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9a-Fluoropregna-1,4-diene-113,21-diol-3,20-dione |17 «,1 6=/} -
2’-methyloxazoline (XV).—Gaseous HF (4.67 g) was passed
into anhydrous THIF (8.45 ml). ¥poxide XIV (i g) was added
to 9.4 ml of thiz =olution at 0° and the mixture was stirved for
1 hr at 0° and then for 6 hr at room temperature. The reaction
mixture was diluted with THF (20 ml) and neutralized, cooling
externally with salt and ice, by gradual addition of NaHCO;
(24 g) and Na,S0, (1 g). The inorganic salts were filtered oft and
the cake wax washed with 75 ml of boiling ethyl acetate. The
filirate wasx concentrated i vacvo to drvness and the residue
erystallized from acetone affording XV (0.61 g): mp 241-244°;
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lalD H83.3% (0 A1 A 288 g (00, 3T (CLLOH )
p 3300 (O}, 1705 (Cy==00), 1664 (Cy==0), C==N) em™Y, char-
acteristic hand of the 3-keto-A0U group at 880 em =1 nmry, ¢ o
002 TI8-CHz 0 N45 (19-CHy, S.04 ppm CHC N

Anal. Caled for CouHHuFNO;: G 66,080 1, 6.71:
Found: (3, 6618 1, 6.86; N, .40

N, 330,

Acknowledgments. - The authors are indebted to Mo,
(i Tuan and Dr. AL Vigevani for the determination and
interpretation of infrared and nmr spectra, respectively.

I. The Synthesis and Serum Sterol

Lowering Properties of Substituted 4-(2-Dialkylaminoethoxy)diphenylamines

and Related Compounds'

Freperwek . Bacu, Joux (' Barceay, axp FLuiorr Coney

Organic Chemical Research Section, Lederle Laboralories, 0 Division of merican Cyanandd Company, Dearl River, New York
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The preparation and serum =terol lowering properties of a sevies of 4,4'-disubstituted diphenylunines and re-

lated compounds are discussed.

Initial sereening data indicate that several of these compounds, synthesized by

conventional means, possess oral activity greater than most nonsteroidal hypocholesteremic agents reported to

date.

Our interest in the possible synthesis of hypocho-
lesteremic agents began several vears ago when the
Biochemical Research Section of this laboratory ob-
served the effective lowering of serum sterols by 4-(2-
diethylaminoethoxy)-4’-nitrodiphenylamine (1) in both
rats and mice. This discovery was timely in view of

0,3 *NH OCH,CH,N(C.H, ),

1

the increasing interest in the use of orally active, non-
steroidal hypocholesteremic agents*® and offered o
logical beginning for this investigation.

Results and Discussion

The results of o preliminary structure-activity
study listed in Tables T and II point out the following
very specific structural requirements for high activity
in the diphenylamines: (a) as exemplified in 1, an
“electron-withdrawing’ group must be in the 4 position
of one ring and a basic ether residue in the 4’ position
of the opposite ring; (b) maximum hypocholesteremic
effects are ohserved when one of the aromatie rings of
the diphenylamine syvstem ix a +$-nitrophenyl, a 2,4-
dinitrophenyl, or a 2-nitro-+-aminophenyl group; and
(c) the basie ether moiety muxt be comprised of an O
and a tertiary amine N separated by a two-earbon
chain.  The marked changes in serum sterol lowering
due to slight variations in the ~OCH,CH,N < portion

{1) Portions of this paper were presented before the Divigion of Medicinal
Chemistry at the 150th National Meeting of the American Chemical So-
ciety, Atlantie City, N. J., Sept 13-17, 1965, Abstracts of Papers, p 111,

(2) See, for example, the foliowing references: (a) M. Friedman, S. O.
Bvers, and R. H. Rosenman, Progr. Curdiovascular Diseases, 4, 419 (1962);
(M L. G. Humber, M. Kraml. J, Dubue, and R, Gaudry, J. Wed, Chem.. 6,
210 (1963).

