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In the case where a hydrazide.HC1 was employed (ix., IIl) ,  
an equiv quantity of Et3N was added to the condensing medium. 
Thnj, a suspension of cyclopentylpropionic acid hydrazide. HCl 
(6.3 g, 33 mrnol) and 2-hydroxy-l,4-napthoquinone (5.0 g, 29 
mmol) in 807, HOBc (200 rnl) containing E t J  (3.3 g, 33 rnrnol) 
was stirred at  25” for 26 hr. The solvent was stripped in oacuo 
and the bright orange residue was freed from excess hydrazide 
arid Et& .HC1 using a wash solution of EtOH-KnO-concd HC1 
(10: 10: 1). Additional successive washings with EtOH-H20 
(1: l), AleaCO, and Et20 gave a crude product (4.6 g)  which 
afforded after two recrystallizations 2.73 g of 111, mp 174-179”. 

Critical Extraction Values (pE).-Extraction const,ants, pE, 
were determined using the standard procedures described as A 
and B by Fieser, c f  Procedure B4 was required only for IIf. 
Initial concentrations of naphthoquinone in Et20 were in the 
order of 30-60 mg =k 0.01 mg/2d0 ml; which is approximately 
0.4 that generally employed for the 2-hydroxy-3-alkyl-l,4- 
naphthoquinone~.~ This deviation from the standard procedure 
was necessary because of the lesser solubility of the lower rnolecu- 
lar weight, analogs of 11. The concentration of naphthoquinone 
in the alkaline buffer was determined by measuring the ab- 
sorbance at  533 mk uit,h a IIodel 2400 Beckman DU Spectro- 
photometer. 

standard route from G,S-dichloroquinoline-5-carboxylic 
acid, which in turn was prepared from 5-amino-2,4- 
dichlorobenzoic acid by a Slcraup reaction. 
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We have reported2 that no significant decrease in 
phototoxicity was observed when the structures of 
certain 2-phenyl-4-quinolinemethanol antimalarials 
were modified by replacing chlorine by fluorine, or by 
changing the nature of the S-containing side chain. 

We now report the results of a study of four addi- 
tional structural modifications, three of which might 
be expected, on theoretical grounds, to cause a signifi- 
cant decrease in phototoxicity. The fourth modifica- 
tion involved the synthesis of a 2-phenyl-5-quinoline- 
methanol drug, a structure not reported previously. 

Chemistry.-The synthesis route to compounds con- 
taining iodine or free phenolic groups (Table I )  n as the 
same as that used previously.2 Six novel oxides were 
prepared from the appropriate cinchoninic acids and the 
compounds in Table I ere prepared by the reaction of 
these oxides with the appropriate amine. During the 
preparation of oxides having free phenolic groups it was 
necessary to protect the latter by acetylation a t  the 
cinchoninic acid stage; the protecting group was re- 
moved during the reduction of the bromomethyl ketone 
intermediate by SaBH+ 

6,S-Dichloro-2-phenyl-a-(2-piperidyl)-l,2,3,4-tetra- 
hydro-4-quinolinemethanol (I) was prepared by catal- 
ytic reduction of the well-known antimalarial 6,s- 
dichloro-2-phenyl-CY- (2-piperidyl)-4-quinolinemethanol. 

The 3-quinolinemethanol 111 was prepared by way 
of I1 so that the antimalarial activity and phototoxicity 
of I1 could be measured also. I1 was prepared by our 

(1) This n o r k  \ \ a s  performed under Contract Di-49-193-hID-2901 \\it11 
the  U krmi  Medical Research and Deielopment Command Office 
of the Surgeon General Contrilmtion N o  736 of t h e  i r m i  Research 
Program on hlaldria 

( 2 )  E R itkinuon and 4 J Puttick J ’Wed Chem 11, 1223 (1968) 
( 3 )  E R Duclirnan H Sargent T C hlvers and D R Honton  J 

d m e ,  C h e m  S O L  68, 2710 11946) 

