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Reduction of 119 g (0.5 mole) of ethyl 2-(p-methoxyphenoxy)-
butyrate with 10.6 g (0.28 mole) of LiAlH, was effected in 1 L
of Et;O to give 94 g (95%) of crude 2-(p-methoxyphenoxy)-1-
butanol; glpr, 99%; nmr (CCly), 8§ 0.90 ppm (t, 3, J = 7 He,
CH,CH,CH).

A mixture of 32 g (0.26 mole) of 2-(p-methoxyphenoxy)-1-
butanol, 7.8 ml of pyridine, and 27 g (0.1 mole) of PBr; was
heated at 95-110° for 2 hr and then stirred at room temperature
for 16 hr giving 39 g (529) vf 1-[1-(bromomethy!)propnxy]-4-
methoxybenzene: bp 106-113° (0.6 mm); glpy, 97%. Anal.
(CnH;f,Bl‘Oz) C, H, Bl‘.

1-(4-Bromobutoxy )-4-propoxybenzene —Alkylation of 100 g
(.66 mole) of p-propoxyphennl with 1,4-dibromnbutane (339 g,
1.57 moles) was effected in Me,CO in the presence of K,CQj.%
Distillatinn uf the rride product gave 25 g of forernn and 95.6 g
(50%) of material: bp 143-155° (0.5-1 mm); glpe, 989%; the
nmr peaks were as expected. Anal. (Ci3Hi4BrO,) C, H, Br.

4-Bromobuty! Cyclohexyl Ether.—Alkylation of 50 g (0.5
mole) of cyelohexanol as the Na salt (NaH) with 162 g (0.75
mole) vf 1,4-dibromobiitane was effected in a benzene-toluene
mixture. Distillation gave 44 g (389%) of product, bp 36-67°

(36) Reference 23, pp 226-228.
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(0.1 mm); the nmr peaks were as expected. Anal. (CiH;4BrO;
C, H, Br.

5-Bromopenty! Pheny! Sulfide.—Thiophenol (55 g, 0.5 mole)
was alkylated with 1,5-dibromopentane (345 g, 1.5 moles) in
absolute EtOH containing 27 g (0.5 mole) of NaOCH;.?®  Distilla-
tion of erude produet gave 37 g (28%) of material: bp 120-140°
(0.3 mm); glpe, 95%; uv, Ame’ 254 mu (e 8700); the nmr peaks
were as expected. Anal. (C,Hi:BrS) Br.

In addition, 34 g of 1,5-di(phenylthio)pentane was obtained:
bp 177-192° (0.3 mm); nv, AeX® 234 my (e 15,000).
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Fifteen bis(4-arylazo-1-naphthylamines) were synthesized for evaluation as potential antischistosomal and anti-

mycobacterial agents.

Various N,N-[bis(phenyleneazo-1,4-naphthylene)]bis(N’ N’-dialkylalkylenediamines)

(ITI) were prepared by coupling a tetrazotized dianiline derivative with the appropriate N,N-dialkyl-N’-1-

naphthylalkylenediamine.

Likewise, several bis{(4-phenylazo-1-naphthylamino)alkyl]amines (IVa-c) were ob-

tained from benzenediazoninm chloride and the corresponding bis[(1-naphthylamino)alkyl]amines. Cou-
densation of diazotized N-[4-(4-amino-1-naphthylazo)-1-naphthyl]-N-(2-diethylaminoethyl)-2,2,2-trifluoroacet-
amide (VII) with an N,N-dialkyl-N’-1-naphthylalkylenediamine followed by alkaline hydrolysis of the interme-
diate triflitoroacetamides afforded a series of N/, N’-diethyl-N'"’ N’*'.dialkyl-N,N ‘’-[1,4-naphthylenebis(azo-1,4-

naphthylene)}bis(alkylenediamines) (IXa-c).

Five compounds (1, 2, and IXa-c) effected a 94-1009, reduction
of live Schistosoma mansoni in mice at drug-diet doses ranging from 110-692 mg/kg daily for 14 days.

Six com-

pounds (2, 8, 5, 7, IVa, and VII) were active against Mycobacterium tuberculosis HyRv in vitro.

