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The incorporation of a hydrazine moiety into a number of “bis-onium’’ hypotensive prototypes has vielded derivatives

with inferior, comparable or superior hypotensive properties.

t X While some of the hypotensive effect is attributable to gangli-
onic blockade, additional contributive mechanisms appear to be in evidence.
increase in Na* output in normal and hyperaldosteronized dogs.

Two of the acid addition salts prodiiced a large
The compounds were prepared by the reductive hvdra-

zinolysis of the corresponding aminoaldehydes; lithium aluminum hydride was the preferred reducing agent.

The bis-ammonium alkanes have yielded a series
of potent hypotensive agents!'—® which exert their
blood pressure lowering effect via ganglionic block-
ade (both sympathetic and parasympathetic).
Many of the side effects encountered with these
agents are directly attributable to the blockade of
the parasympathetic nervous system, such as dry
mouth, mydriasis, intestinal atony and urinary

retention. Hence, an effort was made to modify
the structure of ‘“‘hexamethonium’” and related
compounds

Am-(CH,)n-An-2CH,X
A = secondary amino group, # = 5 or 6, X = halogen

and to study the pharmacologic properties of the
novel compounds.

Previous work in our laboratories had dealt with
the introduction of triple and double bonds into the
bis-ammonium alkane structures®® as well as with
the insertion of piperidylcarboxylic acid moieties®
into the alkylene chain without greatly altering
the critical distance relationships between the
“onium” nitrogens. The present work deals with
further structural modifications of some hypotensive
“prototypes.”

The commercial availability of hydrazine
prompted the synthesis of a number of hydrazine
analogs of the prototypes shown (I, Ia, II, IIa, IIb,
III, IIIa). The compounds in series Ia, IIa, IIb
and IIla represent nitrogen isosteres of compounds
reputed to possess potent hypotensive properties
in animals and in man.”—?

The choice of investigating hydrazine analogs
of active hypotensive agents was based on several
considerations: It has been demonstrated by Simp-
son, et al.,'°1! that ‘‘aldosterone,” an adrenal
corticoid bearing an aldehyde group, was the most
powerful salt-retaining hormone of all the mineral
corticoids. Hence, we reasoned that hydrazines—
by virtue of their reactivity with carbonyl com-
pounds—might inactivate this steroid sufficiently
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to promote the loss of sodium chloride and thus
potentiate the hypotensive effect of the parent
structures. Furthermore, another hydrazine-con-
taining compound, 1-hydrazinophthalazine (Apre-
soline) already had been shown to be a potent blood
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|

NN
NH—NH,

pressure lowering agent.!*1® Hence, the incorpora-
tion of a hydrazine moiety into structural skeletons
with an already high affinity for certain blood
pressure regulating centers appeared to be a logical
approach to the development of more versatile
hypotensive drugs.

Structure-Activity Relationships.—The com-
pounds were submitted in the form of their salts for
pharmacologic testing. They were administered
intravenously and introduodenally to the nembu-
talized, normotensive dog. The structure-activity
data are summarized in Tables ITI-V.

