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9a-Fluoropregna-1,4-diene-113,21-diol-3,20-dione |17 «,16x-{|-
2’-methyloxazoline (XV).—-Gaseous HI (4.67 g) wax passed
into anhydrous THIF (R.45 wml).  Epoxide XIV (1 g) was added
10 9.4 mt of thix =ohition at 0° and the mixture wax stirred Lor
1 hr at 0° and then for 6 hr at room temperatire. The reaction
mixture was dituted with THE (20 mlb) and nenwralized, cooling
externally with salt and iee, by gradual addition of NaHCO;
(24 g) and Na,80, (I g). The inorganic salrs were filtered oll and
the cake was washed with 75 ml of boiling ethyl acetate. The
fittrate wax concentrated n vacio (o drviess and the residae
crvstaltized from acetone affording X\ (0.61 g): mp 241-244°;
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The preparation and serinn =terol lowering properties of a seriex ol 4,4 -disubstitated diphenyharanes and re-

lated compoands are dizenssed.

Initial sereening data indiente that severnl of these componuds, synthesized by

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

date.

Our interest in the possible synthesi= of hypocho-
lesteremic agents began several years 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

U.fNNHOCHZCH_,N(C;,H:», ),

1

the increasing interest in the use of orally active, nou-
steroidal hypocholesteremic agents®' and offered «
logical beginuing for this investigation.

Results and Discussion

The results of a preliminary  structure-uetivity
study listed 11 Tables 1T and IT point out the followiny
verv specifie structural requirements for high activity
in the diphenylamines: (a) as exemplified in 1, an
“clectron-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 arc ohserved when one of the aromatic rings of
the diphenylamine svstem iz a $-nitrophenyl, o 2,4-
dinitrophenyl, or a 2-nitro-d-aminophenyt group; and
{c) the basic ether mpiety must be comprized of an )
and a tertiary amine N separated by oa 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 Division of Aledicinal
Chemistry at the 130th National Meeting of the American Chemical So-
ciety, Atlantic City, N. I., Sf2pt 13-17, 1965, Abstracts of Papers, p 111,

(2} See, for example, the following references: (al M. Friedman, 8. O.
Bvers, and R. H. Rosenman, Progr. Curdiovasculor Diseases, 4, 419 (1962);
(b1 .. 4. Hamber, M. Kraml, J, Daliae, aml R, Gandry, J. Med, Cheia.. 6,
210 (1963).

(3} (a2) . Dvornik, M. Kraml, J. Dnlinpe, M, Giviee, and R, Gandey, /.
A Chem. Soc., 85, 3309 (1963): 11 . Rodney, M. L. lack, and O. D.
Bird, Biochem. Phuarmcol., 14, 443 (1965).

of several hypocholesteremie agents is an interesting
discovery and will be discussed in more detail Iater,
Having establiched the importance of funetional
groups and their relative positions in the aromatic rings
of the aective diphenylamines, we next considered
igosterest of 1 where the “bridging” —=NH- group is
replaced by divalent ~O- and -8~ The ability of
bridging atoms to promote *‘through conjugation” in

ON x OCH.GH,N(C,H,),

I, N\ = NI
2, X = -0
3, X = N

derivatives such ax 1, 2, and 3 can be ruled out because
of the noneoplanarity of the aromatic syxtems; spec-
tral data® obtained from a study of diphenyl sulfides
also support thiz idea.  Actually, compounds 1, 2, and
3 can be considered papa-substituted nitrobenzenesx in
which the X atom conjugates through a p orbital.  In
this zense the - NH- group iv the strongest electron
donor; however, there 1= no reason to attribute the
high activity of the diphenylamines to this property.

Although tn medicinal echemistry it is not unusual for
izosteres of an active compound to retain some amount
of activity, the resnlts lsted in Table 111 indieate nao
retention of uetivity in 2 or 3. This finding onee again
emphasizes  the <pecifie struetural requirements in
diphenylamnes.