Pharmacology.-Several major revien s of drug- 
induced p h o t o t ~ x i c i t y ~ - ~  are available. It is apparent 
that  phototoxic compounds fall into two classes, de- 
pending on whether the changes they evoke in tissues 
are oxygen-dependent or oxygen-independent. The 
best known oxygen-independent drugs are the furo- 
coumarins (psoralens) .’ Recent workB shows that the 
phototoxic quinolinemethanol drugs are definitely oxy- 
gen-dependent . The photosensitizing furocoumariris are 
known to react with DNA in a photochemical reaction, 
which has been studied in detail;g no mechanism has 
yet been proposed for the photosensitizing action of the 
quinolinemethanols. 

The possible role of long-lived triplet states in the 
phototoxic action of drugs4 was the basis of our study 
of the iodine compounds 1-6. It is known that molecules 
that contain atoms of large atomic number have a 
significantly decreased triplet state lifetime.I0 Ex- 
amples of the effect of iodine as a “heavy atom” are 
available in which iodine functions in an  intramolecu- 
lar” and intermolecular12 way. 

The antimalarial activity of the iodine compounds 
(Table 11) was equal or superior to that of analogous C1 
and F compounds studied earlier. I n  the standard test 
of phototoxicity, in which the drug mas administered ip, 
there was a significant decrease in phototoxicity (Table 
111) when iodine was at  the 3’ or 4’ positions, but little 
or no decrease when iodine mas a t  the 7 position. How- 
ever, when any of these compounds mas administered 
orally, the minimum effective phototoxic dose was 30 
mg/kg or less. The high phototoxicity of the 4’,6-di- 
iodo compound 6 seems anomalous. 

The phenolic compounds 7-9 were prepared a t  a time 
when the differences in mechanism of phototoxic 

(4)  11. -4. Pathak. in “Drugs and Enzymes,” 11.  11. I1rodie and J .  R .  

( 5 )  11, I. Simon. Comp.  Biochem., 27, 137 (1967). 
(6) T. B. Fitupatrick, .\I. .4, Pathttk, I. .4, hfapnus, and \V. L. Curwen, 

(7) T. 0.  Soine. J .  I’hiirm. Sci., 63, 231 (1964). 
(8) I. G. Fels. J. .\fed. Chem., 11, 8 8 i  (1968). 
(9) G. Rodighiero. L. hlnsajo, F. Dall’hcrlua, S. hlarciani, G. Caporale, 

(10) S. P. AfcGIynn, T. .\zumi. and A I .  Kastia, J .  Chem. Phya. .  40,  307 

(11) I,. S. Foster and D. Dudley, J .  f’hy.,. Chem.. 66, 838 (1962). 
(12) H. Van Z w e t ,  K e c .  Trm.  Chim. P o ~ A - B Q . s .  67, 1201 (1968). 

Gillette, Ed . ,  Pergamon-hlacmillttn. S e w  York. N.  I-., 1965, pp 419-440. 

Annu. Reu. ,Wed., 14, 195 (1963). 

and 11. L. Ciavatta,  Erper ient in .  26, 479 (1969). 
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TABLI.; I11 
THL PHo'LO'roXlCl'TY OF QCINOLIZII;. * MI<TH.IXOLS" 

l l in imum effective 
phototoxic dose, mice 

CoInydb mg/kg i.p. 

1 300 
<30 (oral) 

>300 (sc) 
2 <200 

3 300 

5 30 

50 (oral) 

<30 (oral) 

6 2 .i 
23 (oral) 

>400 (oral) 

>300 (oral) 

7 400 

S >300 

I 2.3 
I11 2 5 

23 (oral) 
Tests were carried out by the procedure of W. E .  Rothe and 

1). P. Jacobus [ J .  M r d .  Chem., 11, 366 (1968)l and were supplied 
by the Walter Heed Army Institute of Research, Washington, 
11.C.; confidence limits of these results are unknown. b Arabic 
iiumerals refer to compounds in Table I. Compounds 4, 9, and 
I1 were not test,ed because of their low antimalarial act,ivity. 