In the sym-bis-(aminocalkyl)-hydrazine series
the replacement of ‘CH,’ or ‘CH,-CHy’ by 2 hydra-
zine moiety produced in several compounds
(2,4,5,6,7,8) an increase in the duration and the
intensity of the hypotensive respomnse over the
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TaBLE I
AuyCGHNH-NHCH; A,
Bases: Salts
B.p. Nitrogen, % Nitrogen, % Anion, % M.p.,°
Anny Ay °C. Mm. n¥p Caled.  Found/ Formula Caled. Foundbd Caled, Found °C.
Me; N Me:N 65 0.2 1.4540 32.15 31.94  CsHaN, 10.72 10.53° 129
55.44 55.147 144
C,HN° CyHsN° 121 .05 1.4951 24.75 24.88  CiHasNy 9.75 9.35 127
49.75  49.567 154
C:H,N¢ CsHyoN? 127 .05 1.4980 22.02 21.88 CyHuN, 47.23  47.137 158
CH;NO* CHgNO* 143 .02 1.5000 21.69 21.18 CHaN,0, 9.24 9.95 102
(Me,CH),N  (Me,CH)N 123 .02 1.466 19.56 19,17 CieHisN,
Et,N Et,N 93 .03 1.4609 24.32 24.72 CrHj;N; 9.06 9.25° 94
Me, N Et,N 78 .06 1,462 13.84 13.81 CyoHyuN, 7.63 7.49 63.24° 63.40 94
5.76 5.87 52.207 52.87 151
Me,N C H;sN°® 99 .8 1.4870 13.98 14.12  CiHyuN, 7.66 7.85 120
5.79 5.92 52.42  52.50¢ 161
Me,N CiHsNO* 105 025 1.487 12.95 12.99 CioHuN,O 7.45 7.17 61.67 61.89° 95
Me,N CsHpoN¢ 09 .25 1.4843 13.07 12.90 CpHxiN, 562 5.43 50.94 0.37" 146
Et,N C,HN° 100 .02 1.4824 12.27 12.08 CisHxN, 5.47 5.37 49.55 49.227 147
Me,N CeH NY? 116 .06 1.4910 12.21 11.99 CpyH»N; 7.28 7.3¢ 178
MesN DMP* 90 .03 1.4805 12.27 12.21 CpHxN,
e Corrected. ° Unstable base. ¢ Pyrrolidino. ¢ Piperidino. ¢ Morpholino. / Nen-aqueous titration of non-hydrazine
nitrogen. ¢ 4-Methylipiperazino. * 2,5-Dimethylpyrrolidino, ¢ Trimaleate salt. ¢ Dimethiodide.

parent compounds (9 and 10) (Tables III and IV).
Structures bearing a heterocyclic amino group
were generally more potent and longer acting (viz.,
2,4and 7). Further alkylation of one of the hydra-
zine nitrogens (3) did not alter the activity greatly.
The effect of unsaturation in the chain (hydra-
zones 11 and 12) on the duration of the hypotensive
effect was equivocal. Bis-quaternary ammonium
salt formation was essential to hypotensive activity
as shown by the inactivity of tertiary amine salts
13 and 14. However, the two compounds produced
a potent diuretic effect in dogs upon oral administra-
tion. In hyperaldosteronized dogs compound 14
effected a large increase in sodium and water out-
put.’* In the tetrahydroisoquinoline (THIQ) se-
ries, activity was dependent upon the position of
the hydrazine moiety. The N-amino-THIQ com-
pounds (15-17) elicited only a fleeting hypotensive
effect, whereas the N-B-(substituted hydrazino)-
alkyl-THIQ derivatives (20 and 22) produced
an intense and prolonged blood pressure lowering
activity, especially upon introduodenal administra-
tion (Table V).

Of the substituted tropyl hydrazines, compounds
26 and 27 displayed potent hypotensive properties
(Table V).

In conclusion, we may state that the replace-
ment of a ‘CHy” or ‘C;Hy group by a hydrazine
radical in some standard hypotensives has yielded
compounds of inferior, comparable or superior
hypotensive potency and duration of action when
tested in the normotensive,anesthetized dog. While
some of the hypotensive effect is attributable to
ganglionic blockade, additional contributive mech-
anisms may be involved as suggested by the potent
diuretic and natriuretic properties of compounds
13 and 14.
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Experimental

N,N'-Bis-(2-diethylaminoethylidenyl)-hydrazine (1).—To
1,600 g. of 389, aqueous hydrochloric acid was added 283.5
g. (1.5 moles) of diethylaminoacetal while cooling with ice-
water. After 2 hours the excess of hvdrochloric acid was
removed by distillation % vacuo using a 60° water-bath and
the residue was taken up in 1 liter of water. The excess of
free hydrochloric acid was titrated with dilute alkali and to
the crude diethylaminoacetaldehyde hydrochloride was
added dropwise 44.1 g. (0.75 mole) of 859, hydrazine hy-
drate. After standing at room temperature for 24 hours, the
solution was saturated with potassiuin carbonate and the
azine extracted repeatedly with ether. The ethereal ex-
tracts were dried over potassium carbonate, filtered and the
ether removed by distillation. The product was collected
by fractional distillation; b.p. 109-110° (0.05 mm.), yield
127.9 g. (80%), n®p 1.4738. Amnal. Caled. for CpoHpeNy:
N, 24.78. Found: N, 24.22.

