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Experimental Section' 

2- [ (2-Chloroethyl)ethylamino] -2',6'-acetoxylidide Hydrochlo- 
ride.-2-[Eth~l(2-hydroxyethyl)ami1io]-2',6'-acetox~lidide (13.8 
g, 0.0.55 mol)  in 30 ml of CHC13 was cooled in an ice bath. A 
solution of SOC12 (13.1 g, 0.110 mol) in 50 ml of CHCb Tvas 
added slowly with stirring. The mixture was warmed on a 
water bath for 2 hr a t  50-60'. The excess SOCL and CHC1, were 
removed i n  I ' U C U O ,  and the residual oil was triturated with dry 
C6H6 iuitil crystallization occurred. The solid material was 
removed by filtratioii and recryhtallized repeatedly from C6H&- 
CHC13. The yield was 6.2 g of product melting a t  132-154'. 

2- [(2-Chloroethyl)ethylamino] ethyl 4-Butoxybenzoate . HCL- 
-droxyethyl)amiiio]ethyl 4-butoxybenzoate (6.2 g, 
dihaolved in 20 nil of CHC13. h solution of SOCl? 

01) in 20 ml of CHC1, was added in ,small portions 
with stirring. The  mixture \vas heated for 4 hr at 65-70' on a 
water bath. The mixture was concentrated in z'acuo to  a thick 

ie was cooled and triturated with petroleum ether 
tallizatioii. The product Tvas recrystallized re- 

The yield of 

Anal. (CirHz2ClaN?O): C, H, N. 

peatedly from a C6H6-petroleum ether mixture. 
pure mateiial melting at 103-105" a-a. 0.9 g. Anal. (CliH?;Clr- 
YO,): c, €1, ?;. 

(Tj Melting points xere taken in a Thomas-Homer Unimelt apparatus 
and are uncorrected. Where analyses are indicated only hy symbols of the 
elements, analJ-tical results obtained f u r  those elements were xithin &0.4% 
of the theoretical values. 
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In connection n-ith our htudies concerning X-ray 
contrast media and particularly n-ith the search for nen- 
oral cholecystographic agentmq2 a number of derivatives 
of 1)-(3-amino-2,4,6-triiodophenyl)allianoic acids have 
been .;-nthesized for biological evaluation. 
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We n-ere qpecially interested in the relatioahip be- 
tn-een structure and biological activity such as in- 
testinal absorption, toxicity, and biliary and urinary 
excretion within a homogenous group of substances. 

The synthetic steps leading to the title compounds are 
outlined in Scheme I. 
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Pharmacology.-The compoundb were tested by Dr. 
G. Rosati for acute toxicity and biliary and urinarF 
excretion. 

For determination of intravenous and oral acute 
toxicity aqueous solutions of the S a  salts were ad- 
ministered in mice and the LDjo was determined after 
3 days following the method of Litchfield and Wil- 
 oxo on.^ Excretion studies n-ere done in the rabbit, 
collecting bile and urine through catheters for 3 hr 
after intravenous injection of 100 m g k g  of the aqueous 
solution of the S a  salts. Total I? was determined, after 
digestion, by the Sandell-Kolthoff reaction4 with a 
Technikon autoanalyzerj and results calculated as per 
cent of administered dose. 

TABLE I 
1-(3-NITROPHEXYL) ILKAXOLS ( I )  
3Ip  or bp Tield, 

1 CH3 62.5. 80' CaHSN03 
2 C2Hj 163 (2)' 95' CsHiiKoa 
3 C3Hi 173 (4) 92 CioH13N03 C, H, 3' 

5% Formula Anal& ses No. R (mm),  O C  

a Lit* mp 62.5"; yield 76%. Lit.g bp 170-172" (12 mm). 

TABLE I1 
1-(3-NITROPHESPL)ILKYL BROMIDES (11) 

31p or bp Yield, 
No. R (mm),  OC Yc Formula Analyses 

4 CH3 42 55 CaHsBrNOs C, H, Br, Y 
5 C2Hj 153 (3) 58 CDH10BrN02 C, H, Br, N 

a Br: calcd, 30.96; found, 30.18. 
6 C3H7 150 ( 2 )  55 CioHirBrNO? Bra 

The 2-(3-amino-2,4,6-triiodophenyl)alkanoic acids 
(Table T'I) and their acyl derivatives (Table T'II) 
showed predominantly urinary excretion; S-alkylation 
(Table T7111) enhanced biliary excretion. 

