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Bis-quaternary salts were prepared by the addition of ethylene or trimethylene bromide to a number of ditertiary bases-
By this method a number of bicyclic spirobisquaternary salts and tr1cycl1c dispirobisquaternary salts were obtained. Many
of these compounds contained 7-, 8- and 9-membered heterocyclic rings.

In a previous publication?® the synthesis of a num-
ber of ditertiary bases, represented by the general
formulas I and II, was described. In some in-
stances the polymethylenimino radical was re-
placed by a methyl-substituted polymethylenimino
or a morpholino group.

During this investigation these bases were comn-
densed with either ethylene or trimethylene bromide
to produce bicyclic spirobisquaternary (A) or tri-
cyclic dispirobisquaternary salts (B). This type

(CyH;)e N—(CH, )—N<(CH:); + Br(CH;). Br —>
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CH.), >N N<(CH,), 2Br-
(CH) <(CH2)Z> (CHy, 28

thesized by other investigators®—® by heating com-
pounds such as N-(B-chloroethyl)-piperidine.

The quaternary compounds were screened for
hypotensive activity in The Wm. S. Merrell Com-
pany research laboratories. They were adminis-
tered intravenously to anesthetized dogs or cats
and the blood pressure recorded from the femoral
artery was used as the measure of activity. The
most interesting compounds probably are N,N’,N,-
N’ - diethyleneoctamethyleniminiummorphelinium
dibromide (Table II, 37) and N,N’,N,N’-diethyl-
enedi-(4-methylhexamethyleniminium) dichloride.
The latter substance (m.p. 330-332° dec.) was ob-
tained by cyclization of 3-(4-methylhexamethylen-
imino)-ethyl chloride and will be described in a
forthcoming publication. In 1-2 mg./kg. doses,
these compounds produced a blood pressure de-
crease of about 259, which lasted for about 4 min-
utes.

Experimental

The compounds obtained from bases of type I are reported
in Table I; those obtained from II are to be found in Table
II.

TABLE I

+ ACHn *
BicycLIC SPIROBISQUATERNARY SALTS (C2H5)2N<( )T>N<(CH2); 2A-
CHa)~

The dibromides were all precipitated from a concentrated aqueous solution with isopropyl alcohol.
dissolved in acetone and precipitated with water;

Yield,
x z A- M.p., °C.@ %
1 6 2 Bromide 296-298 16
2 6 2 Picrate 281-282
3 7 2 Bromide 296-298 14
4 7 2 Picrate 228-230
3 8 2 Bromide 280-281 8
6 8 2 Picrate 252-253
7 6 3 Bromide 282-284 29
8 6 3 Picrate 231-233
9 6 (4-CH;) 3 Bromide 285-286 21
10 6 (4-CH;) 3 Picrate 171-173
11 7 3 Bromide 282-284 23
12 7 3 Picrate 235-237
13 8 3 Bromide 272-273 21
14 8 3 Picrate 233-235

¢ All compounds except 10 melted with decomposition.

of condensation had been used previously by Briihl*
and by Scholtz,’ and a few compounds analogous
to the products which we obtained have been syn-

(1) This paper represents part of a dissertation submitted by Eric B.
Hotelling in partial fulfillment of the requirements for the Ph.D. de-
gree in the University of Michigan, 1953.

(2) The Wm. S. Merrell Company Fellow.

(3) F. F. Blicke and E., B, Hotelling, THIS JoURNAL T6, 2422
(1954).

(4) J. W. Briihl, Ber., 4, 738 (1871).

(5) M. Scholtz, ¢bid., 36, 3047 (1902)

The dipicrates were all
when necessary, the mixture was concentrated.

’\Tltrogen % Bromine, 7

Formula Cal Found Caled. Found
C1.H;N:Brs 7.26 7.21 41.39 41.33
C26H34014N5 1642 1648
Ci15H3:N:Bre 7.00 6.85 39.93 39,98
C27H36014Ns 1609 15.90
CasHisO1: N 15.77 15.66
CisH3o N2 Bro 7.00 6.96 39.93 39.71
C27H360“Ng 16 . 09 16 . 02
C15H34N2Br2 6.77 6.60 38.58 38.37
C2sH5sO14Ns 15.77 15.65
CmHuNzBY? 6.77 6. 76 38.58 38.39
C2sH35014 Ny 15.77 15.56
Ci7H35N,Br, 6.54 6.44 37.32 37.23
Cr9oH 014Ny 15.47 15.51

The general method emploved for the synthesis of com-
pounds listed in Tables I and II is illustrated by the first
procedure described below.