An extension of our initiad research is deseribed n
Table IV where several interesting points should be
noted: (a) a nitrophenyl group can be effectively re-
placed by 3- and S-nitropyridyl groups; (b) the 5-
nitropyridyvl wmmlog (17) of 1 1% a potent hypocholester-
emic agent; (¢) within the H-nitropyridyl serier complete

el Nsodetimnl Ly VPl Nehiay in S Medicio D Chirorsley,” N Baraer, 0l
Interseience Pnblishecs Inel, New York, No Y., 1960, pp 72-88,

4y a) AL Mangini and R. Passaerini, J. Chem. Soc., 1168 (19525 on 11,

11, Jaflé aml AL, Orehin, “Tloeory and Applications of Ultraviolet Speetras-
cony,” Jolin Wiley and Sons, lue, New York, N. Y., 11062, 1, 481,
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TaBLE I

SUBSTITUTED 4-(2-DIETHYLAMINOETHOXY )DIPHENY LAMINES

4,@ NH —@—OCHQCHQN(CQH;,)Z

21
Serum
sterol
~——Nitrogen, Y;—— lowering
Compd Svubstituent Method Mp, °C Formula Caled Found act.®:?
1 4-NO, A B, D/ 87-88 CisHa N;04 12.8 13.0 90
4 4’-NH,? A 65-66 CisHasN30 14.1 14.1 0
) 2’-N 0, 4-NO» E 70-71 CisHxuN,O 15.0 14.7 1
6 2/-NO,, 4-NH,e E 179-181 CisHauN 405 13.4 13.3 1
7 4’-NO,, 2'-COOH D 229-230 CisHasN;30;5 11.2 11.6 0

« Rats were sacrificed after a 6-day oval 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 seram-sterol levels. * Activity ratings were based on per cent of drag in diet necessary to bring about a
20-309, lowering of seriim sterols compared to conlrol levels: 0.05% = 0 (inactive), 0.035; = 1,0.01% = 2, 0.003% = 3, 0.001% = 4.
It should be1ioted that compounds eliciting a seram-sterol lowering of 199, (or less) when tested at 0.059; of the diet are rated inactive.
< Triparanol, 1-[4-(2-diethylaminoethoxy )phenyl]-1-(p-toly!)-2-(p-chlorophenybethanol, was rated 2 nsing 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
SUBSI1TUTED NITRODIPHENYLAMINES

OQN@—NH—©—4

2/ 2
Serum
sterol
Yield, —Nitrogen, %— lowering
Compd Substituents Method A Mp or bp, °C (1am) Formula Caled Found act.®
8 2-NOy, 2-0CH,CH.N(C.H;): E 12 101-103 CisHauN 05 15.0 14.6 1
N\

0 2-NO,4-OCHCHXN  NCOOCH E 44 132-134 CaHyN;01 152 149 0
10 4-OCH,CH(OH)CH,OH A B 75 138-139 CisHisN:05 9.2 9.4 0
11 4-QOCH,COOC.H; A, Ch 26 133-135 CisH16N0x 8.9 8.9 0
12 4-OCH,CH,Cl A, C? 71 125-126 C1sHi3CIN,Oy 9.6 9.9 .0
13 4-OCH20H‘—=CH2 A, Ch 9-) 92—93 C15H14N203 1()4 107 0
14 4-COOH F 20 290 dee CisHioN:2 04 10.8 10.6 0
1) 4-COOCH,CH,N(C.H; ). F 34 175-180(0.5-0.6) CisHxu N304 11.8 11.8 0

« See Table I for activity ratings. * Method C was developed at the Bound Brook Laboratories Division, American Cyvanamid Co,

Tapre III
I508TERES OF 4-(2-IIETHYLAMINOETHOXY )-4'-NITRODIPHENYLAMINE

Sertm
sterol
Yield, ~—Nitrogen, “—— lowering
Compd X Alethod A Bp, °C (mm)* Formula Caled Found act.t
2 0 B, G 37 170-175(0.2) CisHaN,0,4 8.5 8.1 0
3 S B, H 20 250-260 (0.5) CisHaaN»0,8° 8.1 7.8 0
¢ Boiling points are uncorrected. ® 4Anal. Caled: 8, 9.3. Found: §, 9.6. ¢ See Table I for activity ratings.
TapLE IV
N-(2-PYRIDYL)ANILINE DERIVATIVES®
3
S@NH—@‘XCHCH;,N(C!H;),
N I
R
Serum
Pyridyl sterol
ring Yield, ——Nitrogen, %—— lowering
Compd substituent X R e Mp, °C Formula Caled Found act.®
16 3-NO. 0 H 50 47-48 CrHaN 4Oy 17.0 17.1 1
17 3-NO, 0 H 72 143-145 CriH2N O 17.0 16.6 2
18 3-NO. 8 H 28 111-113 CiiHyo N 0080 16.2 15.8 0
19 3-NO. (6] CH; 58 59-61 CisH2aN O3 16.3 16.2 3