(3) (a) D. Dvornik, M. Kraml, J. Dubue, M. Givner, and R. Gaudry, ./.
Am. Chem. Soc., 85, 3309 (1963); (h) G. Rodney, M. L. Black, and O. D.
Bird, Biochem. Pharmacol., 14, 445 (1965).

of several hypocholesteremic agents is an interesting
discovery and will be discussed in more detail ater,
Having established the importance of functional
groups and their relative positions in the aromatic rings
of the active diphenylamines, we next considered
wsosterest of 1 where the “bndging” -NH- group is
replaced by divalent ~O- and -8-. The ability of
bridging atoms to promote “through conjugation” in

O.N X OCH,CH.N(C.H, ),

I,N = NI
2, N = -0
3, N = =~

derivatives such as 1. 2, and 3 can be ruled out beeause
of the noncoplanarity of the aromatic systems; spee-
tral data® obtained from a study of diphenyl sulfides
also support this idea.  Actually, compounds 1, 2, and
3 can be considered para-substituted nitrobenzenes in
which the X atom conjugates through a p orbital.  In
this sense the - NH- group is the strongest electron
donor; however, there is no reason to attribute the
high aectivity of the diphenvlamines to this property.

Although in medicinal chemistry it is not unusual for
isosteres of an active compound to retain some amount
of netivity, the results listed in Table I indieate no
retention of aetivity in 2 or 3. This finding onee again
emphasizes the =pecifie structural requirements in
diphenylamines,

An extension of our initial research is deseribed in
Table IV where several interesting points should be
noted: (a) a nitropheny] group can be effectively re-
placed by 3- and H-nitropyridyl groups; (b) the 5-
nitropyridyl analog (17) of 1 is a potent hypocholester-
emic agent; (¢) within the 3-nitropyridyl series complete

i1y Axdetined by V. U Sehudz in U Medicinal Chemistry,”” A Burger, I,
Interscience Publishers, Ine., New York, N, Y., 1960, pp 72-88,

(5) ta) \. Mangini and R. Passerini, J. Chem. Soc., 1168 (1952); by H.

H. Jaffé and M. Orchin, “I'heory and Applications of Ulgraviolet Spectros-
copy,” John Wiley and Sons, Ine., New York, N. Y., 1962, p 481,
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TasLe I

SUBSTITUTED 4-(2-DIETHYLAMINOETHOXY )DIPHENYLAMINES

4,@ NH —@ OCH,CH,N(C;Hs),

2I
Serum
sterol
~——Nitrogen, Y%—— lowering
Compd Substituent Method Mp, °C Formula Caled Found act.2?
1 4’-N02 .‘&, B, D/ 87-88 ClstaNaoa 12.8 13.0 2¢
4 4/“NHQd A& 65—66 CIgH%NgO 14: . 1 14 . ]. O
b) 2/-N 0z, 4’-NO, E 70-71 CisHauN,O 15.0 14.7 1
6 2/-NO,, 4-NH,* E 179-181 CigHaN 4O 13.4 13.3 1
7 4’-NO,, 2’-COOH D 229-230 C1sHsN;05 11.2 11.6 0

« Rats were sacrificed after a 6-day oral administration of the test drug and their sera were subjected to a Trinder saponification [see
P. Trinder, Analyst, 77, 321 (1952)] prior to a Zlatkis and Zak colorimetric assay [see A. Zlatkis, B. Zak, and A. J. Boyle, J. Lab. Clin.
Med., 41, 486 (1953)] for total serum-sterol levels. » Activity ratings were based on per cent of drug in diet necessary to bring about a
20-30% lowering of serum sterols compared to controllevels: 0.05% = 0 (inactive), 0.037; = 1, 0.019% = 2,0.003% = 3, 0.001%, = 4.
It should be noted that compounds eliciting a serum-stero) lowering of 1955 (or less) when tested at 0.059% of the diet are rated inactive.
¢ Triparanol, 1-{4-(2-diethylaminoethoxy )phenyl]-1-(p-tolyl)-2-(p-chlorophenyl)ethanol, was rated 2 using the test standards described
above. ¢ Compound isolated as a dihydrochloride. ¢ Tentative structure. 7 Compound 1 was first prepared by E. Ruso in the
Stamford Laboratories Division, American Cyanamid Co.

