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TABLE I1 
BIOLOGIC-JL .iCTIT.lTY OF SUBSTITLTCD QUISOLISES 

-pmol,'ml for half-max inhib- 
1 r R Tetrahymena Crithidia 

CsHhO COKHiVH2 0.0262 (4)' 0.254 (1) 
CGH8 COSHSII ,  0.0643 (2) 0.34 (1 )  
p-CH,C,K,O CONHNH? 0.0224 (3) 0,213 (1) 
p-ClC6H4O COSHKH, 0.177 (2) 0 .32  ( I  j 

P-CioHiO COIL'HKH? 0.0095 (2) b 

CeHjS S H ,  0.002.5 (4) 0.265 (1) 
p-CHaC,H,O S H ,  0.0038 (3) 0.120 (1) 

p-CH3OCsH4O COSHXH? 0,032 (3) 0.32 ( 2 )  

C&O S H ,  0.0072 (8) 0.377 (3) 

p-C1CsH40 XHZ 0.0028 (4) C 

P-CHBOCGHIO KHZ 0.0022 (2) 0.222 (1) 
p-CioHiO S H ,  0.0091 (2)  h 

Not siifficient.ly soluble to test,. 
Snniber in parentheses indicat,es number of experiments. 

Not tested. 

lone-2-carboxylate' in 120 ml of absolute Et OH. The solvent 
was removed in e~acuo and replaced with 100 nil of DMF. Di- 
phenyliodonium chloride (17.0 g)  was added and the mixture was 
refluxed for 3.5 hr. All volatile material was then removed a t  
reduced pressure. the residue was mixed with H,O, and the 
product taken up with EtlO. The Et20 solution was washed 
with 5 q l  S a O H  and H1O and dried (Na%SOIi, and the solvent re- 
moved. The critde product (9..5 g, 5 8 9 )  was collected and re- 
crystallized from EtOH, mp 125-126". Anal. (Cl3H1,SO3) C, H. 

Ethyl 4-phenoxypicolinate was prepared similarly in absolute 
Et,OH solution from ethyl 4-pyridone-2-carbos;!-late8 and di- 
phenyliodonium chloride in the presence of SaOEt.  The ester was 
not further purified. Saponification gave 4-phenoxypicolinic 
acid, mp 178-179" dec (lit.g mp 178-1i9"). 

4-Phenoxyquinaldic Acid.-Saponification of ethyl 4-phenoxy- 
quinaldate1O in aqueous-alcoholic S a O H  gave the acid in 99% 
yield, mp 178-180.5" dec (from MeOH). A n d .  (c16H11?;03) 
C, H, N. 

Ethyl 4-Phenylthioquinaldate.-Reflux of 10.0 g of ethyl 4- 
chloroqliinaldateio with 5 g of PhSH in 50 nil of EtOH for 3 hr 
gave this ester. A first batch (4.7 g)  crystallized after concentra- 
tion of the reaction mixture to one-third of it- original volume. 
IIore material was obtained upon remoral of the remaining 
solvent. The two crops m r e  combined, di-solved in MeOH, 
treated with charcoal, and reprecipitated with H?O. The yield 

-1 r R Formula h n a l  u p ,  ;c 
p-ClC6H40 COOEt CisHi4ClNOa c, H 140 
p-CHsOCeHaO COOEt CigHiiSO4 C, H 124- 125 
p-CioH:O COOEt C2dHiiSO3 C, H 14:1- 1-44 

p-ClCsH40 COSHNHz CisHi?ClNaOa S 192-194 
p-CHaOCsH4O CONHNHn C1:HijNaOa S 191 

4-Phenoxypicolinic 
acid hydrazide C11H11~302 S 119 

CsH5s COSHSHs  Ci6Hi3S&S h- 197-199 

p-ClCoH40 SHCOOEt CiaHuClPu'203 N 167. ,j-169 
p-CH3OC6H4O SHCOOEt CisHdsOa N 187-189 

C6Hjs XHCOOEt C~~HIG?IT?O~S S 124-12.5 
2-Carbethosyamido- 

p-CHsCsHaO C O S H S H ?  CiiHijSaOn N 168-169 

@-CioHiO CONHNHI C1oHi&30? S 186-188 

p-CHsC6H4O SHCOOEt Ci9Hi,NaO3 N 122-123 

S-CioH;O KHCOOEt C?IHi&?03 S 164-1 66 

4-phenosypyridine Cl4Hia~lO1 iY 161 ,5163  
p-CH3CeHaO SHr C16H14K20 C,H,N 164- 166 
p-ClCsH40 NH, CijHnClN40 C,H,N,Cl 192-193 

8-CioH70 KH1 C19Hi4N90 C,H,N 135-136 
C6HjS SHu CijHi2S8 C,H,N,S 188 
2-Amino-4-phenoxy- 

Reaction medium for preparation of azide consisted of 1.5 ,M HC1 and DMF (1: 1). 

P - C H ~ O C ~ H ~ O  NH1 CIGHI~N& C,H,N 2 11-2 13 

pyridine CiIHioSzO C,H,N 123-124 

stance(s) capable of reversing the inhibition produced 
by aminoquinolines but not that  by quinaldic acid 
hydrazides. 

Experimental Section6 

Ethyl 4-Phenoxyquinaldate.-Sa (1.3 g)  dissolved in 25 ml of 
absolute EtOH was added to a solution of 12 g of ethyl 4-quino- 

(6)  hlelting points were taken on a 1Zel-Temp apparatus and are not 
corrected. Microanalyses were performed Iiy M r ,  .J. F. Alicino. Rletuchen, 
S .  J. Where analyses are indicated only by symbols of the elements, 
analytical results for  those elements irere within 0.47, of the theoretical 
values. 
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was 10.5 g (8l%), mp 118-119" (from EtOHi. Anal. (ClsHl,- 

Ethyl 4-p-Tolyloxyquinaldate.-.4 mixture of 10.0 g of ethyl 
4-chloroquinaldate and 6 g of sodium cresoxide (prepared from 
5.0 of p-cresol and 1.0 g of Na in 25 ml of absolute EtOH) a rd  
35 ml of DMF was refluxed for 4 hr. The mixture was poured 
into HzO and the product taken up with EbO. Thesolvent was 

NOZS) C, H. 
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