In previous communications various N-mono- and
N,N-dialkyl-N'-(4-arylazo- and 4-heterocyclic azo-1-
naphthyl)alkylenediamines (Ia and b) and related

NHYNR|R,
X
N=N—7Z
Ia, Z= Ar
b, Z=Het
NH(CH,);N i
R

N=N—7Z,

b, z=—@y

substances were reported to have strong therapeutic
effects against Schistosoma mansoni'=" and Schistosoma

(1) Previous paper: L. M. Werbel, E. F. Elslager, and D. ¥. Worth, J.
Med. Chem., 11, 950 (1968).

Japonicum® in experimental animals. Further, certain
1-(3-{ [5,6,7,8-tetrahydro-4-(phenylazo- and 3-pyridyl-
azo)-1-naphthylJamino} propyl)piperidines (IIa and b)
are highly active against Mycobacterium fuberculosis
Hz:Rv and Mycobacterium lepraemurium in vitro and in
mice.* In a further extension of this work, repre-
sentative bis(4-arylazo-1-naphthylamines) were syn-
thesized for antischistosomal and antimycobacterial
evaluation. Several of the bis(4-arylazo-1-naphthyl-
amines) showed good activity against S. mansoni in
mice.

A group of N,N-[bis(phenyleneazo-1,4-naphthylene) ]-
bis(IN’,N’-dialkylalkylenediamines) (III) (Table I)
was prepared by coupling a tetrazotized dianiline de-
rivative with the appropriate N,N-dialkyl-N’-1-naph-

(2) E. ¥. Elslager. D. B. Capps, L. M. Werhel, D. F. Worth, J. E, Meisen~
helder, H. Najarian, and P. E. Thompson, ibid., 6, 217 (1963).

(3) E. F. Elslager. D. B. Capps, D. H. Kurtz, L. M, Werbel, and D. F.
Worth, ¢bid., 6. 646 (1963).

(4) E. ¥. Elslager, D, B. Capps, L. M. Werbel, D. F. Worth, J. E. Meisen~
helder, and P. E. Thompson, ¢bid., 7, 487 (1964).

(5) E. F. Elslager, D. B. Capps, and L. M. Werbel, ibid., 7, 658 (1964).

(6) E. F. Elslager and D. B. Capps, tbid., T, 663 (1964).

(7) E. F. Elslager, D. B. Capps, D. H. Kurtz, ¥. W. Short, L. M. Werbel,
and D. F. Worth, <bid., 9, 378 (1966).

(8) S. T.Ch'en, I. F. Ch’en, P. C. Kun, Y. C. Hu, J. H. Yao, and T. H.
Chou, Yao Hsueh Hsueh Pao, 18, 30 (1966).

(9) Y. T.Chang, Antimicrobital Agents Chemotherapy 1965, 465 (19686).

(10) L. M. Werbel, E. F. Elslager, M. W, Fisher, Z, B. Gavrilis, and A. A.
Phillips, J. Med. Chem,, 11, 411 (1968),
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NHYNR,R, NHYNR,R,
X
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Uogie

tion, Yiehl

bridge PHrie

altache fied, Pyrifien
No. YNR R+ Deent N YA Mp, 2C2 g soulvenlt Foronla Apalyses?
1 CHCH@HN(CH;Q; 4+ 0833, H 112 dec  SG DMF-TH.0 CpHiNeS2 ¢, i, N
2 (CH:)N(CH;): 3 -“ON=N- H 188-142 28 CHCL-Et0 CiuHieN1,0 - HCI C, H,CLN
3 (CH_,)_.ND—OH 400 I B4idec 50 DME-H0  CelLoNgOi-0.31,0  C, 1, N, 110
4 (CHL).N(CH,); 4 CH=CH H 275277 97 DNSO C.slT;2Ng- 0. HI1,0 C, 1, N, H:)

/™

b (CHN, N(CH,0H 4 3-0CH; 218221 I8 CHCL-+-PrO1l CaudleNOs-0. 51,0 C, 1, N, 11O
Q CHZC(CH;;)ZCH;N(CgH;,)-g 4 3 11 D8 der  6Y  DMF-1,0 CrelliNgS O, 1, N
7 CHCH;@CHg)A(CgH;)z 4 CH, H 76 der 8O DMF-H.0 CoHgNg ¢, H, N
h (CH4 )N [CH(CHs)s)» 1 O(CH,%x0) E34-156 0 78 Me,CO CyHpaN 502 C, H, N

“ The rompounds rauged from vrange-red to dark green in color.

thylalkylenediamine! in  agueous ethanol.  Like-
wise, N,N’-[methyliminobis(trimethylene) ]bis(4-phenyl-