N,N’-Ethylene-N,N'-trimethyleneoctamethyleniminium-
morphohmu.m Dibromide (Table II, 45).—A mixture of 7.1
g. (0.03 mole) of ethylene—N—octamethylemmme-\T ~mor-
pholine,® 7.1 g. (0.035 mole) of trimethylene bromide and

(6) W. Marckwald and O. Frobenius, sbid., 34, 3544 (1901).
(7) J. P. Mason and H. W. Block, Thnis Jour~NaL 62, 1443 (1940).
(8) G. R. Toy, Dissertation, University of Michigan, 1951,
(9) N. J. Doorenhos, Dissertation, University of Michigan, 1053.
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TaBLE II

TrICYCLIC DISPIROBISQUATERNARY SALTS
Yield, Nitrogen, Bromine, %4
x ¥ A~ A.p., °C.@ L7 Formula Caled. Found Caled, Found

+ ACHa)n_*
(a) N,N’,N,N’-Dicthylencdi-(polymethyleniminium) salts, (CH,), > N< >N<(CH2)H 2A-
H.

1 4 4 Bromide 342-344 33  C;2HyN,:Br, 7.87 7.80 44 88  44.97
2 4 4 Chloride 350-352 Ci2HuNoCle 10.49 10.45 Cl, 26.54 26.49
3 4 4 Chloroaurate 252-254 CioHpaNeAuoClg Au,45.1 45.3
4 4 4 Chloroplatinate Indefinite C2Hea N, PtClg Pt, 32.3 32.6
5 4 5 Bromide 348-349 32 Cy3HeeN:Br, 7.57 7.55 43.18 43.02
6 4 5 Picrate 303-304 CasH30014 N 16.82 16.65
7 5 5 Bromide® 346-347 28  CiHysNyBre 7.30 7.11 41.61  41.80
s & 5 Chloride® Over 400 C14H2sN2Cl2 9.49 9.36 Cl, 24.02 24.09
9 5 5 Chloroaurate® 284-286 CisHz N3 A1u:Clg Au,43.7 43.9
10 5 5 Chloroplatinate®  Indefinite CyeH2NoPtClg Pt, 309  31.0
11 5 6 Bromide 339-340 28 C;H3NBry 7.04 7.02 40.14  40.34
12 5 6 Picrate 285-287 CorHis014Ns 16.14 15.97
13 5 6 (2-CH;) Bromide 309-310 25 CsH;2N:Bre 6.80 6.61 38.77  39.01
4 5 6 (2-CH;) Picrate 256-257 CosH3s054Ns 15.82  15.86
15 5 7 Bromide 305-306 27 CusHueNeBry 6.80 6.70 38.77  38.99
6 &5 7 Picrate 280-281 CosHi014 N5 15.82 15.79
17 6 6 (4-CH;) Bromide 320-321 25 CpHaN3Bre 6.57 6.51 37.49  37.62
18 6 6 (4-CH3) Picrate 288 Cogl35014 N 15.51 15.85
19 8 6 (4-CH;) Bromide 289-291 33 CryHsNeBrg 6.17 6.17 35.17  35.33
20 8 6 (4-CH;) Picrate 275 C31Hy2014Ns 14.93  14.78
+ ACHp)n +
(b) N,N’-Ethylene-N,N’-trimethylenedi-(polymethyleniminium) salts, (CHa), > N<(CH ) N < (CH,), 2A-
2)3
21 4 4 Bromide 313-314 35  CiHusN:Br: 7.57 7.50 43.18 43.11
22 4 4 Picrate 257—258 C25H30014N8 16 . 82 16 . 78
23 4 5 Bromide 325-326 46 C14HpsNyBr, 7.30 7.19 41.61 41.70
24 4 5 Picrate 260-262 CaH;32014 N5 16.47  16.38
25 5 5 Bromide® 320-321 36 CiHipoN:Bre 7.04 6.99 10.14  40.21
26 5 5 Picrate 2355-256 Co7H 34004\ 16.14 16.10
275 6 Bromide 312-313 51 CyHl32N,Bry 6.80 6.66 38.77  38.78
28 5 6 Picrate 259-261 ngH:;sOl,;‘.\vg 15.82 15.77
29 6 6 (4-CH;) Bromide 300-301 30 CisHygN:Bre 6.36 6.23 36.20  36.22
30 6 6 (4-CH;) Picrate 256-258 CruoH0014 N5 15.22  15.27
31 8 6 (4-CH;) Bromide 268-269 33 CgyoHeN:Bre 5.98 5.89 34.12  354.32
32 8 6 (4-CH3) Picrate 214-217 C:;:IIMONNg 14.66 14.70