TasLe II

SUBSTITUTED NITRODIPHENYLAMINES

OZN@—NH©—4

2/ 2
Serum
sterol
Yield, ~—Nitrogen, % — lowering
Compd Substituents Method % Mp or bp, °C {(mm) Formula Caled Found act.®
8  2-NOy, 2-0CH,CH,N(C.H;), E 12 101-103 CisHaNOs 15.0  14.6 1
/N
9 QI'NOzv4'OCH2CH2AL—/NCOOC2H5 E 4:4 132—134 Cg1H25N507 13 . 2 14: . 9 0
10 4-OCH.CH(OH)CH.OH AB 75 138-139 CisHisN05 9.2 9.4 0
11 4-OCH,COOC:H; A, C 26 133-135 CisH16N 05 8.9 8.9 0
12 4-0CH,CH.Cl A, Cb 71 125-126 C1sH13;CIN, O, 9.6 9.9 .0
13 4—OCHQCH=CH2 4{, Cb 9’) 92—93 C15H14N203 ].0 . 4 10 . 7 0
14 4-COOH F 20 290 dee CisHioN.O4 10.8 10.6 0
15 4-COOCH,CH,N(C.H). F 34 175-180(0.5-0.6) CisHy N304 11.8 11.8 0

a8
Q
e

¢ Nee Table I for activity ratings. * Method C was developed at the Bound Brook Laboratories Division, American Cyanami

Tasre III
ISOSTERES OF 4-(2-DIETHYLAMINOETHOXY )-4/-NITRODIPHENYLAMINE

OZN—@—X—@—OCHQCHZN(CZHE )

Serum
sterol
Yield, ~——Nitrogen, Yp—— lowering
Compd X Method % Bp, °C (mm)* Formula Caled Found act.®
2 O B, G 37 170-175(0.2) CisHaeN-04 8.5 8.1 0
3 S B, H 20 250-260 (0.5) CisHaa N, 0,80 8.1 7.8 0
= Boiling points are uncorrected. ® Anal. Caled: 8, 9.3. Found: §,9.6. ¢ See Table I for activity ratings.
TasLe IV
N-(2-PYRIDYL)ANILINE DERIVATIVES®
3
5@—NH @‘XCHCHZN(CZH;L
N I
R
Serum
Pyridyl sterol
ring Yield, ——Nitrogen, %—— lowering

Compd substituent X R % Mp, °C Formula Caled Found act.®
16 3-NO. (0] H 50 47-48 C1:HoaN O3 17.0 17.1 1
17 5-NO, (€] H 72 143-145 C1:HypN O3 17.0 16.6 2
18 5-NO, 8 H 28 111-113 CriHpN 0,8° 16.2 15.8 0
19 5-NO, O CH; 58 59-61 CisHouN Oy 16.3 16.2 3

@ All compounds were prepared by methods T and J (see Experimental Section). ? Anal. Caled: 8, 9.2. Found: 8, 0.1. ¢ See
Table I for activity ratings.
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loss of activity ocewrred when the O of the basie residue
of 17 was replaced by S, forming the isostere 18; and
(d) in the same series branching on the carbon atom
a to the ether oxygen caused a noticeable inercase in
activity; ¢f. 16 and 19.

There are many examples in the literature® which
suggest that a pyridyl moiety can effectively replace a
nitrophenyl group based on the resistance of pyridine
and nitrobenzene to electrophilic attack and the fact
that transition-state theory predictz meta substitution
in both systems. A lack of generality in this proposal
is demonstrated by the inactivity of the N-(d-pyridy])
derivative (20) listed in Tuble V; the retention of
activity in compounds 16, 17, and 19 (see Table IV) is,
in all probability, attributable to the presence of NO,
groups in the pyridine rings, rather than any polar
similarities between the pyridyl and nitrophenyl resi-
dues per se.

Preliminary results of a4 diphenylamine analog study
are reported in Table V and, =urprisingly, it was found
that the 2,6-dichloro- and 5- and 2-chloropyrimidyl
groups could also effectively replace the nitrophenyl
portion of 1: ef. 1 and 24-26. These findings coupled
with the enhanced activity due to branching” in the
basie ether moiety of 19 resulted in the synthesis of
many, potent, nonsteroidal hypocholesteremic agents.