©

NHYNR,R,

X
@
Y/ Y/

III

azo-1-naphthylamine) (IVa), 1,4-bis[2-(4-phenylazo-1-
naphthylamino)ethyl]piperazine (IVbj, and 1,4-bis[2,2-
dimethyl-3-(4-phenylazo-1-naphthylamino)propyl]-
piperazine (IVe) were obtained by the condensation of
diazotized aniline with N,N’-[methyliminobis(tri-

NHYNR(R,

Q

NH Y NH

QO ©®
@ Ot

IV&. Y= _(CnggNCHa(CHZ);;‘_

b, Y=-(CH.),N  N(CH,.,—
n——
CH, CH,
c. Y=—CH,CCH,N NCH,CCH,~
AN I
CH., CH,

methylene) ]bis(1-naphthylamine), 1,4-bis[2-(1-naph-
thylamino)ethyl Jpiperazine, and 1,4 - bis[2,2 - di-
methyl - 3 - (1 - naphthylamino)propyl]piperazine, re-
spectively. The intermediate N,N’-[methyliminobis-
(trimethylene) |bis(1 - naphthylamine) was prepared
from 3,3’-diamino-N-methyldipropylamine, 1-naphthol,

(11) L. M. Werbel, ID. B. Capps, £. F. Elslager, W, Pearlman, I, \.
Slort, 1. A, Weinstein, and D, F. Worth, J. Med. Chem., 8, 637 (1063),

and Na,8.0, under Bucherer conditions,'t while 1,4-
big[2-(1-naphthylamino)ethyl]piperazine was obtained
by alkylation of piperazine with N-(2-bromoethyl)-1-
naphthylamine.’ Reductive alkylation of 2 moles
of l-naphthylamine with «,a,a’,a’-tetramethyl-14-
piperazinedipropionaldehyde afforded 1,4-bis[2,2-di-
methyl-3-(1-naphthylamino)propyl]piperazine.

The synthesis of N, N’’-[1,4-naphthylenebis(azo-1,4-
naphthylene) [bis(N /) N'-dialkylalkylenediamines) of
structure IX was of particular interest. Assuming that
the azo functions in IX undergo reductive secission ¢n
viro,* 2 moles of an N-(dialkylaminoalkyl)-1,4-naph-
thalenediamine (Va) and 1 mole of 1,4-naphthalenedi-
amine (Vh) would be formed. The diamines Va have

NHR

Q0

NH,

Va, R=YNRR;
b, R=H

been postulated? to be metabolites of the N,N-dialkyl-
N’-(4-arylazo- and 4-heterocyelic azo-1-naphthyl)alkyl-
enediamines®**7 and exhibit potent autischistosome
activity in vitro and in mice,* while 1,4-naphthalenedi-
amine (Vb) kills adult S. mansont in vitvo at concentra-
tions as low as 25 pg/ml.!?

Since the action of nitrous acid on various aromatie
diamines leads to the formation of undesirable by-
products,'® the preparation of compounds of structurc
IX was approached according to the scheme outlined in
Chart I. N-(4-Amino-1-naphthyl)-N-(2-diethylaminu-
ethyl)-2,2,2-trifluoroacetamide monohydrochloride (VI)7
was diazotized and coupled with l-naphthylamine to
give N-[4-(4-amino-1-naphthylazo)-1-naphthyl]-N-(2-

(12) E. T Elslager anl D, F, Worth, 15id., 6, 444 (1963).

(13) For a brief summary, see IX. H. Saunders, ''The Aromatic iazocoms-
pounds and Their Technical Applications,”” Edward Arnold and Co,, Loop-
don, 1849, pp 21, 30.
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Cuart I
CF,CON(CH,).N(C,H; ),

