated in T H F  under reflux for 12 hr. Described in Experimental Section. 
1 Melting points (corrected) were taken in open capillary tubes in a Thomas-Hoover capillary melting point apparatus. Where 
analyses are indicated only by symbols of the elements, analytical results obtained for those elements were within 3 ~ 0 . 4 7 ~  of the theo- 

e C:  calcd, 46.30; found, 46.77. C: 'caled, 49.98; found, 50.44. C:  calcd, 58.40; found, 58.97. 

CHzCls was iised in place of Et20 .  

retical values. 

thiazoles have been synthesized for biological evalua- 
tioii.6-i2 Therefore, we have prepared a series of repre- 
sentative 2-(alkyl- and arylam.ino)-5-nitrothiazole deriv- 
atives (1-34, Table 1) to enable a determinatioll of rela- 
tive structure-antiprotozoal-antischistosomal activit'y 
relationships. These compounds were prepared from 
2-bromo-5-nitrothiazole arid the corresponding amine 
utilizing the general procedures summarized below.. 

The compounds described in the present' communica- 
tion were tested against Entamoeba histolytica in vitro,13 
Trichomonas vaginalis in vitro aiid in mice,13 Plaswzodium 
berghei in mice,14 and Schistosoma mansoni  in mice'j by 
Dr. Paul E. Thompson and coworkers of these labora- 
t'ories utilizing the biological test methods described 
previ~usly. '~- '~  Compounds 8, 10, 13, 15, and 24 
(Table I) killed E. histolytica i ?z  vitro a t  concentrations 
of 10 pg 'ml, but were somewhat less potent' t'han 
emetine or pa romomyc i i~ .~~ '~  Twelve of t'he aminonitro- 
thiazoles (8, 10, 11, 13, 15, 20, 21, 24,26, 30, 31, arid 33, 
Table I) were t'richomonicidal against T.  aaginalis 
in vitro a t  concentrations of 1.56-6.25 pg;ml. This 
group also included the most potent substances against 
15. histolytica. Compounds 1, 15, 18, 21, 28, and 33 
cured intraperitoneal T .  vaginalis infections in mice 
when administered by  gavage in 100-mg. kg doses twice 

(6) American Cyanamid, U. 9. Patent 2,347,677 (1949). 
(71 Ortho Pharmaceutical Corp., C. 6. Patent 2,915,526 ( 1 9 3 ) .  
(8) H. N. Prince, Nature, 186, 816 (1960). 
(9) Wallace and Tiernan, U. S. Patent 3,021,333 (1962). 
(10) Eisai Co. Ltd. ,  Japanese Patents 14,586/63 and 25,388/63 (1963). 
(11) Ciba Ltd., Netherlands Patent Application 6,610,369 (1967). 
(12) Farbenfabriken Bayer, Netherlands Patent Application 68/00,740 

(1968). 
(13) For a description of test methods, see P. E. Thompson, A. Baylen, S. F. 

Herbst, B. Oisaewski, and J. E. hleisenhelder, dntibiot. Chemotherapy, 9, 618 
(1959). 

(14) For a description of the test method, see P. E. Thompson, A. Bayles, 
and B. Olszewski, E x p .  Parasitol.,  in press. 

(15) For a description of test methods, see P. E. Thompson, J. E. JIeisen- 
helder, and H. Najarian, Am. J .  T r o p .  Med. Hug. ,  11, 31 (1962). 

daily for 3 dags, but none was more than one-fourth as 
potent as me t r~n idazo le .~ -~  

4- f 3- [ 1-( 5-Nitro-2-thiazolyl) -4 - piperidyllpropy 1) -1- 
piperidineethanol (33) and l-(3-chloro-p-tolyl)-4-(5- 
nitro-2-thiazoly1)piperazine (27) , when administered in 
respective daily drug-diet doses of 240 aiid 312 mg kg 
for 6 days to mice infected with P. berghei,I4 produced a 
77 and 3670 reduction in parasitemia among each 
treated group but were not potent enough to warrant a 
precise determination of the SDW dose. 2- (3-[(Diethyl- 
amino)methyl]-p-anisidino ] -5nitrothiazole (30) showed 
modest activity against a Puerto Rican strain of 
S.  nzansoni in micei5 and killed 3 3 5  of the worms when 
administered a t  0.25y0 in the diet for 14 days. All of 
the other arninonitrothiazole derivatives lacked appre- 
ciable antischistosome properties. 