When admitiistered by the ip route it was lethal a t  30 mg/kg; 
compare with the high sc doses in Table 11. 

Substituted 2-Phenylcinchoninic Acids (Table IV).-Com- 
pound 12 was prepared by a Doeblier-1Zliller reaction; the other 
cornpounds were prepared by a Pfitzinger reaction betweeii the 
appropriate commercially available isatiiis aiid acetophenones. 
The experimental procedures used were similar to those described 
previously.16317 

3'-Acetoxy-6,8-dichloro-2-phenylcinchoninic Acid.--Ac20 (X7 
nil) was added t,o a warm solution of 27.5 g (0.082 mol) of the acid 
14 in 130 ml of pyridine, t,he mixture was stirred a t  50" for 30 miit, 
and then was stirred iiit,o 600 ml of cold HZO. The silspensioii of 
almost colorless solid that formed was stirred for 15 hr a t  room 
temperat,rire and then the solid was separated and washed with 
dilute HC1 to remove adhering pyridine. After drying under 
vacuum at) 60" for 48 hr there remained 30.3 g (98%), mp 274- 
276". A portioti for analybis had mp 278-281" IEtOCH2CH20H). 

4'-Acetoxy-6,8-dichloro-2-phenylcinchoninic Acid.-The cin- 
choniiiic acid 15 was acetylated by the same procedure aiid gave 
a 96% yield of a yellow powder, mp 249-233'. A sample for 
analysis had mp 238-262" (i-PrOH). -4nul. (C1,H11Cl,SO4) 
C, H, C1, K. 

Bromomethyl 4-Quinolyl Ketones (Table V).-These were 
prepared from the cinchotiiriic acids 10-13 (aiid the acetyl deriva- 
tives of 14 and 15) by way of intermediate arid chlorides and di- 
azomethyl ket,ones;. The procedures were quite similar to those 
described previously16 but the following modifications were im- 
portant,. 

I n  the converaioii of the acetoxycinchoiiiiiic acids into their 
acid chlorides a mixture of SOC12 aiid A4cCl (3: 1)  was used to 
preveiit possible loss of acetyl function. 

We found that for the decomposition of the diazomethyl ke- 
toties it wab preferable to suspend them ill CGH6, add excess 

; l n ~ l .  (Ci,HiiCl?NOa) C, H, C1, N .  

Kecrsatn Yield, 
Coinyil It1 K ?  Ks K4 Mi,, "C" solvent % 1: or init la .\nalyses 

10 3'-I C1 H Cl 270-273 EtOH 7s G6H,ClnIS02 C, H, C1, I, S 
11 4'-I c1 H c1 286-2X9 EtOH 2Xh C16H&LINOn C, H, C1, I, S 
12 4'-C1 H I H 313-317 EtOCH2CHzOH 13" C ~ ~ H & ~ I Y O U  C, H, C1, I, S 
1 3 4'-I I H H 311d EtOCHGH20H X 3  c ~ ~ H ~ I ~ Y ~ ~  C, H, I, ?; 
14 3'-OH C1 H C1 28x3 dec EtOH-H20 67 CisHgClsNOs C, H, C1, S 
1 .i 4'-OH C1 H C1 296-296 NeOH 68 CisHgClrNOp. HzO C, H, C1, N 

dec 
(1 Of aiialytical sample. Low yield traced to inferior 4-iodoacetopheiiotie used. Priiicipal prudrict (50C; ) was .i-f.l-c.hloropheiiyl)- 