[ CF,CON(CH,),N(CH,), NHYNR/R, |

N=N @ N=N
L ©) _
VIII
NH(CHp,N(C;H;), ~ NHYNR,R,
N=N =N

O
©

a, YNR1RZ = (CHQ)QN(C‘ZHA)Z; b, YNR]R2 =
(CHz)zN[CH(CI’I;g)g]g, c, YNR]R.2 = CIIQC(CH({)ZCHZN(CQHJ)Q

diethylaminoethyl)-2,2 2-trifluoroacetamide monohy-
drochloride (VII). Compound VII was then diazo-
tized and condensed with N,N-diethyl-N’-1-naphthyl-
ethylenediamine,’ N,N-diisopropyl- N’ -1 - naphthyl-
ethylenediamine,!" and N,N-diethyl-N’-1-naphthyl-2,2-
dimethyl-1,3-propanediamine!! to give the intermediate
N-(2-diethylaminoethyl)-2,2,2 - trifluoro- N - [4 - (naph-
thylazo)-1-naphthyl]acetamides (VIIIa—c). The inter-
mediate trifluoroacetamides VIIIa—c were not purified
but were hydrolyzed directly with methanolic NaOH to
give N,N’’-[1,4-naphthylenebis(azo-1,4-naphthylene)]-
bis(N’,N’-diethylethylenediamine) (IXa), N’/ N’-di-
ethyl-N""" N’""-diisopropyl-N,N "’-[1,4- naphthylenebis-
(azo-1,4-naphthylene) Jbis(ethylenediamine) (IXb),.and
N,N-diethyl-N"-(4-{4-[4-(2-diethylaminoethylamino)-1
naphthylazo]-1-naphthylazo}-1-naphthyl)- 2,2 - dimeth-
vl-1,3-propanediamine, respectively.

The bis(4-arylazo-1-naphthylamines) described in the
present communication were tested in mice against a
Puerto Rican strain of Schistosoma mansoni®* by Dr.
Paul E. Thompson and co-workers of these laboratories.
Drugs were given in a powdered diet for 14 days and
drug amounts are expressed as free base. The most
promising bis{(4-arylazo-1-naphthylamines) (1, 2, and
IXa—c) effected a 94-1009, reduction of live schisto-
somes in mice at doses ranging from 110 to 692 mg/kg/
day when administered in the diet for 14 days.’ Com-
pounds 5-7 produced a 47-839%, reduction in live worms

(14) For a description of test methods, see P. E. Thompson, J. E. Meisen-
lielder, and H. Najarian, Am. J. Trop. Med. Hyg., 11, 31 (1962).

(15) P. E. Thompson and J. E. Meisenheller, unpublishied results, Parke,
Davis and Company, Ann Arhor, Miclh.
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at doses of 244-534 mg/kg. It is noteworthy that 1, 2,
and IXa-c completely eliminated worms from a mark-
edly higher percentage of the infected mice than lu-
canthone hydrochloride,'*'® the tris(p-aminophenyl)-
carbonium salts,*" 4 4’-(heptamethylenedioxy)diani-
line dihydrochloride,®® XN-[5-(p-aminophenoxy)pen-
tyl]phthalimide, or 3- [4-(3-chloro-p-tolyl)-1-piperazin-
vlearbonyl]acrylic acid*?' under comparable experi-
mental conditions. Surprisingly N,N’’-[heptamethyl-
enebis(oxy-p-phenyleneazo - 1,4 - naphthylene) Jbis(N’,-
N'’"".diisopropylethylenediamine) (8), which might be
expected to cleave in »wo and simultaneously release
the two active moieties N-(2-diethylaminoethyl)-1,4-
naphthalenediamine* and 4,4’-(heptamethylenedioxy)-
dianiline,® ¥ was devoid of antischistosome activity
even at high doses. Compounds VIa—c and VII were
similarly inactive.

The azo compounds were also tested against repre-
sentative bacteria in vitro, including Streptococcus pyo-
genes (C203), Staphylococcus aureus (UC-76), Proteus
mirabilis (NMGH-1), Pseudomonas aeruginosa (28), Sal-
monella typhimurium (V-31), and M. tuberculosis (Ha:-
Rv).® Compounds 2, 3, 5, 7, IVa, and VII were active
against M. tuberculosis (HyRv) at a concentration of 20
ug/ml, while 2, 3, 5, and VII were active against S.
pyogenes (C203) at the same concentration. N,N’-[Me-
thyliminobis(trimethylene) |bis(4-phenylazo-1-naph-
thylamine) (IVa) was inactive against 3. tuberculosis
Hx»Rv in mice when administered at 0.1259, (116
mg/kg) in the diet for 7 days.

