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TABLE I 
SUBSTITUTED 4-(~-DIETHYI~AMINOETHOXY)DIPHENYIAMlKES 

' 2' 

Compd Substituent l let l iod Alp, OC Formula 

1 4'-NOc -4, B, DI 87-88 C18HS393OS 
4 4 '-9 Hz A 65-66 CiSHBjS30 
1 2'-502, 4'-NOy E io-71 CisH,S\',O 

6 2'-N02, 4'-SHge E li9-181 CiJLS403 
7 4'-NO?, 2'-COOH n 229-230 Ci9H23N30; 

Serum 
sterol 

---Nitrogen, %--. lowering 
Calcd Found act .acb 

12 .8  1 3 . 0  Z C  

14 .1  1 4 . 1  0 
1 3 , 0  14.7 1 
13.4 13 .3  1 
11.2 11.6 0 

(& Rats were sacrificed after a 6-day oral administration of the test drug aiid their sera n-eie subjected to  a Trinder saponification [see 
P. Trinder, Snalys t ,  77, 321 (1952)l prior to a Zlatkir aiid Zak colorimetric aasaj- [qee A. Zlatkis, B. Zak, and 4 .  J. Boyle, J .  Lab. Clin. 
M e d ,  41, 486 (1953)j for total sernm-sterol levei.  * Act,ivity ratings were bared on per cent of driig in diet necessary to bring about a 
20-307; lowering of serum sterols compared to control levels: 0.055; = 0 (inactive)! 0.037; = 1, 0.017c = 2, 0.00:3% = 3, O.OO1yc = 4.  
It shoiild be noted t,hat compoiuidd elicitiiig a sei.iim-stero1 lowering of I!)?; (or le+.) when tested at  0.03% of the diet are rated inactive. 

Triparanol, 1- [4-(2-diet~hylami11oethos~-)phe11~l]-l-(p-tolyl)-2-(p-chlol.ophe1i~-l)etha~iol, was rated 2 iisiiig the test standards described 
above. f Compound 1 was first prepared by E. Ruso in the 
Stamford Laboratories Division, American Cyanamid Co. 

Compound isolated as a dihydrochloride. e Tentative strilcture. 

'2' 2 1  
Serum 
sterol 

Yield, --Nitrogen, 5&. lowering 
Compd Substituents AIetliod % Alp or  bp, ' C  ( inm) Formula Calcd Found act." 

12 101-103 CisHmSrOj 13 .0  14.6 1 

9 ~ , - ~ O , . ~ - O C H , C H , ~ A ~ C O O C , H ,  W E 44 132-134 CnH,j?U'jO, 1.5.2 14.9 0 

10 4-0CH,CH(OH)CH,OH 8, B 7.5 138-139 CijHi~SnOj 9 . 2  9 . 4  0 
11 4-OCH,COOC,Hj A, Ch 26 133-135 CisHisS2Oa 8 .9  8 . 9  0 
12 4-OCH2CH2CI A, Ch 71 125-126 Ci4Hi3ClN20a 9 . 6  9 . 9  . 0 

10.4 10 .7  0 13 4-0CH,CH=CHz A, Ch 9: 92-93 CijHi41j20a 
14 4-COOH F 20 290 dec Ci3HiilN204 10.8 10 .6  0 
1,5 4-COOCH,CH2N( CaHj)y F 34 17.i-I 80 ( 0 . 5  -0 .6)  C,9H23K30d 11 .8  11 .8  0 
See Table I for acativity ratings. 

8 2'-NOy, ~ - O C H ~ C H , S ( C I H ~ ) ,  E 

ILIethod C was developed at  the  Boiiiid Brook Laboratories Division, American Cyanamid Co. 

---Nitrogen, 'h-- 
Compd s Method % Bp, " C  (mm)" Formula Calcd Found 

Yield, 

2 0 B, G 37 17O-1iq5 ( 0 . 2 )  CiSHP2N204 8 , 5  8 . 1  
3 S B, H 20 230-360 (0 .5 )  CiSH22Sz03Sb 8 . 1  7.8 

5 Boiling points are uncorrected. ilnal. Calcd: S, 9.3. Found: S, 9.6. See Table I for activity ratings. 

Pvridyl 
-Xitrogen, 70- ring r i e l d ,  

Compd substituent s R % hlp ,  oc Formula Calcd Found 

16 3-NO2 0 H 30 47-48 CiiHp2S4Oa 17.0 17 .1  
l i  %NO2 0 H 72 143-145 C i iHdaOi  17.0 16.6 
18 .?)-SO* S H 28 111-113 CiiHzS40zSb 16.2 15 .8  
19 5-NO, 0 C I& 3 8 .i9-6 1 CisHnrS~'r0a 16 .3  16 .2  

Serum 
sterol 

lowering 
act.C 

0 
0 

Rerum 
sterol 

lowering 
act.' 

1 
p 
0 
3 

a All compoimds were prepared by methoda I and J (bee Esperimeiital Section). Anal .  Calcd: S, 9.2. Found: S, 9.1. c See 
Titble I for activity ratings. 