:~-i:~-iodoatiiliiic,)-l-i3-iodopheriyl)-2(3H)pyrrolorie, mp 193-196" (BLIOH). 111 ezrlier work 
[ I < .  E. Lutz, rt a/., J .  d r n e r .  Chem. SOC., 68, 1813 (194633 this common type of by-product was ktionii ah a "pl-t,l)lidiiiedioiie atiil." 
The modified structure was assigned by W. L. hleyer aiid W. I<. Vaughan [ J .  0,g. Chmn., 22, 98, 1354, 1580 (1057)]. d L. l l \ i<3jo 
[Garz. Chim. Ita/., 62, 366 (1932)l reported nip 285-288'. 

d n d .  (C2LHliC112N20) C, H, C1, I, K. 

JVe Tvere rlot surprised to firid that the S-yuinoliIle- ethereal HBr, aiid stir the srispetisiori for reveral hourh at rooni 
temperature. Compounds 18 and 19 were then separated as 
hl-drobromide salts, while the remaining compounds were ob- 
tailled as the free bases, To prevellt possible loss of acetyl flmc- 
tioil the p,.eparatioll of 20 and 21 illclllded the llse of 10% by 
volume of Ac2O i n  the raactioii mixture. 

I n  early preparatiotis of 21 we attempted to decompose the 
rather stable diazomethyl ketone precnrsor by the action of 
HBr iii reflnxitig AcOH. 
uf  the piudtict shtrwed that it coiitaiiied 7 0 k X 0 5  of the de- 
hromillated 1\Ie ketolle alollg with 20-3()q of 21. We have re- 
ported previorislyz a Fimilar result when the HOAc-HBr reagent 
was used with another diazomethyl ketone. We now believe 
that debromination occurred by the reaction, RCOCH?Br + 
HBr -+ RCOCH, + Brt, for when a solution of authentic bromo- 
methyl ketone it1 a mixtiire of 23 ml of AcOH and 2 ml of 4 8 5  

methanol 11, havirlg no substit,uent at the 2 

destruction of such compounds is well knomn. The 
high antimalarial activity of 111 TQW unfortunat'ely 
ticcornparlied by a high phototoxicity. It is clear that' 
,leitiler type of activity amiI loa~co~lo~ side 
chain at  the 4 position. 

Solie of the intermediates involved i11 Our work 
possessed significant antimalarial activity. 

had 110 alltimalarial activity; the rapid metabolic 

Elemental and spectroscopic ana 

Experimental Section 

nIelting points were obtained in capillaries and are uncorrected, 
Elemental analyses were performed by Galbraith Laboratories, 
Iiic. aiid by lh. S. 11. S a g y  (Belniont,, Mass.). Satisfactory uv 
aud ir spectra were recorded for all compounds recorded in 

(16) R, E. L ~ , ~ ~ ,  et u l , ,  J .  Amer, them, s,,c,, 68, 181;3 (1946), 
( 1 i )  x, p. 1 3 ~ ~ - H o i .  11. sv, and N .  L). x u o n g .  E U L / .  S O C .  Chim. F r .  

Table I. 629 (1956). 
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I ~ P L P ,  ztn \Rid 
Compd R 1 R R ,  n, Alp c c '  9011 ent 

16 3'-I Cl H C1 177-17h EtOCH2CHZOH \ \  

17 4'-I c1 H c1 221-223 EtOCH2CHZOH % 
1s 4'-C1 H I H 131-160 E>tOCH?CH?OH-H.O !Oh 
19 4'-I I II FI 2j8-263c 7 ' )  
20 3'-Ohc C1 H Cl 1S.i-lh7 Ak~OH-Ac 2 0  ?'I 
21 4'-OAc C1 T I  c'1 203-210 AcOH \ .i 

a Overall, from cirichoninic acid. b The product was isolated ir i  81(:;, yield a i  its HBr salt, nip 22Xx--2;30" d e r :  t 'e(~y5111 from I,;IOC:F{2- 
CHrOH-H,O gave the free base. HBr salt, riot additionally characterized. C:  cvilcd, 5l).:%3; fi)iriid, 5 1 . 2 i .  