e All componnds were prepaved by methods I and J (see Experimental Section). ? Anal. Caled: 8, 9.2. Found: 8, 9.1. ¢ See
Table I for activity ratings.
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lows of activity oceirred when the () of the basic residne
of 17 was replaced by S, forming the izostere 18: and
(d) in the same series branching on the carbon atom
a to the ether oxygen caused a unticeable nereasze in
activity; ¢f. 16 and 19.

There are many exzomples in the hteratre® which
suggest that a pyridyl motety can effectively replace a
nitrophenyl group based on the resistance of pyridine
and nitrobenzene to electrophilic attack and the fuet
that transition-state theory predicts meta substitution
in both systems. A lack of generality in this proposal
is demonstrated by the tnaetivity of the N-(4-pyridyl)
derivative (20) listed in Tuble V: the retention of
activity in compounds 16, 17, and 19 (sce Table IV) ix,
in all probability, attributable to the presence of NO.,
groups in the pyridine rings, rather than any polar
similaritics between the pyridyl and nitrophenyl resi-
dues per se.

Preliminary results of u diphenylamine analog study
are reported in Table V and, surprisingly, it was found
that the 2,6-dichloro- and 5- and 2-chloropyrimidyl
groups could also effectively replace the nitrophenyl
portion of 1: ¢f. 1 and 24-26. These fundings coupled
with the enhanced activity due to branching® in the
basic ether moiety of 19 resulted in the syuthesis of
many, potent, noustervidal hypocholesteremic agents.

Because of the possibility nf isomer formation in the
synthesis of 24 and 26 the N-3-chloro-2-pyrimidyl
derivative (25)% (see Table V) waz sclected as a mndel

24, R,=(l
26. R,=H

R,
)\/5\1 OR,
- O
Cl 1\)\5

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

R,=H or Cl

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 -
corporated into the simple ~OCH.CH.N< residue in

) (a) H. Erlenmeyer, J. P, Jnng, and 15 Xarhin, Hely. Chinie Jede. 29,
1060 (104G); (10 D, K. Metzler, M. Tkawa, aad [, 1 Snell, J. Ui, Chem,
Soe., 76, 648 (1054}, 1) AL Rrnecker, Yale J. Biol. Med., 15, 813 (14+1);
rd) BB Cowles, dbdd., 14, S0 (1942); (e 13, 11. Northey, "The Sulfan-
amnides and Alliedl Componnds,” 2ml ed, Sanmlers Publishing Ci., Phila-
delplia, Pa., 1857, p 272,

(7} 1t should be noted that alkyl branching in the —OCII,CH:N < por-
tion of various drugs can evoke marke/l changes in physiolngical! effects,
rfz,, increase in actjvity, ilecrease in toxicity, 1 a prolongation nf activity;
see *'Medicinal Chemistry,” A. Burger, Iil., Interscience Publishers, Inec.,
New York, N. Y., 1960, pp 42, 483, 526, 529; and A. Burger in '"Modern
(oncepts in the Relationship Detween Sirnctyre and Pharinacological
Aedviey,” Vol 7, K. J. Brining, Ed., The Aacmillan Co., New York,
N.YLuas, Ay Otlier examples of this effect have heen demonstrateil in
the developmene of effsedve antispasinodie agents; =er, e, 17 Lo Bach anl
11,3, Brahamler, U, & Patent 2,736,231 7197345,

(8) Only one pradnet isisplated when 2,4-diehhropyrimidine is condensinl
with a pera-s)bstitiited aniline; nmr analysiz established the strocelvre of
25 unrquivocally.
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varions wivs.  One obvious chunge 1= the mehision
af the N o asaturated heteroevelio imelens: the effeet
of this alteration ix marked when the evelie <truetnre is
i piperidino wronp: of. 25 aud 28, Branchiug on the
carbon o« to the ether oxveen was achieved by the
synthesis of 27: however, this change edd no noticeable
effeet. Ttois interesting ta compare this result with
those reported in Table TV for 17 and 19, The remaun-
mg portion of the OCH,CH,N< gronp i the model
componnd (25) to be studied was the vegion next to the
tertiary mnine nicrogen.  Bulk effeets econverging on thie
N atonm were achieved by completely substitnting the
carbie o (o the tertiary amine function with methyl
proups ax Hustrated in 29 (=ee Table V1), This rela-
tively simple change? vesalted i derivative many
tintes more active than the lead eompound, 1, or deriva-

tives 27 nnd 28.