Because of the possibility of isomer formation in the
svnthesis of 24 and 26 the N-3-chloro-2-pyrimidyl
derivative (25)% (see Table V) was seleeted ax a model

R,
jom
N

N
PN
N
H

24, R, =l
26, R,=H

R,
)\/5\1 OR,
- X O
Cl h)\g

24a, R, =Cl
26a. R,=H

R, = CH,CH,N(C,H,),

in the final phase of this investigation which dealt with
variations in the 2-diethylaminoethoxy group in 25
(see Table V).

As illustrated in Table VI, bulk effects can be in-
corporated into the simple ~OCH,CH.N< residue in

(6) (a) H. Erlenmeyer, J. P. Jung. and 15, Sorhin, Helv. Chine. Acta. 29,
1060 (1946); (0 D, kK. Metzler, M. Ikawa, and 12, L. Snell, J. Am, Chem.
Noe., 76, 648 (1954); (¢) A. H. Bruecker, Yle J. Biol. Med., 15, 813 (1943);
td) P. B, Cowles, ibid., 14, 599 (1942); (e) 1o. H. Northey, “The Sulfon-
amides and Allied Compounds,” 2nd ed, Saunders Publishing Co., Phila-
delphia, Pa., 1957, p 272,

(7) It should bLe noted that alkyl branching in the —-OCH:CH.N< por-
tion of various drugs can evoke marked changes in physiological effects,
viz., increase in activity, decrease in toxicity, or a prolongation of activity;
see “‘Medicinal Chemistry,”” A. Burger, Ed., Interscience Publishers, Inc.,
New York, N. Y., 1960, pp 42, 485, 526, 529; and A. Burger in "Modern
Concepts in the Relationship Between Siructure and Pharmacological
Aetivity,” Vol. 7, K. J. Bruning, Ed., The Macmillan Co., New York,
N. Y., 1963, p aY. Other examples of this effect have heen demonstrated in
the development of effective antispasmodic agents; =ee, e, I') L. Bach and
1. J. Brabander, U, 8. Patent 2,756,231 {1936},

(8) Only one product i isolated when 2,5-dichiloropyrimidine is condensed
with a pura-substituted aniline; nmr analysis establislied the structure of
25 unequivocally.
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various ways,  One obvious change ix the melusion
of the N in asaturated heterocyelic nueleus: the effeet
of thix alteration 1= marked when the evelie strueture is
a piperiding group: of. 25 and 28, Branching on the
carbon o« to the ether oxyveen was achieved by the
synthesi< of 270 however, this change had no noticeub e
effeet. Tt ix nteresting to compuare this vesult with
those reported in Table TV for 17 and 19, The remain-
ing portion of the OCH,CH.N< group in the model
compound (25) to be studied was the region next to the
tertiary amine nitrogen,  Bulk effect= converging on the
N atom were achieved by completely =ubstituting the
carbon a to the tertiary amine funetion with methyl
groups ax iHustrated in 29 (see Table V1), This velu-
tively simple ehange? resulted o derivative many
times more active than the lead compound, 1, or derive-

tives 27 and 28.

Experimental Section

The melting points were determined in open capillary tubes
wsing a Hershberg uppavatus: both melting points and boiling
point= are uncorrected.  Ultraviolet spectra were measured in
methanol on a Cary recording =pectrophotometer.  Iufrared
spectra were determined in mineral oil mulls or KBr disk= using
a Perkin-Elmer spectrophotometer (Model 21).  Nmr spectra
were obtalned at 60 Me uxing o Varian Assoclates A-60 instru-
ment with MeSi ax an internal standard.  The Nall-oil disper-
<ion (A7, activer was obtained from Metal Hydrides Tue.,
Beverly, Mass.