" .  
236-239". 

HBr was refluxed for 30 min the crude product isolated already 
cont,ained 257,  of Me  ketone. 

Substituted 2-Phenyl-4-quinolylethylene Oxides (Table VI).-- 
All six compounds were prepared by the reduction of the bromo- 
met.hyl ketones (5-20 g)  (or their HBr salts) by XaBH4 in bIeOH 
or EtOH suspension, followed by an alkaline workup.2 

a-(iV-Substituted aminomethyl)-2-phenyl-4-quinolinemetha- 
nols (Table I).-The reactions of the oxides of Table VI with the 
appropriate amines were carried 011 t by procedures described 
previously.? 

6,8-Dichloro-2-phenyI-cr-( %-piperidyl)-1,2,3,4-tetrahydro-4- 
quinolinemethanol Hydrochloride ( I .  HC1).-6,8-Dichloro-2-pheri- 
yl-a-(2-piperidyl)-4-quinolinemethanol was prepared in the usual 
way from its HC1 salt.3~18 The base (1.94 g, 0.005 mol) in 50 ml 
of AcOH was reduced over 0.3 g of Bdams' PtO? at, 4.5 kg:'cm2 
for 3.5 hr a t  room temperature a t  which time 0.01 mol of H? had 
been consumed. The isolated reduced base in Et20 was converted 
into its hydrochloride by precipitation with ethereal HC1. The 
hydrochloride (1.6 g, 75Y0) shrank a t  about 147", melted at 
158-182", and then decomposed slowly. The melting behavior, 
which we were unable to change by recrystallization, suggested 
that the substance was a mixture of stereoisomers. Tlc (SiO2, 
MeOH-KHZ) showed that no unreduced material was present. 
.4d. (CnHxC12NgO.HCI) C, H, C1, ?;. 

Less satisfactory results were obt,ained when we attempted t o  
reduce 6,8-dichloro-2-phenyI-a- (2-piperidyl)-4-quinolinemethanol 
in a mixture of AcOH and (CH2OH)?) or in a mixture of AcOH 
and HC1. 

( IS)  The substance (SN 10275) was supplied by the  )"alter Reed Army 
Insti tute of Research: elemental analysis indicated tha t  the  composition 
of the  sample lay between tha t  of the  anhydrons salt and thp sesiluiiiydrare 
ripscribed in the  l i teratnre.~ 

6,8-Dichloroquinoline-5-carboxylic Acid.-The preparatioii i d  

this substance from .i-arniiio-2,4-dichlor1~beri~oic acid by :i 

Skraiip reaction was reasonable 4iic.e both ni-aIniiiobeiizoi( 
acid19120 and 2,4-dichlo1oariilirie~~~ z 2  are ktiowii 10 utidergo si1c.h :i 

lizatiori. Our procedure was baaed or1 that developed 1)). 
BradfordZo and used the t,echiiic. of lIariske.2:' 

A warm fluid mixture of ~-~nii1io-2,4-dichlol.c,hellzc,ic. : i c , i d"  
(4.53 g, 0.022 mol), 27.3 g of H2S04, 7 . 5  ml of HO,  mid 5 g of 
glycerol was added during 10 milt to 3 itirred niistiue of ti g 
(0.027 mol) of sodium Irz-nitrobeiizeiie-ulfoliate mid 0.5 F: of 
FeSOI.7H20 at  100". The mixtiire was btirred for 30 m i l l  :ii 