Compd 

20 

21 

22 

23 

24 

TABLE V 
N-HETERO-p-( 2 - D 1 ~ : T H Y L . \ M l ~ O E T H O X ~ ) . ~ ~ l L l ~ E S ~  

YlPld, 

R % Alp, oc 
36 124-15 

S 93-95 

31 229-231 

2 3 97-99 

H CS 

Formula 

CiiHrsNaO 

C i7Hzt C IS 0 0  

Serum 
sterol 

---Nitrogen. 7*-- lowering 
Calcd Found act.C 

14.7 14., j  0 

SO3 

13 .3  12.5 0 

23.3 23.6 0 

15 .3  

1 5 . 8  

15.0 0 

15.7 1 

25 37 93-95 CteHII ClX;40 17.5 17.4 1 

26 41 75-77 17.5 17.2 2 

a All compounds were prepared by method J (see Experimental Section). Tentative structure. See Tahle I for activity ratings. 

TABLE VI 
VARIATIOKS I N  THE BASIC ;\IOIETY OF 9-( 5-CHLORO-2-PYRIhlIDYL)-~Cl?'U-~lJBSTITUTED ANILINE" 

Serum 
sterol 

Compd R 70 hfp, ' C b  Formula Calcd Found act.* 
Yield, ---Nitrogen, %-- lowering 

27 CH(CH3)CHzN(C?H6)rcsd 31 106-108 CnHr3ClNdl 16.7 17.2 1 

29 CH&( CHs)rS( CHs)z 28 120-122 CieHziC1N40 17.5 17.3 4 

2s  C H 2 C H 2 \ r 3  49 119-121 CnHyiCIS40 16.8 16.6 3 

All compounds prepared using methods I and J. Melting points are uncorrected. Compound isolated as a sesquihydrate. 
Structure was verified by nmr and compound was tested as a racemic mixture. e See Table I for activity ratings. 

4-Amino-4'-(2-diethylaminoethoxy)diphenylamine (4).-Two 
grams (7  X mole) of 1 was dissolved in 100 ml of ethanol 
and reduced under 1.5 kg/cm2 of hydrogen at  23-30' using 0.5 g 
of prereduced Pt02 catalyst. PI hen reduction was complete 
(ca. 1 hr)  the ethariolic solution was filtered and concentrated 
to a quasi-crystalline mass;. The residual material was taken up 
in 50 nil of 10% HC1 and the acidic solution was extracted with 
two .YO-ml portions of ether. The acidic, aqueous layer was 
decolorized iisirig charcoal, made basic (excess concentrated 
NHIOII), and estract'ed with two 50-ml portions of ether. The 
ether extracts were combined, dried (Sa&Oa), and conceiitrat'ed 
to a solid residue which was dissolved in a minimum amount of 
hot cyclohexane. On cooling, light, pink crystals were deposited; 
0.4 g ( 2 0 5  yield). The arialytically pure product melted a t  

44 p-Chloroethoxy)-4'-nitrodiphenylamine (12). Method C.- 
Using the apparatus described in method -4 11.5 g (0.05 mole) 
of 4-hydroxy-4'-riitrodiphenylamirie, 11.7 g (0.05 mole) of 2- 
chloroethyl p-toluenesulfonate, 2.8 g (0.07 mole) of ?r'aOH, and 
SO ml of water was heated to reflux with vigorous stirring under 
S2. After a 4-hr reflux period the reaction mixture was cooled 
and made alkaline to phenolphthalein using 5 X NaOH. The 
crude solid which separated was collected, triturated with three 
100-nil portions of water, aiid air-dried. An analytically pure 

6;i-66 O . 

sample of 12 was isolated after two recrystallizations from an 
ethanol-water solution; mp 125-126'. 

N- [p-( 2-Diethylaminoethoxy)phenyl] -5-nitroanthranilic Acid 
(7).  Method D.-The monohydrochloride of p(2-diethylamiiio- 
ethoxy)aniline (4.9 g, 0.02 mole) was dissolved in 50 ml of water 
aiid neutralized (excess KZC03, 5.6 g, 0.04 mole). To this basic, 
aqueous suspension was added 3.6 g (0.02 mole) of potassium 2- 
chloro-5-nitrobenzoate and approximately 10 ml of ethanol. 
The resulting suspension was then refluxed for ca. 15 hr, con- 
centrated iinder reduced pressire to one-half the original volume, 
and extracted with t,wo 100-ml portions of CHC1,. The aqueous 
layer was collected, treated with charcoal, arid neiitrxlized ipH 
6-7) usiiig 10% HCI. The orange needle crystals obtained in 
this mariner were recrystallized from an ethanol-ether solution; 
2.1 g (34% yield). 

The decarboxylation of 7 was accomplished by heating an 
intimate mixture of micro glass beads (2-3 g)  and 2.0 g ( 5  X 
mole) of 7 under reduced pressure wit,h stirring; the reaction 
mass melt,ed and began effervescing at  180' (0.1-0.2 mm). COZ 
was evolved until the temperai lire of t,he molt en mass reached 
200", whereupon heating was discoritinried arid the mixtiire was 
allowed to cool to room temperatiire iuidei reduced pressure. 
Tindecomposed acid was extracted with hot 50y0 KOH and the 
iil$oluble residue wab taken up in  acetoile. Two recrystallizations 