General synthetic procedures are given below {or the prepurn-
tion and i=olation of the compounds described in this paper.
Analyxes, vields, and pbysical properties are vecorded in the
tables and any variations in the general procedures ave listed in
the table fvotnotes,

4-( p-Nitroanilino jphenol. Method A.- -2-Chloro->-nitroben-
zenesulfonie acid (474 g, 0.2 mole), 147 g (0.75 mole) of
BaCOy, and 600 mi of water wax added to a 1-1, flask. The sv=-
tem was Hushed with COy for 45 nin and then 32.7 g (0.3 mole) of
p-aminophenol was added.  The suspension wa= heated to reflux
and stirred under COu for approximately 24 hr. After addition
of charcoal the =olution was filtered hot and the clear filtrate wa~
stivred in an ice bath during the addition of excess KCL - The
resulting dark red potassinm =alt was collected on o filter and
dried n an oven at 60-70°.

Thirty grams= (109 molej of the dried potassinm 4-hydrosy-
1-nitrodiphenyiambie <ulfonate and 2000 ml of concentrated
HOEwere added toa -1 Hask and the mixture was slowly brought
to reflux over a period of 50 min 1o avoid frothing. When all
ot the =olid had dizsolved the solution wa= refluxed gently with
stirring for an additional 1 hr. After cooling to room tempera-
ture the crvstalline product was collected, tritirated with two
50-ml portions of water, and dried in an evacuated oven at 407
The vield wus 182 ¢ (41, mp 166-171°.

4-(2-Diethylaminoethoxy )-4'-nitrodiphenylamine (1). Method
B.- To a =olution consisting of 70.7 g (0.31 mole) of 4-hydroxy-
4'-nitrodiphenviamine in 200 ml of dry dimethylformamide
(DMT) 153 g (0035 mole) of a Nall dispersion (5477, active)
wis added portionwize. The =uspension was warmed at 951007
for 20 min (or until a clewr =olution wax obtained’y. The sodio
devivative wax then treated with 32.6 g (0.35 mole) of 2-dicthy]-
aminoethyl chloride in 100 ml of dry benzene and the resulting
suspension was heated at reflux temperature for 20 b, After
cooling, the reaction mixture was filtered and the clear filtrate
was concentrated to a =emisolid rexidue using a flash evaporator,
The crude product wus extracted from the residue using five
100-mi portions of evelohexane,  Concentration of the eyelo-
hexane extract= afforded a erude produet which after 1wo re-
eryvstallizations from exvelohexane was anulytically puarer the
product melted ar 83-84°, 22 ¢ (2200 vield.

19 Althongh any of the explunations of Hulk effectsin the -OCTLOTLN
group as sel forth in ref 7 may be appheable, it is impossible, ar present. to
explain this remarkable efiect withour additional biochemical information
and a more complete knuwledge of tlie processes nvolved in the wetabolisim

of 28.
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TasLe V

N-HETERO-p-(2-DIETHYLAMINOETHOXY )ANILINES?

RNH@ OCH,CH,N(C,H,),

Yield,
Compd R A Mp, °C
20 “@\ 36 124-125
N
21 i\' 3 93-95
HN b
22 I 31 229-231
N
)
CI” N
Cl
23 N 25 97-99
G
Cl
24 Néj\b 28 104-106
c1J\N
Cl ~N
5 C VJ J\ 37 93-95
75-77

26 \ﬁ\ 41
01J\N’

¢ All compounds were prepared by method J (see Experimental Section).

Serum
sterul
~—~—Nitrogen, §,—— lowering
Formula Caled Found act.’
Ci7HsN;O 14.7 14.5 0
C1sHyN:0S 12.3 12.5 0
C1HauCINO 23.3 23.6 0
Ci;Hy;CINLO8 15.3 15.0 0
CisHCLN O 15.8 15.7 1
CisHy CINO 17.5 17 .4 1
CieHxCIN O 17.5 17.2 2

b Tentative structure. ¢ See Table I for activity ratings.