100" and then was heated caiitiously t o  refliix teniperaiiit,e a i i d  
held a t  reflux for 4 hr. The mixture wah c:ooled, ptiiii~ed o l i t o  iw, 
made basic with strong aqueous SaOH, atid diliited i i i  400 r i i l  

wit,h H20 .  The solution was stirred at  60" with dec~loriziiig V:II'- 

boil and acidified with HCI to give 4.1 g o f  crude prodtic.1, whicmh, 
after sublimation at 300" (1 mrn), gave 3 . 3  g (62";) of  :i p:ilc, 
yellow acid, mp  270-27.i0. Anal.  fCloH,C1,SO~) C:, 13, C1, S .  
The preparation was also carried out at 6 timer the swle de*c,ril-)eti 
and gave a comparable yield of sublimed product. 
Bromomethyl6,8-Dichloro-5-quinoIyl Ketone Hydrobromide.-- 

This substance wt.- prepared from 6,8-dichloroqiiiriolitie-~?- 
carboxylic acid by pro(-edures similai, to those used in the a t d -  
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ogous traiisformatioiis of the 4 series described above. The 
bromomethyl ketone hydrobromide was obtained in 61 :& yield, 
mp 244-249" dec. dnal.  (C11H6BrC12X0.HBr) C, H, Br, C1, iT. 
6,8-Dichloro-5-quinolylethylene Oxide.-The bromomethyl 

ketone hydrobromide was reduced by NaBHl in MeOH susperi- 
sion (as  in the 4 series) to give the oxide (787c) which, after re- 
crystallization from EtOH, had mp 146-147'. Anal. (CI1H?CL- 
XO) C, H, CI, 5 .  

a-( Di-n-butylaminomethyI)-6,8-dichloro-5-quinolinemethanol 
Hydrochloride (I1 .HCl).--The oxide precursor arid n-BuzNH re- 
acted imder the same conditions used in the 4 series to give an 
oil that  was converted into the HC1 salt, by the action of ethereal 
HC1. The yield of product, mp 162-164", was quantitative. 
rind. ( C ~ B H Z ~ C ~ ~ P O . H C ~ )  C, H, C1, K. 

CY-( Di-n-butylaminomethy1)-2-phenyl-4',6,8-trichloro-5-quino- 
linemethanol Hydrochloride (111. HCl).-The 4-chlorophenyla- 
tion reaction with I I ' H C I  was carried o u t  wing a procedure 
similar to that describedlg for the phenylatioii of certain quino- 
linemethanols. 4-Chlorophenyllithium was prepared immediately 
before iihe by a literature procedure26 and was used in a tenfold 
excess. The crude product was converted into the IICl salt by 
ethereal HC1 and the salt wa> recrystallized from i-PrOH to give 
a 3.5% yield of a colorless powder, mp 233-260'. =Inat. (CY;H,,- 
ClsS\;20.HCI) C, H, C1, S .  
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6,8-Dichloro-2- (3,4-dichlorophenyl)-4- (a-di- u-bu tyl- 
amir~omethyl)quirioliriemethariol ( la )  is a very active 
antimalarial compound among 4-quinolinemethanols,* 

la, R = CHOHCH,N(n-C,H,), 

H,C-CH2 
b ,R=  ' ' 

0, /o 
C-CH2NCH2( n-C,H,), 

/O\ 
c, R = HC-CH, 
d, R = COCH,Br 
e, R = CHOHCH&HCH,C,H, .HCI 

H,C-CH, 
g , R =  I I 

0, ,o 
CCHZNHCH,CGH, 

(1) R. E. Lntz, et  d., J .  Amer.  Cliem. Soc., 68, 1827 (1946). 
(2) If-. E. Rotii and D. P. Jacohs, Paper X o .  3 i ,  Division of Medicinal 

Chemistry. 154th Meeting of the .\nierican Chemical Society, Ysptemher. 
196i.  Chicago. Ill. 

but is highly phototoxic, and therefore cannot be used 
for the treatment of malaria. Several approaches have 
been explored to prepare less phototoxic 4-quinoline- 
methanols3 without reducing their antimalarial ac- 
tivity. 

We started to make l b  with a view that the modified 
erivirorimeiits a t  this carbon atom might decrease the 
phototoxicity. 