+ ACH,): CH,—Cli,
(¢) N,N’ N,N’-Diethylencpolymethyleniminiummorpholiniumn salts, (CHa): > N< > < > 2A-

(CHy)y CH,—CHy
33 5 Bromide 353-354 19 Ci3H0NBr, 7.26 7.13 41.39 41.21
34 5 Picrate 292-293 C25H3001: N 16.42 16.38
35 7 Bromide 291-292 20  Cy;H3ON:Brs 8.7 6.71 38.58 38.52
36 7 PiCI’ELtC 274‘275 (?27}{340151\75 15. 77 ] 5. 72
37 8 Bromide 267-268 13 C1gH 320N Br, 6.54 6.45 37.33 37.51
38 8 Picrate 280--281 Cas ;36015 15.47 15.30
(d) N,N’-Ethyleue-N,N’-trimethylenepolymethyleniminiummorpholinium salts,
+ ACH,) CH,—CH,
(CHy)e > N< > 4 >0 2a-
CHz) CHy—CHy
39 5 Bromide 329-330 C14H2s0ON By 7.00 6.96 39.94 40.10
40 5 Picrate 271-273 CzeHasz:\ 8 16.09 15.99
41 6 Bromide 306-308 30  Ci5H;3ON,Br, 6.77 6.80 38.58 38.41
42 6 Picrate 244-246 C27H34015N5 15.77 15.65
43 7 Bromide 282-283 23 CyI1;;ON:Brs 6.54 6.56 37.33 37.19
4 7 Picrate 198-200 CasH3601: N 15.47 15.34
45 8 Bromide 279-280 12 CiyH;30ON:Br 6.34 6.38 36.14 36.05
46 8 Picrate 182—184 ngHasOls.\Ys 15 . 17 15 . 08
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TaBLE II (Continued)

. CHy—CHp_ 4 ACHi)n * ,CH;—CH,
(e) N,N’-Ethylene-N,N’-trimethylenedimorpholinium salts, O< >N< >‘\I< >O 24~
CHy—CHjy (CHz)s

x ¥ A~ M.p., °C.®
47 Bromide 326-327 14
48 Picrate 277-278

s All compounds melted with decomposition except 42, 44 and 46.

Yield,
%

CH,—CHy
Nitrogen, % Bromine, %
Formula Caled. Found Caled. Found
C]ngaozNzBrz 6. 97 6. 86 39 . 75 39 .66
CasH30016Ns 16.04 15.93

Compounds 18 and 20 were explosive. °® The bromide

and chloroplatinate have been prepared (ref. 4) but the melting points were not reported. 0. Aschan (Ber., 32, 988 (1899))

obtained the iodide.
6) that the chloroaurate melted at 273-274° dec.

75 ce. of isopropyl alcohol was refluxed for 24 hours. The
precipitate was filtered and washed with isopropyl alcohol;
vield 1.5 g. (129,). The salt was dissolved in a few cc. of
water, the solution treated with Norite, filtered and the
product precipitated with isopropyl alcohol; m.p. 279-
280° dec.

The dipicrate precipitated when picric acid was added to
an aqueous solution of the dibromide; m.p. 182-184°.

N,N’,N,N’-Diethylenedipyrrolidinium Dibromide (Table
II, 1).—In addition to the use of the general method de-
scribed above, this compound was obtained directly from
pyrrolidine and ethylene bromide.

A mixture of 35.5 g. (0.5 mole) of pyrrolidine, 20.0 g. (0.5
mole) of sodium hydroxide and 60 cc. of water was stirred,
and 94.0 g. (0.5 mole) of ethylene bromide was added, drop-
wise, at such a rate that the material refluxed. The mix-
ture was stirred and refluxed for 6 hours. After the prod-

The chloride has been prepared (ref. 6), but the melting point was not mentioned.
¢ Ref. 5, m.p. over 300°.