Experimental Section?? 23

N,N-(Bis(phenyleneazo-1,4-naphthylene)]bis(N’,N’-dialkyl-
alkylenediamines) (III) (Table I).—A solution of 4.5 g (0.011
mole) of 4,4’-(heptamethylenedioxy)dianiline dihydrochloride
monohydrate!® in 400) ml of H.0O and 4 ml of concentrated HCI
was cooled to 0° and the amine was tetrazotized by the slow,
portionwise addition of 1.5 g (0.022 mole) of NaNO: in 23 ml of
H:0. The mixture was stirred at 0° for 15 min and then added
at 0-5° to a solntion of 5.9 g (0.022 mole) of N,N-diisopropyl-N’-
1-naphthylethylenediamine!! in 800 ml of EtOH. After 10 min,
the mixture was acidified with HCl and allowed to stir at room
temperature for 18 hr. The royal purple mixtnre was made
strongly alkaline with NaOH and the solid was evllected by filira-
tion and dried at 65° in vacuo. Crystallization of the criide prod-
net (9.0 g, 1009.) from 800 ml of Me,CO afforded 7.5 g (78%)
uf  N,N’’-[heptamethylenebis(oxy-p-phenyleueazo-1,4-naphthy-
lene)]bis(N,N’/’-diisopropylethylenediamine) (8) as orange crys-
tals, mp 154-156°.

N,N’-[Methyliminobis(trimethylene)]bis(4-phenylazo-1-naph-
thylamine) (IVa).—Aniline (12.4 g, 0.128 mole) was dissolved in
a mixture of 29 ml of concentrated HCI and 30 ml of ice and H,O
and diazotized at 0° by the addition of 9.3 g of NaNQ,. The
diazoninm salt solntion was then added at 0-3° to a solution of
25.4 g (0.064 mole) of N,N’-[methyliminobis(trimethylene)]bis-
(1-naphthylamine) in 601} ml of AcOH. A deep purple precipitate

(16) W. Kikuth and R. Génnert, Ann. Trop. Med. Parasitol., 42, 256
(1948).

(17) E. F. Elslager, F, W. Short, D. F. Worth, J. E. Meisenhelder, H. Na-~
jarian, and P. E. Thompson, Nature, 190, 628 (1961).

(18) C. G. Raison and O. D. Standen, Brit. J. Pharmacol., 10, 191 (1955).

(19) R. F. Collins, M. Davis, N. D. Edge, and J. Hill, :bid., 18, 238
(1958).

(20) R.F. Collins, M. Davis, N. D. Edge, J. Hill, H. W. Reading, and E. R.
Turnbull, ibid., 14, 467 (1959).

(21) G. Limmler, Z. Tropenmed, Parasitol., 9, 294 (1958).

(22) Melting points (corrected) were taken on a Thomas-Hoover capillary
melting point apparatus.

(23) Where analyses are indicated only by symbols of the elements or
functions, analytical results obtained for tliose elements or functions were
within 0.4, of the theoretical valnes. Warter determinations by the Karl
Fisclier method.,



1204

formed. The mixture was stirred for 5 hr and made alkaline
(eoling) with conventrated NILOI1. The crmde product was
rolterted by filtration, washed with HyQ, and dvieill. Tt was 1lis-
solved in CHCl, and the CIIClL; =olition was washell (11,0,
satirated NaCl) and dried (MgS0.). The CIICE was vemovil
m vacuo and the residue crystallized from DMF-PrOlL Re-

vell vrystaly, mp 140-142°. Anal. (CpHaeN:) C) H, N,
1,4-Bis[2-(4-phenylazo-1-naphthylamino Jethyl|piperazine

(IVb).—Aniline (3.4 g, 0.037 mole) was diazvtized and coupleld
with 7.8 g (0.018 mole) of 1,4-bix{2-( l-naphthylumine )ethytl-
piperazine aecording tv the procedure for IVa. The product
(IVh) was bbtained as twmato red rrystals from DIMA-~PrOl1l,
mp 230-260°, vield 8.8 g (76¢7). . dnal. (CpHuNgr L, N (0
rabed, 75.92; fonud, 75.46.

1,4-Bis;2,2-dimethyl-3-(4-phenylazo-1-naphthylamino )propy!|-
piperazine (IVe).—Aniline (9.3 g, 0.1 nwle) was diazotized mnl
voupled with 254 g (.05 mole) of 1,4-bis{2,2-dimethyl-3-( 1~
naphthylaminn )propyl]piperazime amwrding to the provedure
for IVa. The prodmet (IVe) was obtained as red vrysials from
DMF, mp 245-246°, vield 285 g (791 Anal. (CuplleNys)
¢, 1, N.