By the reaction of Id with ri-Bu?SH. the desired 
di-n-butylaminoketone could not be obtained. When 
I d  wa5 converted into the dioxyethylene compound 
If, it  failed to react with di-71-butylamine even when 
heated in a sealed tube a t  180" for 24 hr. Thus, the 
comparison of antimalarial activity between l a  and 
l b  could not be made. When IC was treated with 
benzylamine l e  wai obtained. The dioxyethylene 
bromo compound If reacted with benzylamine smoothly 
to give the target compound lg  which could be com- 
pared in its antimalarial activity arid phototoxicity 
with l e  to test the hypothesis we started with. 

Biological Tests.-The compounds n ere tested for 
their antimalarial activity against Plasmoclzunz beTghei 
in mice by Dr. L. Rarie according to the procedure 
already p ~ b l i s h e d . ~  l e  showed activity a t  40 mg/kg, 
cured 4 mice a t  160 mg and all 5 mice a t  320 mg with 
110 toxic deaths. The dioxyethylene derivative lg 
was inactive even a t  a dose of 640 mg/kg. When 
tested for phototoxicity in mouse (ip), l e  was approx- 
imately 9 times more phototoxic than 1g.j 

Experimental Section 

6,8-Dichloro-2-(3,4-dichlorophenyl)-4-(a-benzylaminomethyl)- 
quinolinemethanol.HC1 ( l e )  Tyab piepared in i i . 6 x  yield by the 
procedure of Lutz et al.' I t  \\ab crystallized from XleOH- 
Et20, mp 250-254". 

6,8-Dichloro-2-(3,4-dichlorophenyl)-4-(2-bromo-l,l-ethylene- 
dioxyethy1)quinoline (If)  waq prepared from ld6  in 64,0Yc yield 
by the procedure of Takahahhi and Tanabe.' It was ctyital- 

Anal. (C24H11C1,S20) C, H,  C1-, N.  

lized seGera1 times from CGHe, mp 212-214'. dna l .  (C,gH],- 
BrCl4YO2) C. H. Br. C1. X. 

6,8~Dichloro-2-(3,4-dichlorophenyl) -4- (2-benzylamino-1,l- 
ethylenedioxyethy1)quinoline (1g),-A4 mixture of If (1.0 g), 
benzylamine (10 ml), ethoxyethanol (10 ml), and a crystal of IZ 
was refluxed for 24 hr. Solvent and excess berizylamine were re- 
moved in Vacuo and the residue was triturated with 1OC; S a O H  
and extracted (C6H6). The extract was dried (KzCO~), filtered, 
and concentrated to give 790 mg (67.0%) of crude product which, 
after two crystallizations from C6H6, melted at 139-161'. -inch(. 
(CdLoC14NZOt) C, H, N. 

Acknowledgment.-This n-ork was supported by 
U. S. Army Medical Research and Development 
Command under the Research Contract KO. DA-49- 
193-AID-2869 and is Contribution No. 703 from the 
Army Rebearch Program on Malaria. 

(3) E. R .  Atkinaon and A. J. Puttick,  Paper No. 42,  Division of Medi- 
cinal Chemistry, 156th Meeting of the American Chemical Society. Septem- 
ber 1968, Atlantic City, 3. J. 

(4 )  T. S .  Osdene, P. B. Russell, and L. Rane, J .  M e d .  Chem., 10, 431 
(196T). 

( 5 )  Col. William E. Rothe,  VC, Division of Medicinal Chemistry, 
\VRAIR, IValter Reed . h m y  Medical Center, Kashington, D. C. 20012, 
private communications. 

(6) R. E. Lu tz ,  et uZ., J .  .Imer. Chem. Sor.., 68, 1820 (1Y46). 
17) XI. Takaliashi and R. Tanalje. Cliem. P h ~ i r f f t .  Buil., 16, iY3 (1Y6i). 