Experimental Section

The melting points were determined in open capilluy tabes
u=ing a Hershberg apparatu=: barh melting points and bailing
poinl= are unearrectelt. Ultraviolet speetra were meas=ured 1o
methanol an o Cary rerording =pectroplotometer.  Infraved
spectra were determined an mineral nib mdls or KBr disks asing
i Perkin-Lllmer =pectrophotometer (Model 21). Nmr =pectrn
vere obtained st 611 Me nsing « Variin Associates A-60 in=tra-
raent with Me=i ax an intecnal standant. The Nalt-oil dixper-
sion (54,77 wetiver was obtained from Metal Hydrides Toe,
Beverly, Muass.

Geveral svuthetie procedures are given below for the prepiua-
tion and ixokition of the compounds dexcriberd in this paper.
Analy=es, viekls, and physieal properties are recorded in the
tibles and moo variations in the general preedares are histed in
the table fooinates.

4-( p-Nitroanilino jphenol. Method A.- 2-Chloro-3-nitroben-
zenesulfouie ncid (474 ¢, 0.2 nolel, 147 g (0.75 wwole) aof
BaC Oy, and 600 ral of waler wax added to : 1-L, flask. The syvs-
tem was thished with COs for 45 min and then 32,7 g (053 mole) of
p-maiophenol was added. The sazpension was heated to reflux
and stirred ander ('O Tor approximately 24 hr. Alter addition
af cheacoal the sabttion wes filtered kot and the clear filtrate wie
stirred o an dee buth dving the addition of excess KCL The
resnbting dark red patassiam =alt wies collected on o filter avd
dred inan aven at GU-70°.

Thirty gran= (Lt moles of the driel potassiam 4-hvdroxye-
4-nitradiphenylanne sdlonate and 200 ud of  enmeentraied
HOEwere added ton -1 Hask and the mixtre was =lowly brongh
1o reflax aver a period of S50 min o avoid frothing. When all
ot the =olid had dissolved the =olatioa was reflaxed gently with
=chrrang Tor na additional T hr. Alter encling to roam tewpers-
tare the eryvstudbive pmdaet was enllected, tricmted with twn
SU-ml portions of water, «nd dried in an evicenalud oven at 40°.
The yvield was 182 ¢ «a10, 5, mp 166--171°.

4-(2-Diethylaminoethoxy)-4 -nitrodiphenylamine (1 ;. Method
B.~-To a =ohition consizting of 70.7 g (0.31 mole) of 4-hydroxy-
4nitradiphenylunive in 200 ml of drv dinnetbyiformamide
(DMFE; 1353 ¢ (35 mole) of o Natl dispersion (34,77 nctive;
was added portionwize. The =aspension was warned g« 951007
for 20 ndn Zor untit o clear sobition wie vbhtdneds, The =adin
derividive wis then treated with 32,6 ¢ (0.35 mole) ol 2-dicthyl-
aminoettarl chlaride e 100 b of (v benzene and the resalting
si=pensint was heated at reltax temperainnre for 20 hr,  Afder
cooling, the reaction mixtare was filtered and the clear filtrate
wus concentrated to a =emizolid rexidie nsing a flash evaporator,
The ernde prodact wis extructed from the residee nsing live
100-mb purlions o evelohexane,  Concentation ol the eyelo-
hexane extract= ailirded o erade produer which after two ve-
crystatlizations Trom evelohexane was noulyticadly prrer ahe
prodact melted a0 83840, 22 ¢ (2200 viekl .

e NDLioneh any ol e exphagaions of valk efferscin s Le -OCTHLOTTLN
weonp as =e) foerl in ref ¢ may he applirabhe, it i iippossible, a6 present 1o
rxplain 1his remarkable pfivee withiwoate additional btoshemiral informpiioe
aml a more voinplete knowledze of e processes involved jn theaetaholizm

af 29.
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TaBLE V

N-HETERO-p-(2-DIETHYLAMINOETHOX Y )ANILINES?