N,N’-Bis-(2-diethylaminoethylidenyl )-hydrazine Dimeth-
iodide (II).—To a solution of 11.3 g. (0.05 mole) of N,N'-
bis-(2-diethylamino-ethylidenyl)-hvdrazine in 50 cc. of ace-
tone was added a solution of 14.2 g. (0.10 mole) of methyl
iodide in 5Q cc. of acetone. After standing for 24 hours at
room temperature, the solid was removed by filtration and
recrystallized from boiling ethanol; yield 22.3 g. (87%)
m.p. 185° dec. Amnal. Caled. for CieHgpl:Na: I, 49.74,
Found: I, 49.51.

N,N’-Bis-(2-dimethylaminoethyl )-hydrazine (III).—A
solution of 34.0 g. (0.2 mole) of N,N’-bis-(2-dimethylamino-
ethylidenyl)-hydrazinein 100 cc. of dry ether wasadded drop-
wise to a solution of 19 g. (0.5 mole) of lithium aluminum
ethylhydride in 600 cc. of dry ether at such a rate as to keep the
ether solution at reflux. After the addition was completed,
the solution was refluxed for an additional 6 hours, after
which was added dropwise a 409, aqueous potassium hy-
droxide solution. The ethereal solution was decanted, dried
over potassium carbonate and subjected to distillation;
vield 28.8 g. (83%,), b.p. 65° (0.2 mm.), 2D 1.4540. Anal.
Caled. for CsHaoNy: C, 55.12; H, 12.72; N, 32.15. Found:
C, 55.51; H, 12.39; N, 31.94.

N,N’-Bis-(2-dimethylaminoethyl)-hydrazine Trimaleate
(IV).—A solution of 8.5 g. (0.05 mole) of N,N’-bis-(2-di-
methylamino-ethvl)-hvdrazine in 25 cc. of ethanol was added
to a solution of 17.4 g. (0.15 mole) of maleic acid in 100 cc.
of ethanol. After standing for 24 hours at room tempera-
ture, the hvgroscopic solid was removed by filtration and
recrvstallized once from ethanol; vield 18.1 g. (70%), m.p.
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B.p Bases Nitrogen, %, Nitrogen, % Salts Anion, %
°C, Mum, 72D Caled. Found Formula Caled. Found Caled. Found
116 008 1.5394 21.97 21.33 CuHpN; 13.24 13.46°

99 .03 1.5352 19.17 18.89 CyiNalN; 50.44 50.647
131 .1 1.5350 16.89 17.29 CuHyN; 7.90 807 47.78 46.647
160 .2 1.5551 17.13 16.76  CisHasN; 7.90 7.89 47.96 47.037

8.80 8.7%
163 .04 1.5492 16.08 15.96  C13HaaN:O 46.55 46 227
8.52 8.52°
160 05 1.5460 16.20 16.33  CigHysN3 774 7.73  46.72 46.017
=
m—NEI(‘,I{4Ax1l
105 0.025 1.5363 19.17 18.41° C;HuN; 50.44 49.57
24 .26 23.827
130 .06 1.5263 16.98 16.98  CisHxN; 7.91 7.93 47.78 47.49
182 .07 1.5495 17.13 17.06 C;HxN; 7.94 7.95 47.96 46.697
13.20 13.10 22.28 22.51°
139 .03 1.5489 16.08 16.01 CpHxN,0 7.71 7.25
8.52 8.52°
N
NHC;H,Am
113.5 0.025 1.5531 19.17 18.69 CuiNaN; 50.44 49.98"
24.26 24.27
135 05 1.5419 16.98 16.62 Cy;sHyuNy 7.91 8.53 47.77 46.637
47.96 47.58
CH, CH—CH,
| H;;Cf‘\Y CIDHNHNH(CHg),,Am
CH; CH—CH,

87 0.04 1.539 27.42 27.79 CsHuN; 18.42 18.38 31.08 30.83¢
105 .04 1.510 23.68 2385 CiyHyuN, 10.98 10.82 49.74 49.42/
132 04 1.5099 22.03 20.80 CiHzN; 10.40 10.42 47.16 46.437
139 .04 1.5229 23.31° 20.27  CuHxiNy 10.44 10.34 47.33 47.25/
145 .03 1.5247 20.86 20.48 CyHyuNO 10.14 10.06 45.96 45.447
174 .08  1.5227 23.70 23.63  CyisHyiNs

b Unstable base.