Experimental Section 

Method A. 1-(3-Chloro-p-toly1)-4-( 5-nitro-2-thiazoly1)pipera- 
zine (27).-A solution of 2.09 g (0.01 mole) of 2-bromo-5-nitrc- 
thiazole (Eastman) and 2.1 g (0.01 mole) of 1-(4-methy1-3- 
chloropheny1)piperaaine in 50 nil of EtOH containing 2.62 g 
(0.03 mole) of KaHC03 was heated under reflux for 1 hr. The 
reaction mixture was chilled in ice and the precipitate was 
collected, washed with H20, air dried, and recrystallized from 
I\le,CO-HzO to  give 2.6 g (7755) of the product, mp 180-181 '. 

Method B. 5-Nitro-2-(pentylamino)thiazole (9).-To a CBHa 
solution of 3.0 g (0.0143 mole) of 2-bromo-5-nitrothiazole was 
added a C6H6 solution of 2.5 g (0.0286 mole) of XmSHz. The reac- 
tion mixture was heated under reflux for 1 hr. The solid present 
was removed by filtration, and the filtrate was evaporated to 
dryness. The residue was washed with H10 and extracted with 
EtnO. The extracts were dried and evaporated to dryness, and 
the residue was recrystallized from heptane to give 1.37 g (4sc0), 
mp 111-114'. 

Method C.-The procedure used was the same as for method B 
except that  ether was the solvent, and the reaction mixture was 
stirred for 1 hr at room temperature. 

Method D. 4-(5-Nitro-2-thiazolyl)-N-propionyl-l-piperazine- 



carboxamide (21).--Propionyl isocyanate (2 .2  g, 0.024 mole) in 
5 ml of T H F  was added dropwise to a suspension of 4.3 g (0.02 
mole) of 1-(5-nitro-2-thiazoIyl)piperazineg in 50 ml of THF,  and 
the mixture was stirred at room temperature for 45 m i x  The 
solid was collected and recrystallized from I-tOH t o  give the 
product . 

Chloroacetyl chloride (1.13 g, 0.01 mole) in 5 ml of T H F  was 
added dropwise to a mixture of I-( S-nitro-2-thiazolyl)piperazineO 
(2.14 g,  0.01 mole) and Et3X (1.38 ml, 0.01 mole) in 45 ml of 
THF' :it 0". The misture was stirred for 3 hr at room tempera- 
ture, wid the solid was rollected, washed with HrO, and recryrtal- 
lixed from 1,;tOH. 

{ 0-[(5-Nitro-2-thiazolyl jamino]phenyl} acetic Acid (17):--To n 
solution of 6.3 g (0.03 mole) of 2-bromo-5-nitrothiazole in 250 nil 
of RIeOH was added 3.0 g (0.03 mole) of E t 3 S  and 80 m l ( 1  equiv) 
of it I&O rolution of sodium o-aminophenylacetate. The reaction 
w a s  esothermic. The niist,ure \vas allowed to stir for 4 hr. 
poured into about 3 1. of iced HZO, and acidified with concentrated 
HCI. The pale green solid which formed was removed by filt,rat,ion 
:tnd dried. This material (3.6 g)  had a broad melting point and 
c,ould not 1)e purified. The filtrate upon standing deposited :I 
yellow solid. This material was dried (1.7 g i  anti recrystallized 
from f-I'rOH to give 1.0 g (12(;)  of the product, inp 166--16S0 dec. 

Sodium o-Aminopheny1acetate.- --To 1 1. of H20 vigorously 
stirred was added 3 S  g (0.306 mole) of S:t&Oa.H.O. o-Sitro- 
phenyltrc*et,ic acid (100 g, 0.56 mole),. was added portionmise 
(4  drops of 2-octanol was :tdded t foam). The solution 
war hydrogenated over 1 g of 20 24' for 16 hr. The 
mixl ure w:ts filtered through Su )-ello&- solution was 
diluted t o  1475 ml, and aliquots were used as needed. 