For comparison iopanoic acid was tested under the 
same conditions giving LDSo p.0. = 15-10 mg/kg and 
LDio i.v. = 2% m g k g  (mouse), biliary excretion 28%, 
urinary excretion 13% (rabbit). For further investiga- 
tion 200 mg/kg of compounds 37,38, and 40 in suspen- 
sion in 5% arabic gum solution were administered orally 
to dogs. Opacification of the gallbladder and of bile 

(1949). 
(3) J. T. Litchfield and F. Wileoxon, J .  Pharmncol. E x p .  Ther., 96, 99 

(4) E B. Sandell and J. hl .  Iiolthoff, J. dmer Ciiem. Soc., 56, 1426 
(1939). 

( 5 )  Technikon Instruments Corporation "N" Method File 5 - 5 6  



Experimental Section; 

( 3  Final rec.ryatallizatioii: A, EtOAc; B, EtOH. Purification by reprecipitatioii. 1 : ( d i d ,  tis.57 : f o r i t  i d ,  ti4.12. I :  t x l c ~ l -  
61.11; foiiiid, 61.85. e A n d .  C, H, I, equiv at. f I anal. only. 

ducts \vas evaluated follon-i11g Hoppee sild irltestirlal 
residues were observed. 

Best, results were obtained with 40 with regard to 
tolerability, gallbladder opacificat'ion, and absence of . -. 

intestinal residues. 

2-(3-Nitrophenyl jalkanoic Acids (10-12, Table IV).-A iiiixtiue 
of 0.1 mol of 2-(8-iiitrophe11~l)nlkaiieiiit~iles and 200 rd of 30'; 
HzSOI was heated uiidei, refiiis for +i hr.. The hydrolyzed protliir~t. 

(T) Where analyses are indicated ! Inbols of the elements, the anaiyt- 
ical results obtained for tlime element? were \vithin i.0.470 of the tlieoretical 
yalues. 

(8) 11. Lund, Chem. Ber., 70 ,  1520 (1937). 
(!)) Sjrvlss Patent  :326:363 11958): Chrm. A b s t r . ,  63, YZ52/ ( I U S ) .  

16) 6 ,  Marpolin, I. R .  Stephens, 31. T. Spoerlein, .I. Nakorsky ,  and G. 13. 
l i p l l n f f ,  . I .  Amer. Phnrm. .Is..., S c i .  Ed.,  42, 476 (1953). 
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TABLE VI11 

N U .  

27 
28 
2 9 
30 
31 
3% 
33 
34 
3 .i 
36 
37 
38 
39 
40 
41 
42 

2- (3 -~~LI~ l .L . IC ' iL~~~I IN0-2 ,4 ,6 -TRI IODOPHE~VL) . ILIC .~NOIC .4CIDS (VIII)  

.\louse toxicity 
Crystn Yield, -LDjo, mg/kg- -1 % excretion- 

R? KIP, "c" solventb % Formula' p.0. i . r .  bile urine 

CH, 197-198 A 84 CiiHioIsNOs 2700 1100 13 73 
CsH: 131-133 A 74. 5 CirH,&SO3 2200 390 :3 7 34 
CsH7 100-10.5 c 94 CisH141aNOs l%*50 210 35 3 3 
CdH, 100-10.5 c 91 C I ~ H I ~ I ~ S O S  1300 155 32 1 9 
CHz-CcH; 167-168 B 84 C17HiaIsS03~ 1.530 23.5 34 28 
CH3 164-166 h 76 CiaH&N03 880 180 20 20 

C3H7 1339-140 A 70 CiaHiJ3NOs 363 49 
CdH, 90-93 C 87 CisHsoLN03 650 .j 1 54 20 
CHB-CeHj 95-102 C 95 CiliHiiI~N0~ 770 74 34 12 
CHs 1.5.5-160 C 87 Ci>Hid3KO3/ 2800 620 27 22 
C1H: l2.j C 72 CiaHiiIaKO3 1300 380 38 16 
CH3 11.5-120 c CisHi413X03 700 600 33 9 
C B H ~  184-187 C 85 Ci4HicI3?;03 1260 420 31 8 
CH3 120 C 70 C~Hie13NOa 2800 3 0 17 10 

C2Hj 188-189 C 76 Ci4Hi6IsKO3 880 100 1.3 :3 .5 

CzHj 116 d 85 CisHi&N03 2800 170 28 1 5 

n h l l  these compounds sinter 20-30" before the melting point. I, Final recrybtallization: A, EtO;lc; B, C6H6; C, hIe2C0. c Piuifi- 
cation b>- repiecipitation. d n a l .  C, H I  I, equiv wt. e I :  calcd, 57.10; found, 57.80. I :  calcd, 62.57; found, 63.40. 