N-[4-(4-Amino-1-naphthylazo )-1-naphthyl]-N-( 2-diethylami-
noethyl)-2,2 2-trifluoroacetamide Monohydrochloride (VII).—A
solition of 38.5 g (0.15 mole) of N-(4-amino-l-naphthyl)-N-(2-
diethylaminnethyl)-2,2,2-triffuoroaretamule  monohydrovhlorile
(VI in 750 ml of ice and HyO rontaining 25.5 ml of voncentratenl
HCI was treated with 150 ml (0.15 umle) of 1 aijueons NaNO.
ar 0°. The red diazoniun salt solhition was then mblett 10 a
stirred solutinn of 21.6 g (0.15 mole) of l-naphthylamine i 60D
ml of H:0, 37.5 ml of 1omeentratedd HCL aml 300 mlb of 51O
while maintaining the temperature below 5°.  The resulting pur-
ple mixtnre was stirred for 2 hr at 0-5° aml then maile atkaline
with 45 ml of coneentrated NH,OH. 'The dark red sohd tha
separated was vollerted by filtration, washed with 1,0, ilried,
and vrystallized from 375 ml of DMA and 2 L of ~PrOH ro give
45.0 g (519 ) of VII as marvoon rvrvstaly, mp 225-230° Anal.
(CustlosF3 N0 - HCH C, H, CL N,

N,N'’-]1,4-Naphthylenebis(azo-1,4-naphthylene )] bis(N',N'-di-
ethylethylenediamine) (IXa),—The reactions were carried out
in a 1.5-1. beaker rnoled with an e bath and stirred thronghout.
N-(4-Amino-t-naphthy)-N-(2-diet hylaminoethyl)-2,2, 2-wrifluovo-
aretamide monohydrovhloride (VI) (1.5 g, 0.05 mole) was
issolveld in o mixture containing 200 ml ol hre wnd H.O and 8.4
mt of ronrentrated HCL and diazvtizeil at 0-2° by the addition
of 50 ml of 1 M aqueous NaNQy. The resulting deep red sohiiion
was stirred for 3 min: 4.1 wml of voncentrated HCI was then
added in vne portin, followed by the dropwise adilition of a
solntion of 7.2 g (0.05 mole) of t-naphthylamute m 50 mtb ot
EtOH vver 10 min. Ive was alded followeld by 30 ml (0.05
mole) nf 1 3 NaNO, over 5 min. 'To the resulting orange-brown
mixture was subseguently added a solution of 12.2 g (0.05 mole
of N,N-diethyl-N’-I-naphthylethylenediamine't in &4 wl of
conventrated HCl and 300 mt of Hy). The deep blne suspensiorn
was stirred at 2-5° for 2 hr and then malde atkaline with 20 mt
(0.3 mole) of roncentrated NI1,011. The blue-blark previpitate
of the imtermediate trifluoroacetaniide VIIIa was collerted by
filtration, washed with 2 L of H.O, and driell. A sample, mp
N5-100°, was submitted for muroanalysi=. el (CptlFiNgO1
C, H, N.

The trifinornaretamide VIIIa was dissolved tu 800 ml of Mee-
CO, 120 ml (0.24 nwle) of 2.V NaOll i MeOH was adder, anld
the mixture was stirred at room temmperature for 50 hr.  The
irilesvent green crystals that separateil were volleried by filtra-
tion, washed with 1~PrOH, and suspended tn HuD vontainiug a
small amount of Dreft. The prodnet was roltected, washel
(H:0), and air dried. Crystallization fram 180 ml of DMAv
and 800 ml of ~PrOH gave 23.0 g (64 over-all) of iridexren(
green crystals, mp 193-195°. Anal. (C2HeiNe) C, H, N.

N’/,N’-Diethyl-N""",N’"’-diisopropy!-N,N’’-[1,4-naphthylene-
bis(azo-1,4-naphthylene)|bis(ethylenediamine) (IXb).—A snlu-
tion vf 5.0 g (0.028 mole) of N-]4-(4-amiun-l-naphthylazo)-1-
naphthyl| - N - (2 - diethylantinoethyl) - 2,2,2 - wriflnoroavet amide