1-(5-Nitro-2-thiazolyl)-4-(piperidinoacety~~piperazine (28).-- 
Piperidine (1.63 g, 0.0192 mole) was added dropwise to 2.9 g 
(0.0 I mole 1 of I-((~hloro:Lc:et?-1)-4-(5-riitro-%-t hiazo1yl)piperaoine 
in 4.5 nil o f  THF :it O' ,  and the misturp W I L  $tirreti for 1 hr a i  
room temperature. The niisture was filtered, and the filtrate was 
ev:ipimted to dryneps. The residue was recrystallized from I.:tOH. 

Benzyl ( {  [4-(5-Nitro-2-thiazolyl)-l-piperazinyl]carbonyl~ - 
methy1)carbamate (31): -A solution o f  2.1 g (0.01 mole) of 
dic?-cl(ihesylrarbodiiniide in 5 ml of THF was added to  a solution 
o f  2.14 g (0.01 mole) of l-(5-nitro-2-thiazolyl)piperazineB and 
2.1 g (0.01 mole) of benzylo arhonylglycine i n  30 nil of T H F ,  
and the mixture was stirred for 1 hr at  room temperature. The 
solid was cdlecteti, washed -ivith EtsO, ant1 recrystallized from 
ICtOH. 

1,l'-( Sulfony1diethylene)bis [4-( 5-nitro-2- thiazoly1)piperazine I 
(32).- - A  solution of 1.22 g (0.0103 mole) of divinyl sulfone in 
12 ml of EtOH was added dropwise to a suspension of 4.4 p 
(0.0206 mole) of t-(5-nitro-2-thiazolyl)piperazine in 25 ml nf 
EtOH, and  the misture was stirred for 4 hr at room temperature. 
The mixture was allowed t o  remain at room temperature overnight 
and then heated under reflux for 1 hr. The product was removed 
by filtration and recrystallized from DlIF. 

Acknowledgments.---The authors express their appre- 
ciation to Dr.  Paul E. Thompson and coworkers of 
thrsc laboratories for the antiparasitic evaluation of 
these compounds. Wc also thank Dr. ,J. M. Tandenbelt 
anti coworkers for t'he spectral studies, arid Mr. Charles 
E. Childs arid associates for t'he microanalyses. 

1-( Chloroacety1)-4-( 5-nitro-2-thiazoly1)piperazine ( 13): 

Antimalarials.  Some Quinucl id ine  Derivatives 
of 7-Chloro-4-aminoquinoline a n d  

6-3Zethoxy-8-aminoquinoline 

'1'41tL SIiVGH, l b 1 i I  It1 ( j .  S I E l N ,  I T I R L I N  H. KOLLLING, 
JOHX F.  HOOP^, ~ K D  JOHN H. B i n  

Krseuiih /,ahoratories qf .i/drzch Chemical Con,pany, Znc., 
Jfzlwaukee, Tl'nsconszn 53,910 

IZeceived October 11, 1868 

Quiiiuclittiiie is ai1 iinportaiit moiety of cinchoiia 
alkaloitls. T h v  recent availability of' ciuiiiuclicliiioiit, 
(Altlricli) i ~ i i d  tho f'acilc preparation of 2-metli?-lmic-:2- 

Experimental Section 

.I11 melting points were determined in open c a p i h r y  tulles in 
:t Thomas-Hoover Unimelt :tnd are uncorrected. Reference. 
should be made to  Tahle I for relevant information. 

7-Chloro-4-( 3-ketoquinuclidinyl-2-methyleneamino)quinoline 
(1).----.1 mixture of 7-c.tiloro-4-aminoquinoline3 (2.0 g, 0.01 1 inol:l 
and 2-methylene-3-quinuclidinc,ne' (3.0 g, 0.022 mol) was heated 
at 80" with stirring for I hr.  The reaction was cooled anti 
diluted with 200 nil of l IeOH when it white solid (1.0 g )  prerip- 
ititted. 