TaBLE VI
VARIATIONS IN THE Basic Moty oF N-(5-CHLORO-2-PYRIMIDYL)-para-SUBSTITUTED ANILINE®

CI—@)—NH—@-O

Serum
sterol
Yield, — Nitrogen, %——— lowering
Compd R A Mp, °C? Formula Caled Found act.*
27 CH(CH;)CH,N(C,H;),*¢ 31 106-108 CHaCINLO 16.7 17.2 1
28 CH.CHN ) 49 119-121 CuHyCINO 16.8 16.6 3
29 CH,C(CH;):N(CHj;), 28 120-122 CisHaCINO 17.5 17.3 4

@ All compounds prepared using methods I and J.

4-Amino-4'-(2-diethylaminoethoxy )diphenylamine (4).—Two
grams (7 X 1073 mole) of 1 was dissolved in 100 ml of ethanol
and reduced under 1.5 kg/em? of hydrogen at 25-30° using 0.5 g
of prereduced PtO, catalyst. When reduction was complete
(ca. 1 hr) the ethanolic solution was filtered and concentrated
to a quasi-crystalline mass. The residual material was taken up
in 50 ml of 109 HCI and the acidic solution was extracted with
two 30-ml portions of ether. The acidic, aqueous layer was
decolorized using charcoal, made basic (excess concentrated
NHiOH), and extracted with two 50-ml portions of ether. The
ether extracts were combined, dried (Na,SQ,), and concentrated
to a solid residue which was dissolved in 2 minimum amount of
hot cyclohexane. On cooling, light pink crystals were deposited;
0.4 gc(QO% yield). The analytically pure product melted at
65-66°.

4-(3-Chloroethoxy)-4’-nitrodiphenylamine (12). Method C.—
Using the apparatus described in method A 11.5 g (0.05 mole)
of 4-hydroxy-4'-nitrodiphenylamine, 11.7 g (0.05 mole) of 2-
chloroethyl p-toluenesulfonate, 2.8 g (0.07 mole) of NaOH, and
30 ml of water was heated to reflux with vigorous stirring under
N:.  After a 4-hr reflux period the reaction mixture was cooled
and made alkaline to phenolphthalein using 5 N NaOH. The
crude solid which separated was collected, triturated with three
100-ml portions of water, and air-dried. An analytically pure

b Melting points are uncorrected.
4 Structure was verified by nmr and compound was tested as a racemic mixture.

¢ Compound isolated as a sesquihydrate.
¢ See Table I for activity ratings.

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-diethylamino-
ethoxy)aniline (4.9 g, 0.02 mole) was dissolved in 50 ml of water
and neutralized (excess K.COs, 5.6 g, 0.04 mole). To this basie,
aqueous suspension was added 3.6 g (0.02 mole) of potassium 2-
chloro-3-nitrobenzoate and approximately 10 ml of ethanol.
The resulting suspension was then refluxed for ca. 15 hr, con-
centrated under reduced pressure to one-half the original volume,
and extracted with two 100-ml portions of CHCl;. The aqueous
layer was collected, treated with charcoal, and neutralized (pH
6-7) using 109, HCL. The orange needle crystals obtained in
this manner were recrystallized from an ethanol-ether solution;
2.1 g (349, 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 1073
mole) of 7 under reduced pressure with stirring; the reaction
mass melted and began effervescing at 180° (0.1-0.2 mm). CO,
was evolved until the temperature of the molten mass reached
200°, whereupon heating was discontinued and the mixture was
allowed to cool to room temperature under reduced pressure.
Undecomposed acid was extracted with hot 509, KOH and the
insoluble residue was taken up in acetone. Two recrystallizations
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from acetone atforded 0.8 g (406, vield) of 1 melting at SG-88°,
No depression of melting point wax ob=erved when the de-
carboxylation produet was mixed with an authentic sample of 1.

4-(2-Diethylaminoethoxy )-2',4'-dinitrodiphenylamine (5.
Method E.—Four grams (0.01 mole) of p-(2-diethylaminoethoxy i-
aniline dissolved in 30 ml of ethanol was added 1o o solution o
3.7 g (0.02 mole) of 24-dinitrofluorobenzene in 25 ml of ethanol.
The orange-brown solution was warmed to 50° and then poured
into 200 ml of ice-water. On standing, the vellow, oilyv residue
<ohidified, mp 70-71°  An analvtically pure <ample of 5 wa~
obtained after one rvecrvstallizion from an ethanol water
solution.