Ersvacer, Cares, Kurtz, axn Wonrts
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monohytlrovhiloride (VIL) 11 500 ml of ErOH, 500 ml of e sd
HoO, il 42 mb of conventraret HCE was coolml to —=05° mid
treated with 27.6 ml (0.025% wolet of 1 W agqueons NaNO,.
To I resalting <olntion of the dinzoninm salt was wilited drop-
wise a =ahGon o 7.2 g (0028 woled of N, N-diizcpropyl-N'-1-
uaphthylethvlenediamine’® i 50wt o BEOIL The renction
mixture was <tirred at voom tenperintnre tor IS he sunt the blue-
black precipitate of the tertualinte trifluoroacetamiute VD
was collected by filtvanion, washed rhoronghly wirth H,0, and
airatvied. The wriflaccoacetamide was then dissadved in g mixiire
ol 300 mlb o MeCO and 120 mib of 2 N methanolic NaO1l and
atowed 1o <1ir ai rosm temperiire Tor 48 hee The solvera was
concentratell to oue-third volume ardd the bk blnesgreen cryvse
tals that sepnratcel were collectmt by filtradion. Crystatlizaion
frotn 300wl of DMT aud 1L of &PrOI gave 10.0 g (320, over-
wdby of widescent greete crvstals, mp 19421050 chadd, (CL NG
¢, H, N,

N,N-Diethyl-N'-(4-{4-|4-( 2-diethylaminoethylamino )-1-naph-
thylazo]-1-naphthylazo}-1-naphthyl)-2,2-dimethyl-1,3-propane-
diamine (IXe}. N-]4-(4-Amino-l-naphthylazo)-l-naphthyl]-N.
(2-diechylamnoethyb-2,2 2-trifluoroaretamide . monohyvilrochlo-
ride e VID) 115.0 g, 0.028 muste) was diazotized and vonplert with 7.9
g (0.025 wole) of N, N-tliethylN'-lenaphthyi2 2« inethyl-1,0-
propanediamine!Grecording (o the procediure for INDD Hyvdreolysis
of the mtermediate tiflnoroxertamite VITTe with NaOFE 1o
MeOTH-Me CO aifordmt 15,5 g (78¢ over-attiof IN ¢ ax durk green
cryatats frone DMP-SPrOL mp 135-160°0 bun/ (C oINS
¢, 1, N.

N.N'-[Methyliminobis( trimethylene)|bis(1-naphthylamine ).
3.37-Diamino-N-methytdipropytunine  (87.0 g, 0.6 mole), 1-
naphthol 11728 ¢, 1.2 moles}, Na.%0, (200.0 g, 1.2 mohe=), and
SO0 il of 11,0 was heated in o bomb for & hre at 1502, amd (e
resetion nixtire was worked up acroeding to the procedure de-
seribett i wethod V, vef T The prothiet was obtaiuel as pale
pivk platex from I2rOTEH wp 97-99°) viehl 37.3 ¢ (1677 dnal.
(CaE N ) T N

1,4-Bis{2-(1-naphthylamine jethyl; piperazine.- - N-{ 2-Bromo-
erhivbi-t-naphthylamine hvilrobromidett (200.0 g, 0.605 mole ) aind
anhyilrons piperazine (520.0 g, 6.05 moles) were heateld at 150°
for 20 hr. e mixture was rooleld and shaken with CHCL aml
1N ayneons Nanll, The combined CHCl extracts were washed
with L0 awmlb dviml (IGCOy). The deving agent was removeil
by filtvation, the ilirate was evaporaterl 6 deviess o recwo, and
the residime was shirvierd with KGO o give 71.0 g (3530071 of crude
product, mp 1391732 Cry=rallization from Me:CO gave 53.0 g
4101 of colorless crvstals, mp 173-1753° dna/. (CwlluNo
C, H, N.

1,4-Bis|2,2-dimethyl-3-( 1-naphthylamino )propyl| piperazine.

A solution of  aya.ef o' <tetramethyl-1,4-piperazineldipropion-
aldehyvite (100.0 g, 0.39 mole), l-naphthylamine (113.0 g, 0.79
utole), 2.0 g of p~tolienesntfonir acid, aml 1 L ol CgHCl was
heatedd numler reflux for 2 hr while the theovetical mmount of
water was collected i oa trap?¢ The solvent wax removed
o cacio aml the residie was taken np in FrOH and hydrogenatel
over 4 g of PrOy caralv=t nuder an initial hydrogen pressnre of 54
psig. The catalyst was removed by filtvation and the filtrate
was concentratell to asmall volnme, The resilne was crysrallized
{rom dioxane to give 53.0 g (1797 of the ilestred prodact, mp
Ln-151° bl 1 CqlIn NG C HLON.
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