was poured into crushed ice (300 g), collected, washed (HzO), 
and dissolved in  100 ml of 1 S KaOH at  70". The solution was 
filtered and made acid with 1 -I' HCl. The precipitated acid was 
collected, dried, and recrystallized from a suitable solvent. 
2-(3-Aminophenyl)alkanoic Acids (13-15, Table V).--A solution 

of 0.04 mol of 2-(3-nitrophenyl)alkaiioic acid in 150 ml of EtOH 
was hydrogenated a t  room temperature and atmospheric pressure 
over Raney Xi catalyst. After consumption of the t,heoretical 
qiiant,ity of HB the catalyst was filtered of7 and the filt,rate was 
evaporat.ed to dryness. The crystalline residue was swpended 
in SO ml of HyO, collected, arid recrystallized. 

2-(3-Amino-2,4,6-triiodophenyl)alkanoic Acids (16-18, Table 
V1).-A4 sollition of 0.09 mol of 1 S KIC1210 was added dropwise 
with vigorous d r r i n g  at, 2-1' to 0.03 mol of 2-(3-aminophenyl)- 
alkanoic acid in 3000 ml of 0.01 A' HC1. After a further 2-hr 
stirring the temperature was raised to 60" and another 0.03 mol 
of KIC1, soliit.ion was added. The suspension was st,irred a t  
60" for 1.5 hr, t,hen cooled to room temperature, collected, and 
washed. The solid was dissolved in 300 ml of HzO with 10 ml of 
1tj70 KaOH and the soliition vas  treated R-ith a trace of 5a2S204 
and added dropwise to  a mixture of 300 ml of HBO, 12 ml of 187, 
HCI, and 0.3 g of KaHSO3. The critde product was collected 
by filtration, washed (HzO), dried, and recrystallized from EtOH. 

2-( 3-Acylamino-2,4,6-triiodophenyl)alkanoic Acids (19-26, 
Table VII).-2-( 3-Amino-2,4,6-triiodophenyl)alkanoic acid (0,005 
mol) was dissolved in 18 ml of ( A C ) ~ O  a t  60°, 2 drops of concen- 
trated HzSOI were added and the temperat,ure was raised to 90- 
95" for 3 hr. After evaporation to dryness, the residue was dis- 
solved in 60 ml of HzO with 2 ml of l5yc S a O H .  The pH was 
adjusted to 9 and t,he solution was heated for 2 hr a t  90" a t  
constant pH, then filtered arid the product was precipitat,ed with 
15co HC1. Compounds 19, 20, 21, 22, 24, and 25 were purified 
by reprecipitation, 23 was crystallized from EtOBc, and 26 from 
EtOH. 
2-(3-Alkylacylamino-2,4,6-triiodophenyl)alkanoic Acids (27-42, 

Table VIII).11-.4 solution of 0.045 mol of alkyl iodide in 2.5 
ml of MeZCO was added during 0.5 hr to a solution of 0.03 mol of 
2-(3-acylamino-2,4,6-triiodophenyl)alkarioic acid and 0.12 mol of 
KOH in 35 ml of HBO. The mixture was stirred for 4 hr at 35" 
and then poured into 200 ml of ice-HsO arid extracted twice with 
Et20 (30 nil). The crude product, obtained by precipitation with 
l?;yO HCl, was purified further by reprecipitation, extraction with 
boiling EtOAc, or recrystallization from a suitable solvent. 

Chlorosulfonation of 

17~-Acetoxy-3-methoxyestra-1,3,5(lO)-triene 

,\RTHUR H.  GOLDKAnIP1a 

Division of Chemical Research, G. D. Searle & 
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The ehtrogenic potencies of 2- and 4-substituted 
estrones, among which were included C1, OzN, and 
HJ derivatives, have been compared.'b These com- 
pounds, especially the "substituted and electronega- 
tively substituted ones, all have very low estrogenic 
activities and this has been suggested to be one of the 
prerequisites for a practical lipodiatic, or antiathero- 
genic steroid in man.* The second, and effective, 
requirement may be a lowering of the cholesterol: lipid 
phosphorous (C:P)  ratio.3 This effect is shown as well 
by the %;\le ethers which are considerably less estro- 
genic than the phenols, estrone methyl ether being 1Yc 
as estrogenic and 25y0 as lipodiatic, or lipid-shifting, as 
estrone.*t4 A favorable change in the C : P  ratio has 
been shown in the case of some simple estrogens to be 
related to an  increase in serum phospholipid rather than 
a decrease in cholesterolj and this is regarded as correc- 
tive toward coronary atherogenesis6 though without 
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