RNH—@OCHQCH2N(C2H5)2

Yield,

Compd R A Mp, °C
20 I‘©\ 36 124-125
21 i\' 3 03-95

HN b
29 AL 31 229-231
NZ=
)
e
¢l
23 ﬁl\‘ 25 97-99
H,CS NJ\
Cl
2 NAN b 28 104-106
@
c1)\1\‘
O~y
25 @J\ 37 93-95
N
75-77

N
s s
Clj\f‘f’

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

Serum
steryl
——Nitrogen, 9, lowering
Formula Caled Found act.’

Cx;H-zaNaO 14.7 14.5 0
C1eHa3N08 12.3 12.5 0
CHaCINGO 23.3 23.6 0
Ci:H,CINLOS 15.3 15.0 0
C(GHZDClz.\viO 1:)8 157 ]
CieHuCINJO 17.5 17.4 1
CisH2 CINJO 17.5 17.2 2

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

TaBie VI
VARIATIONS IN THE Basic MoIlETY oF N-(3-CHLORO-2-PYRIMIDYL)-para-SUBSTITUTED ANILINE®

01—©§—NH—@-OR

Serum
sterol
Yield, Nitrogen, %——— lowering
Compd R % Mp, °C? Formula Caled Found act.®
27 CH(CH;3)CHN(C,Hj )o@ 31 106-108 CiHyCINLO 16.7 17.2 1
28 CHCHN ) 49 119-121 Ci7HaCINLO 16.8 16.6 3
29 CH,C(CH;),N(CHs;), 28 120-122 CiHCINLO 17.5 17.3 4

@ All compounds prepared using methods I and J.

4 Structure was verified by nmr and compound was tested as a racemic mixture,

4-Amino-4’-(2-diethylaminoethoxy )diphenylamine (4).—Two
grams (7 X 1073 mole) of 1 was dissolved in 100 m! of ethanol
and reduced nnder 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 gquasi-crystalline mass. The residual material was taken np
in 30 ml of 109 HCt and the acidic solntion was extracted with
two 50-ml portious of ether. The acidic, aqueous layer was
decolorized using charcoal, made basic (excess concentrated
NH.OH), and extracted with two 50-m! portions of ether. The
ether extracts were combined, dried (NasS8Q,), and concentrated
to a solid residne which was dissolved in a minimum amount of
hot cyclohexare. On cooling, light pink crystals were deposited;
(0.4 g (209 yield). The analytically pure prodnct melted at
63-66°.

4-(B-Chloroethoxy)-4 ‘-nitrodiphenylamine (12). Method C.—
Using the apparatus described in method A 11.5 g (0.05 mole)
of 4-hydroxy-4‘-uitrodiphenylamine, 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
Ni.  After a 4-hr reflux period the reaction mixture was cooled
and made alkaline to phenolphthalein using 5 ¥ NaOH. The
erude solid which separated was collected, triturated with three
100-mt portions of water, and air-dried. An analytically pure

b Melting points are uncorrected.

¢ 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 )pheny!]-5-nitroanthranilic Acid
(7). Method D.—The monohydrochloride of p-(2-diethylamino-
ethoxy)aniline (4.9 g, 0.02 mole) was dissolved in 50 m! of water
and neutralized (excess K,COj, 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 rediuced pressure to one-half the original vohime,
and extracted with two 100-ml portions of CHCL. The agneons
layer was collected, treated with charcoal, and wentralized (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 (2-5 g) and 2.0 g (5 X 10—*
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 discontinaed and the mixture was
allowed to cool to room temperature under reduced pressure.
Undecomposed acid was extracted with hot 509% KOH and the
insolable residue was taken up in acetone. Two recrystallizations
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from acelone alforded 0.8 g (40¢; vield) of 1 melting a1 N6-887,
No depression ol melting point was obzerved when the de-
carboxylation prodact was mixed with e :aithentie =ample ol 1.

4-(2-Diethylaminoethoxy)-2’,4’-dinitrodiphenylamine 5;
Method E.—Four grams (0.01 mole) of p-(2-dicthyiaminoethoxy i
aniline dissolved in 30 ml ol ethanol was added 1 o =olation af
3.7 g (0.02 mole) of 2,4-dinitroflunrobenzene 11 25 mi of ethunal.
The orange-brown solution was warmed to 50° and then ponred
into 200 mt of ice-water. On stavding, the vellow, ailv residue
=olidified, mp 70-71°  An analviieally pure <ample of 5 was
obtained after one reervstatliztion  [rom an ethanol water
~ohition.