7-Chloro-4-( 3-hydroxyquinuclidinyl-2-methyleneamino)quino- 
line (2): -The quinuclidinone derivative 1 (2.0 g, 0.006 mol) w i s  
dissolved in 60 nil of l IeOH iit 0 "  and 1 1 )  this was added S:tHII.i 
(5.0 g )  in small portions. Tlie inisturc~ was allowed to st:tntl : I I  
room temperature for :L few hour inti then worked up :is usu:il 
to give 1.3 g of the product. 

7-Chloro-4-( 3-quinuclidinylamino)quinoline (3  j.- --A mist ure 
of 4,7-dichloroquinoline (25.0 g, 0.1 25 mol 3-amino 
(tihydrochloride (25.0 g, 0.125 mol), S:rOJIe (12.0 g j  
and 100 ml of phenol \vas 11e:tted :it 140" for 3 hr. I<: 
was removed in vocuo and the residue w:ts cooled, triturated with 
30:; SaOH, and extracted with CHCI,. The CHCl, estract w:i.q 
dried (Iia?S04) anti filtered :ind the produrt \vas converted to  t Itu 
hydrochloride with dry HCI: yield 5.58 g. It was r 
several times from :I large volunie of lCtOH until it 
3K30-335" der. The HCI s i l t   vas estreniely difficult to purify. 
The cwntent of H20 uppe:tretl to  depend on the tiegrw of drying. 
This sample was dried :it 100" (0.03 mm) for 20 hr. 

7-Chloro-4- [l-methyl-4-N-methy1-( 3-hydroxyquinuclidinyl-2- 
methylene)aminobutylamino]quinoline (4): -A solution of 7-  
c>hloro--l-( I-niethg-l-4-niet hylnminohutylaniii~oj~~uinoline" ( 1  2.5 g ,  
0.045 mol) and ?-met hylerie-:)-quiii~Ic.lidinone in 300 nd of  l l eOH 
was stirred at room temperature for 14 hr. The re:tction was 
rooled in an ice bath, 1re:tleti with SaBHa (15.0 g)  in sInall por- 
tions over a period of 1 hr, :ind :illowed t o  stand at room tempera- 
ture for 2 hr. 1IeOH w:ts r:v:tporateil of f  i j i  ~ ~ ( L C I I O ,  and the residuc 
w a s  treated with 300 mi of HzO :inti r>str:ir(ed with CsH,. Thc 
CsH6 estract was dried (IGCO,) :tnd evaporated t o  give :I gl 
which was passed through a 1):tsic alumina column (30 g of alumina 
to 1.0 g of material) in CsHs solutiori. After eluting with 31 1. of 
C6H6 to  wash off impurities, thc product (12.5 g )  was eh ted  \vi l l i  
lIeO€I-C6Hs ( 1 : 19). like m:iterial :tnd nielt vi1 
Ijver a wide range. 

7-Chloro-4- [ l-methyl-l-N-ethyl-( 3-hydroxyquinuclidinyl-2- 
methylene)aminobutylamino]quinoline (5) was prepared froin 
the corresponding S-ethyl c~ )mpound~  :rnd purified in the sanit' 

7-Chloro-4-[N'-(3-quinuclidinyl)hydrazino]quinoline (6): -1 
solution of T-chloro-.L-li~drazinoquinoline6 (3.86 g, 0.02 mol), 
:;-quinuclidinone ( 2 . 5  g, 0.02 mol), and 0.1 g of p-toluenesulfoiiic* 
acid hydrate in 100 ml of  1IeOH was refluxed for 12 hr. The 

) A. K. Hansen and H,  ler. J .  Ifelerocycl.  Chem.,  3 ,  109 i lUt i0) .  
) T. S. Osdene, 1'. 13. I1 11. und L. R m e ,  J. .Wed. Chem., 10, 431 (19tiii. 
) R. C. Elderfield. TV. J. iiskr. 0. Biistein, F. J. Kreyaa, J. T .  Maj.nni.d, 

84) 11, (':wma~k, 0 .  F r .  H u l i t t .  Jr..  C;, K .  H w d r i c l i ,  I,, I V .  iii>>inger, : m i  
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