¢ Base decomposes on standing.

TasLE III

Am1C2H4NR—NHC2H4Am2-2CH31
Blood p. lowexiing, %

4 4.Methylpiperazino.

¢ Dimaleate.

Vol. 82

M.p.,°¢
C.

154
211
192
195
148
191
133
216.5

191
201
190
200
207
190
133

161
168
142
138

245
224
207
210
208

/ Dimethiodide.

1.v, dose .d.% dose Duration, min.
No. Amy Ams R 1.0 mg./kg. 10 mg./kg. I.v. .
1 (CH;):N (CH;)N H —28 25
2 Piperidino Piperidino H -31 120
3 (CH;).N (CHs):N CH, -30 20
4 Pyrrolidino Pyrrolidino H -—49 -—28 120 300
5 (CH;),N Pyrrolidino H -—26 -12 105 120
6 (CHs)N (CoHs)oN H - 32 - 6 120 90
7 (CHa)N Piperidino H -39 300
8 (CoH;):N Pyrrolidino H -31 150
9 Hexamethonium —34 -15 13 60
10 Pentolinium - 20 75
¢ Intraduodenal,
128°. Amnal. Caled. for CyHuNiOp: C, 45.97; H, 6.56; N-Methyl-N,N’-bis-(2-dimethylaminoethyl)-hydrazine
N, 10.72. Found: C, 46.66; H, 6.50; N, 10.53. (VI).—To a solution of 43.5 g. (0.25 mole) of N,N’-bis-(2-

N,N’-Bis-(2-dimethylaminoethyl)-hydrazine Dimethiodide
(V).—A solution of 28.4 g. (0.2 mole) of methyl iodide in
300 cc. of acetone was added to a solution of 17.4 g. (0.1
mole) of N,N’-bis-(2-dimethylaminoethyl)-hydrazine in
400 cc. of acetone. The solution was refrigerated, the solid
removed by filtration and recrystallized from ethanol;
vield 41.2 g. (90%), m.p. 143~144°.

dimethylamino-ethyl)-hydrazine in 300 cc. of toluene was
added 10.5 g. (0.27 mole) of sodamide. The mixture was
refluxed for 4 hours, after which time the evolution of am-
monia had ceased. Within a period of 1.25 hours there was
added 37.8 g. (0.3 mole) of dimethyl sulfate and the mixture
was stirred and refluxed for another 8 hours. After cooling
there was added 100 cc. of water and the toluene layer
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TABLE IV
Rlood p. Dura-
lowering, I.v. dose, tionm,
No. Structure » mg./kg. min,
11 [(CH3):NCH,CH=N—),* —33 2.0 5
12 {(Csz)zNCHzCH:N_ lza —28 1 0 130
21  [(CH;):NCH.CONH—* 0 5.0
13 [(CH):NC.H,NH—]; 0 16.0
b
14 [r_\chH‘NH:l -10 19.0
L 2

% Dimethiodide. * Trimaleate,.

TABLE V
Blood p. lowering, %
I.v. I.d.
dose dose®
1.0 10.0 Duration, min.
No. Y-Am mg. kg, mg./kg. Lv, 1.d.

@N—Y—Am-? CH,l

15 NHCH,N(CH;), —38 10
16 NHC,H,N(C:H;). -7 0 10
17 NHC,H,NC,H; —30
19  CH,NHN(CH;), -37 30
20 C,H,NHNC;Hj, —23 —32 90 210
22 C,H,NH-NC,H; —26 —36 50 210
23  NHGCH,N(CH;)? —32 30
24 NHC,H,NC.H{ -17 60
25  CyHgN(CH,)® —44 —24 110 90
CHz—(‘?H CH,
‘ NCH; CHNH-Y-Am-2CH;lI
CH,—CH CH,
26 NHC,H,N(CHjs): -9 -31 105 150
27  NHCHNCH;0 —26 150
28  NHCH,N(C.H;): 0
29 NHC,H,NC,H; -6 —10 Brief 75
30 C,H,NHN(CHj,), 0 0
31 CoH N(CeH,)s? —15° 120