4’-Amino-4-(2-diethylaminoethoxy )-2’-nitrodiphenylamine (6 1.

Aleoholic anmuoninm sulfitle prepared by piesing ey TS
throngh i sohition conxixting of R0 g of cancentrated NTHOTE in
15 mb ol ethanol was added dropwise th o relluxing salarion of
2.5 g (7 X 107 moler ol 5 in 50 nd of ethunol. After a St-mo
reflux period the reaction mixtare was cooled to roota tengernice
ture, treated with charveoal, and littered. The clear, vellow filirute
was added to ethanolic THCE and concentrated 1o a =emizohd
mass. Tritratione of the residae with three 50-ml portions of
dry ether afforded 1.2 g (404 yield) ot 1he dihydrochloride of 6.
Nmr spezrtral data wonld favor assigimment of the N1l 10 the

" position of 6.

p-(p-Nitroanilino)benzoic Acid (14). Method F.—p-Ilaoro-
nitrobenzene (7 g, 0.05 mole) was added to a suspension consist-
ing of 6.8 g (0,05 mole) of p-amivoberzoie acid, 5.6 g (0,10 molel
ol KOH, axd 005 g of Cu powder in 10 mb of z-nmyl aleohiol.
The reaction mixmre wax refliuxed 2 hr wawd then subjected taa
steam distillation which removed the unrencted p-fluaronitrno-
benzene. The re<ddue was extracted with two 100 ml-portions
of hot water which on acidification vielded 2.4 ¢ 207 v of the
desived produet, wap >290° dee.

2-Diethylaminoethy! Ester of p-(p-Nitroaniline )benzoic Acid
(15)—Potassium p-(p-nitroanitivo benzoate (4 g, 0.01 mole) wax
alded to 1.4 g (0.01 niole) al 2-diethytaminoethylt chloride in
100 mi of erther and the suspensiorc refluxed for approximately
20 hr. "The sspensione was filrtered hot and concentrated to a
brown oil aud the oily residie was redissolved in 50 mt ol ether
and dried (KoCOy).  After removing the =olvent o pure sample ol
15 wax isolated by fractional distiltationg bp 175-180° (0.6
1.7 ).

4-(2-Diethylaminoethoxy )-4 -nitrodipheny! Ether (2). Method
G.—-A solution consisting of 28.2 g (0.2 mole) of 4-fliorondnn-
benzene, 22.0 g (0.2 mole) of p-hydroguinone, and 8.0 g (0.2
mole) of NaOH i 100 mb of ethanol and 100 ml of water was
relluxed for 20 hr, cooled to room temperature, wned then fittered.
Acidifieation of the filtrate with excess dilnte HCL alfoeded o
yellow precipitate which was eollected and reerystullized Irom
ethmol;  total  yvield  of  4-hyvdroxy-4-nitrodiphenyt  other
amounted ta 102 g (3700, mp 172-174°.

The sodio derivative ol 4-hydroxyv-+’-nisrodiphenyt ether was
prepared by adding 0.94 g (0.02 mole) of Nall (547, active) to
5.8 g (0.02 mole) of the ether in refluxing toluene.  Alter couling
to room temperatire, 4.1 g (0.05 mole) of 2-diethylaminoethyl
chloride wus added, and the reaction mixtare was refluxed for
15 hr. The resnlting saspension wax eooled to room lemperatnre,
filtered, and eancentrated to a beown, oily residae.  Distillation
of the ernde, resicual oit afforded 2.0 g (3770 of the dexived prod-
net, bp 170-175° (0.2-0.4 ).

4-(2-Diethylaminoethoxy )-4 ‘-nitrodipheny! Sulfide (3).
Method H. -~A sHlution consisting of 13.4 g (0.05 mwole) ol 4,4°-
dinitrodiphenyt disulfide in 3300 mb o CCL was placed in a flask.
After thoronghly flushing the system with drv Ny, chlorine was
passed through the vigorousty stirred solution for approximately
3 hr. The saturated solution wax then concemtrated mder
reducer pressire (o a low-melting, vellow =olid, ermnde mp
T3-76° (lit™ mp 75°). The p-uitrophenylzalfenyt chloride was
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n=eddinunediztely in the next step.