4'-Amino-4-(2-diethylaminoethoxy )-2’-nitrodiphenylamine (6 ;.

Alcoholic ammonium sulfide prepured by passing dry 112
through u =olution conzisting of .0 g of concentrated NHOI in
B ml of ethanol wax added dropwize (o u refluxing solution of
2.5 g (7 X 107 mole) of 5 in 50 md of ethanol.  Affer a 30-min
I(‘ﬂU\ pumd the reaction mixture was cooled to room tempera-
ture, treated with charcoal, and filtered. The clear, vellow filtrate
was added to ethanolic HCl and concentrated 10 s semixolid
mass.  Trituration of the residue with three 50-ml portions of
dry ether afforded 1.2 g (409, vield) of the dihydrochloride of 6.
Nmr spectral data would favor assignment of the NI, 1o the

" position of 6.

p=(p-Nitroanilino)benzoic Acid (14). Method F.—p-Fluoro-
nitrobenzene (7 g, 0.05 mole) was added to a suspension consisi-
ing of 6.8 g (0.05 mole) of p-aminobenzoic weid, 3.6 g (0,10 mole)
of KOH, and 0.05 g of Cu powder in 10 ml of n-amy! aleohol
The reaction mixture was refluxed 2 hr and then subjected to o
steam distillation which removed the unreacied p-fluoronitro-
benzene. The residue was extracted with two 100 ml-portions
of hot water which on acidification vielded 2.4 ¢ 2003 of the
desired product, mp >290° dec.

2-Diethylaminoethyl Ester of p-(p-Nitroaniline )benzoic Acid
(15).—Potassium p-(p nitroaniling jhenzoate (3 g, 0.01 mole) wax
alded 10 1.4 g (0.01 mole) of 2-diethy Lumm)mh\l chloride 1n
1() ) ml of ether dlld the suspension refluxed for approximately
20 hr. The suspension was filtered hot and concentrated to a
brown oil and the oilyv residue was redizsolved in 50 ml of ether
and dried (K,CO;).  After removing the solvent a pure sample of
15 was isolated by fractional distillation, bp 175-180° (0.6~
(1.7 mm).

4-(2-Diethylaminoethoxy )-4 '-nitrodiphenyl Ether (2). Method
G.—A solution consisting of 28.2 g (0.2 mole) of 4-fHuoronitro-
henzene, 22.0 g (0.2 mole) of p-hydroquinone, and 8.0 g (0.2
mole) of NaOH in 100 ml of ethanol and 100 ml of water was
refluxed for 20 hr, cooled to room temperature, and then filtered.
Acidification of the filtrate with excess dilute HCL afforded a
yellow precipitate which was collected and recrystallized from
ethanol;  total vield of 4-hydroxy-4"-nitrodiphenyl  ether
amounted to 190.2 g (37%¢), mp 172-174°,

The sodio derivative of 4-hydroxyv-4’-nitrodiphenyl ether was
prepared by adding 0.94 g (0.02 mole) of Nall (34.7%¢ active) to
3.8 g (0.02 mole) of the ethel in refluxing toluene. After cooling
to room temperature, 4.1 g (0.03 mole) of 2-diethylaminoethy!
chioride was added, and he reaction mixture wus refluxed for
15 hr.  The resuliing suspension wax cooled to room temperature,
filtered, and concenirated to a brown, oily residue.  Distillation
of the erude, rexidual oil afforded 2.0 g (3700} of the desired prod-
net, bp 170-175° (0.2-0.4 mm).

4-(2-Diethylaminoethoxy )-4'-nitrodiphenyl Sulfide (3).
Method H. —A solution consisting of 15.4 g (0.05 mole) of 4,4'-
dinitrodiphenyl disulfide in 300 ml of CCl; was placed in a flask.
After thoroughly flushing the system with dry Ny, chlorine was
passed through the vigorously stirred solution for approximately
3 hr.  The saturated solution wax then concentrated under
reduced pressure o a low-melting, vellow solid, crude mp
73-76° (lit. mp 75°). The p-nitrophenylsulfenyl chloride was
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n=ed immediately in the next step.