@ Intraduodenal. ® N-1,2,3,4-Tetrahydroquinolino. ¢ I.
N. 243; A. P, Gray, W. L. Archer, D. C. Schlieper, E. E.
Spinner and C. J. Cavallito, THIs JOURNAL, 77, 3536 (1955).
48, Archer, T. R. Lewis and M. J. Unser, ¢bid., 79, 4194
(1957). °I.v. dose, 0.18 mg./kg.

separated. The toluene was removed by distillation and the
residue was fractionated; yield 9.1 g. (199%,), b.p. 60° (0.5
mm.), %D 1.4707. Anal. Calcd. for CyHyNy: N, 29.80.
Found: N, 29.86.
N-Methyl-N,N’-bis-(2-dimethylaminoethyl)-hydrazine
Dimethiodide (VII).—A solution of 3.76 g. (0.02 mole) of
N-methyl-N,N’-bis-(2-dimethylaminoethyl)-hydrazine in
25 cc. of acetone was added to a solution of 8.5 g. (0.06
mole) of methyl iodide in 150 cc. of acetone. The precipi-
tate weighed 8.1 g. (85%), m.p. 168-170°, and gave a nega-
tive reaction with bicarbonate solution. Anal. Caled. for
CuHgyl:Ng: I, 53.75. Found: I, 53.60.
2-(N-Formyl)-amino-1,2,3 4-tetrahydroisoquinoline (VIII).
—A mixture of 21.0 g. (0.14 mole) of N-amino-1,2,3,4-tet-
rahydro-isoquinoline!® and 210 g. of ethyl formate was re-
fluxed for 4 hours on a steam-bath. The excess ethyl for-
mate was removed by distillation leaving 27.2 g. of solid res-
idue which was recrystallized from 55 cc. of ethanol;
vield 13.8 g. (55.69,), m.p. 129°. Anal. Caled. for Cpp-
Hi;:N.O: N, 15.90. Found: N, 15.74.
2-(N-Methyl)-amino-1,2,3,4-tetrahydroisoquinoline (IX).—
A solution of 72.0 g. (0.41 mole) of N-formylamino-1,2,3,4-
tetrahydroisoquinoline in 800 cc. of tetrahydrofuran was
added dropwise to a stirred solution of 18.0 g. (0.47 mole) of
lithium aluminum hydride in 800 cc. of THF, The reaction

(13) J. H. Biel, A, E. Drukker, T. F. Mitchell, E. P. Sprengeler,
P. A. Nuhfer, A. C. Conway and A, Horita, THIS JOoURNAL, 81, 2805
(1859).
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mixture was refluxed for 4 hours, after which there was added
dropwise aqueous potassium hydroxide solution. The solu-
tion was decanted, dried over potassium carbonate, and dis-
tilled; yield 55.3 g. (83%), b.p. 74° (0.3 mm.), #%D 1.5577.
Anal. Caled. for CpHeNo: N, 17.28. Found: N, 17.20.

The dihydrochloride was prepared in ethanol by the addi-
tion of ethereal hydrochloric acid; m.p. 185.5-186.5°.
Anal. Caled. for CyHypCINg: Cl, 17.85; N, 13.80.
Found: Cl, 17.90; N, 14.10.

2-(N,N-Dimethyl )-amino-1,2,3,4-tetrahydroisoquinoline
(X).—A mixture of 16.2 g. (0.1 mole) of N-methylamino-
1,2,3,4-tetrahydroisoquinoline and 111 g. (1.5 mole) of ethyl
formate was refluxed for 7 hours. The excess ethyl for-
mate was removed by distillation leaving 19.2 g. of crude
formylated amine, m.p- 85°. This was dissolved in 200 cc.
of THF and added dropwise to a solution of 5.7 g. (0.15
mole) of lithium aluminum hydride in 300 cc. of THF.
After a reflux period of 4 hours, the reaction mixture was
cooled and potassium hydroxide solution added dropwise.
The solution was decanted, dried over potassium carbonate,
filtered and the solvent removed by distillation. On frac-
tionation there was collected 13.65 g. (77%,), b.p. 85° (0.5
mm.), 2D 1.5451. Anal. Caled. for C;yHigNs: N, 15.90.
Found: N, 16.02.