It was stated (ref.

uct had precipitated from the cooled mixture, it was fil”
tered and washed with alcohol; yield 24.5 g. (289,). It
was dissolved in a small amount of water, the solution treated
with Norite, filtered and the product precipitated with iso-
propyl alcohol; yield 22.9 g., m.p. 342-344°, mixed m.p.
with material obtained by the use of the general method
342-344°,

In order to convert the dibromide into the dichloride, 5.0
g. of the former substance, dissolved in 50 cc. of water, was
shaken with 4.8 g. of silver oxide for 3 hours. The filtered
solution was neutralized with hydrochloric acid. The solu-
tion was concentrated to a small volume, cooled, and the
product precipitated by the addition of isopropyl alcohol
and then acetone; vield 2.7 g. A portion of the product
was converted into the chloraurate and chloroplatinate.

ANN ARBOR, MICHIGAN
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2-(1-Hydroxypropyl)-amides of 1-Hydroxy-6-amino- and
1-Hydroxy-7-aminobenzo(f)quinoline-2-carboxylic Acids

By F. F. BLIcKE AND J. E. GEARIEN!?
RECEIVED DECEMBER 23, 1953

The two basic amides mentioned in the title were obtained by interaction of the corresponding ethy! esters of the 2-carb-

oxylic acids with 2-aminopropanol.

The two basic amides described in this paper
were prepared by interaction of the ethyl esters of
the required 2-carboxylic acids with 2-aminopropa-
nol. They were synthesized in order that they
might be tested for oxytocic activity.

To obtain ethyl 1-hydroxy-6-aminobenzo(f)-
quinoline-2-carboxylate (V), acenaphthene was
oxidized to naphthalic anhydride® which was ni-
trated to produce 3-nitrophthalic anhydride.* Mer-
curation of the anhydride yielded a mixture of
anhydro - 3 - nitro - 8 - hydroxymercuri- 1 -naphthoic
acid and anhydro-6-nitro-8-hydroxymercuri-1-
naphthoic acid.® When the mixture was heated
with hydrochloric acid, a mixture of 6-nitro-1-
naphthoic and 3-nitro-l-naphthoic acids was pro-
duced.®* When the mixture was dissolved in acetic
acid and the solution was cooled, most of the 3-
nitro acid precipitated. The 3-nitro acid was con-
verted into 3-nitro-l-naphthylamine® by the use of

(1) This paper represents part of a dissertation submitted by J. E.
Gearien in partial fulfillment of the requirements for the Ph.D. degree
in the University of Michigan, 1949.

(2) Parke, Davis and Company Fellow.

(3) C. Graebe and F. Gfeller, Ber., 35, 652 (1892),

(4) C. Graebe and N. Briones, Ann., 327, 84 (1903).

(8) G.J. Leuck, R. P. Perkins and F. C. Whitmore, THIS JOURNAL,
51, 183 (1929).

(6) This compound had been obtained by V. Vesely and K. Dvorak
(Bull, soc. chim., 38, 327 (19023)) by a differcat procass, See also ref, 8.

The required acids were prepared by a series of reactions from acenaphthene.

sodium azide and sulfuric acid. After acetylation
of the amino group and reduction of the mnitro
group, 3-amino-l-acetylaminonaphthalene (I) was
obtained.

Condensation of I with diethyl ethoxymethylene-
malonate (II)7 yielded l-acetylamino-3-naphthyl-
aminoethylenemalonate {(II1) which, when heated,
cyclized to ethyl 1-hydroxy-6-acetylaminobenzo(f)-
quinoline 2-carboxylate (IV, IV’). Treatment with
hydrochloric acid eliminated the acetyl group
whereby the ester, ethyl 1-hydroxy-6-aminobenzo-
(f)quinoline-2-carboxylate (V) was obtained. The
structure of the ester V was established by removal
of the amino group which converted it into a com-
pound of known structure, ethyl 1-hydroxybenzo-
(f)quinoline-2-carboxylate.s*

The ethyl ester V reacted with 2-aminopropanol
to form the desired 2-(1-hydroxy)-propylamide
(VD).

Ethyl  1-hydroxy-7-aminobenzo(f)quinoline-2-
carboxylate was obtained by the preparation of the
following series of intermediates: 2-p-toluenesulfon-

(7) R. C. Fuson, W. E. Parkham and L. J. Reed, J. Org. Chem., 11,
194 (1946).

(8) A. C. Mueller and C. S. Hamilton, THis Jour~aL, 65, 1017
(1943).

(9) R. E. Foster, R. D. Lipseomb, T. J. Thempson and &, 8, Hamil.
ten, (bid,, A8, 1327 (1046),