\ =olution of phenol (197 g, 0.02 moled in 30 mi of ether was
added all ot onee 10 4.0 g (0.021 mole} of p-nitrophenylsulfenyl
chloride and the reaction mixture was allowed 1o stand under N,
for 15l i 2530°0 Removal of volatile materials lefr erude
f-hvdroxy-t-nitrodiphenyl sulfide which wasx re(’l"\\‘t‘illiyvd from
glacial aeetic acid; mp 14%-149°. The nmr spectra of the re-
ervstallized  sample showed ihe chemical <hifts and coupling
conatants expected for the symmetrical molecule, 4-hyvdroxy-4/-
ninvodiphenyl sulfide. T the nitrophenyl ving the Iy and 117
protong \hu\\‘wl resarinee at o LTS and the TR and 117 protons
\\'t‘b'( identified o

Nautlb 72 g0 H‘i Inu]( ) was added (o =olution consiating of
0w s moler of d-hvdroxv-4-nivrodiphenyl sulfide o 100
mb ol dey foluenes Atter 33 he of vefluxing, the orange-brown
sil=pension was cooled 1o room temperature and treated with 5.2
g 10,03 moler o 2udiethvlaminoethyl chloride.  Refluxing was
restmed with stirving for 15 he and the vesulting suspension was
filiered hot.  Couceniration of the elear, vellow filtrate left a
vellow, oily residue which was distilled /n vacwo. The portion
cistilling ot 250-260° 10.4-0.5 mm) was collected and placed on
i stlieas gel ol Arter eluting the column with three 200-ml
portions of henzene, the desired compound wa= stripped from the
column uzing 100 ml of methanol.  Concentration of the elnate
afforded 2.1 ¢ of prre 3 which was ixolated ax a heavy, vellow-
orange ol

=i 2-l)imethylamino 2,2-dimethyl Jethoxyaniline. Method [.

Nall (4.8 g, 0.2 moled dispersed in mineral ofl (54.7¢] active)
was wdded [)\)1 ionwize with =wirling 10« solution of - -dlmmll\l—
amino-2-methyl-T-propanol (23.4 ¢, 0.2 mole) in 250 ml of DAE,
After o dJear ~olution was obtained by heating the \11<pen\i<m 1o
60°, d-fluoronitrobenzene 1252 g, 0.2 mole) i1 200 mi of DMF
was added portionwize. A dark orange color (lueloptéd -
medintely aecompanied by depozition of NaCl Reaction wuas
complete in approximately LU hr and the deposited salt was
tiltered off leaving a clear, orange-vellow filtrate.  Concentration
of the filirate left o residual oil which solidified on standing: mp
657370 The crude p-i2-dimethylamine-2,2-dimethyDethoxy-
nitrobenzene mayv he nsed in the next step without further
purification.

Using a Parr <haker 26.2 g (0.11 mole) of p-2-dimethylamino-
22-dimethyDnitrobenzene was veduced over 109, Pd-C {0.8-1.0
¢) 1 approximately 275 ml of ethanol. The reduction proceeded
=moothly finitial pressure 346 kg/em? and required approxi-
mately 3 heo Separation of the catalvst by filuation and concen-
tration of the filtrate vielded a brown, oily rexidue which was
=ubjected to high-vacunm distillation; the cut boiling at 124-126°
(0.2:0.3 mm ) was collected and amounted to 16 g (7097 vield).

N-{5-Chloro-2- erlmldVl) -p=(2- dlethylammoethoxy)amlme
125). Method J. - p-(2-Diethylaminoethoxy)aniline (5.2 g, 0.025
molet and 3.7 g (0.0 .’4) mole) of 2,5-dichloropyrimidine was sealed
under argon ina Pyrex tube and heated at 93-100° for ca. 30 hr.
The semixolid reaction mixture was treated with an excess of

NaOH solution and the base-insoluble material was taken
up i benzene, deeolorized nsing charcoal, and dried (Na,R040.
An anabyvtically pure sample was obtained by elnting the crude
product from o Florisil ecolumn using o benzene-ether (300501
<olution: myp 93057
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