A =ohition ol plerol (107 g, 0.02 noled in 50 ml of ether was
added all ae onee 1y 4.0 g (0021 mole; of p-nitrophengylsatfenyl
chloride and the yeaction mixtare was sdlowed (o stand ander N,
o 13 I ai 2500°0 Removad of volatle materials et erade
E-hyvdmxv-t-pitrodiphenyt satfide whicle was reerystatlized from
gheinl aceric ackd; mp 8- 149° The mar spectra ol the re-
eryvstalhized wanple showed ihe chemicud <hifts o conpling
constant= e»xpeeted for the synanetrieal molecale, 4-hyedroxy-4/-
nivandiphenyl satficke. e the nitrophenyl ving the Ha' and 11
pratons showed resonavee a7 L7 and the TR aud 7 protons
wirre wdentified o1y 271

Nalb 72 o ansi male)r wis added t n<alation cansisiing ol
5o s woler of d-hvdeoxy-4-ninodiphenyt <atlide i T
mb o dey talaenes AMer 5o la ol reflaxing, the armnge-himwn
sHEpen=ion was conted ta ranm temperasive and treated with 5.2
g Ly nmber ol 2ohiethyvhondnoethyt ehlorde, Rellaxing wax
resataed with <tiveing 0 15 o and the cesalting saspension wies
fittered hnte Coneentrtion of the clear, vellow litoate Teft o
velbow, oily vesiddae which was distitted (n vaewn. The portion
distitling ot 250-260° 10405 mm) was callected and plieed o
oo gel eobimn, AYter eluting the cobnan with three 200-ml
portmns al benzene, the desived comporad wis stripped frawa the
colamn seing T mb of methanol, Concentration ol the ehaite
wilorded 2.1 g ol pure 3 which was isolited ax a hewvy, vellow-
acaige ail

p-i 2-Dimethylamino-2,2-dimethyllethoxyaniline. Method I.

Nechb 048 ¢, L2 maled dispersed in mineral oil (54,77 netive)
wis tedded portionwise with =wirling ta o sohition ol 2-limethyl
amino-d-neethyi-F-propiomb 2234 g, 0.2 mnled in 250 mb ol DAL,
Alter o elenr solatiom was abtained by herting the =uspension
60°, d-flaoranitrobenzene (252 ¢, 0,2 male) in 200 mb of DALY
wits wdded portionwee. A dmk arge eolor developed -
medizely aecompanied by deposition ot NaCh Renetion was
complete i approxinedely L0 he and the deposited sudt was
tiltered off tenving o eledr, orange-vellow filirate. Concentrating
ol the fittrate telt o residasd oit which salidified an standing: wp
UBN-73%0 Phe cmde pein2-«imethylomine-2,2-dimethybethoxy-
nitrobenzene e be n=ed o the next step withoat finther
paifieation.

Using o Pane <haker 26.2 g 0.1 wole) of p-12-dimethylanino-
2. 2-dimetlot mitrobenzene was redaced over 104 Pd-C 10.8-1.0
g1 approxinudely 275 mib of ethanol. The redaction proceeded
smootldy finitial pressure 346 kg/em®1 and reqaired approxi-
mately S heo Separtion ol the eatalyst by filiation and concen-
tration ol the lilate vielded o brown, oily residue which wax
=nbjected to highevaennm distittavion; the cat boiling at 124--126°
200 g wis colteeted and mnonned 1o 16 g (7007 vield).

N-153-Chlore-2-pyrimidyl)-p-( 2-diethylaminoethoxy )aniline
(257, Method J. - p-(2-Diethylaminoethoxy)aniline (5.2 g, 0.025
moletond 5.7 0 /0,025 mole) of 2,5-dichloropyrimidine was sealed
under srgan ma Pyrex imbe and heated at 95-100° Tor ca. 30 hr
The =end=olid rewetion mixture was treated witle an excess ol
2047 NaOF sohntion and the base-in=ohible materal was taken
np v henzene, deealorized using chaveoal, and drled (N:GRO, 0
An anidyfieadly pire =unple wis obtained by ehiting the erade
prochiec Trom o Florisil eolanm nsing o benzene-ether (3050
sabition: mp 405~
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