The hydrochloride was prepared in isopropyl alcohol with
ethereal hydrochloric acid; m.p. 183~184°, Awnal. Caled.
for CuHi;CIN,: N, 13.18. Found: N, 13.38.

1,2,3,4-Tetrahydroisoquinolinoacetal (XI).—A solution
of 100 g. (0.75 mole) of 1,2,3,4-tetrahydroisoquinoline and
49.3 g. (0.25 mole) of bromoacetal in 500 cc. of ethanol was
heated in an autoclave to 100° for 14 hours. The resulting
solution was acidified with ethereal hydrochloric acid and
taken to dryness; the residue was dissolved in 750 cc. of
water and the solution clarified by filtration. After extrac-
tion with ether the aqueous solution was made alkaline with
potassium hydroxide and the resulting oil extracted with
ether. The ethereal extracts were dried over potassium
carbonate, and the product collected by distillation; yield 53.3
g.(87%),b.p. 121° (0.05 mm.), n2°p 1.5093. Amnal. Calced.
for CisH)yINO:: N, 5.63. Found: N, 5.46.

N-[2-(1,2,3,4-Tetrahydroisoquinolino)-ethyl ]-aminomeor~
pholine (XII).—To an aqueous solution of crude N-1,2,3,4-
tetrahydroisoquinolino-acetaldehyde hydrochloride (0.16
mole) was added dropwise at room temperature a solution of
16.1 g. (0.157 mole) of N-aminomorpholine in 100 cc. of
water. After standing for 12 hours at room temperature
the solution was saturated with potassium hydroxide and
the resulting oil extracted repeatedly with ether. The com-
bined ethereal extracts were dried over potassium carbonate
and the ether was removed by distillation leaving 40.6 g. of
crude hydrazone; 40.0 g. of this hydrazone was dissolved in
250 cc. of ether and this solution was added dropwise to a
suspension of 5.3 g. (0.139 mole) of lithium aluminum
hydride in 500 cc. of ether. After the addition was com-
plete the solution was refluxed for another 5 hours after
which there was added 60 cc. of 409, aqueous potassium
hydroxide. The ethereal solution was decanted, dried over
potassium carbonate and the product collected by distilla-

tion; vyield 31.5 g. (79%), b.p. 163° (0.04 mm.), »n%D
1.5492. The methiodide salt was prepared in acetonitrile;
m.p. 191°.

N-(2-Diethylaminoethylidenyl }-amino-1,2,3,4-tetrahydro-
isoquinoline (XIII).—To an aqueous solution containing
0.17 mole of 2-diethylaminoacetaldehyde hydrochloride
(prepared as described for compound I) was added dropwise
at room temperature 25.3 g. (0.17 mole) of N-amino-1,2,3,4-
tetrahydroisoquinoline. After standing for 12 hours, the
solution was saturated with potassium hydroxide and the
resulting red oil extracted by means of ether. The com-
bined ethereal extracts were dried over potassium carbonate,
filtered and the ether was removed by distillation. On frac-
tionating the residue, there was obtained 35.9 g. (86%), b.p.
135° (0.06 mm.), n®p 1.5462. Amnal. Caled. for CisHasNj:
N, 17.11. Found: N, 17.25.

N-[(2-Diethylaminoethyl)-amino]-1,2,3,4-tetrahydroiso-
quinoline (XIV).—A solution of 35.0 g. (0.135 mole) of N-
(2-diethylamino-ethylidenyl)-amino- 1,2,3,4 - tetrahydroiso-
quinoline in 200 cc. of ether was added dropwise to a stirred
suspension of 4.0 g. (0.12 mole) of lithium aluminum hydride
in 200 cc. of ether. After the addition was completed the
solution was refluxed for 5 hours and the hydride complex
decomposed by the addition of 20 cc. of 409, aqueous potas-
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sium hydroxide. The ethereal solution was decanted, dried
over potassiuni carbonate, and the product collected by dis-
tilla%ion; yield 28.5 g. (86%), b.p. 130° (0.06 min.), n2°p
1.5263.

The N-[(2-dialkylaminoethyl)-amino]-1,2,3,4-tetrahydro-
quinolines were prepared by essentially the same method as
described for the corresponding isoquinolino derivatives.

Isoindolinoacetal (XV).—A solution of 32.5 g. (0.124
mole) of N-phthalimidoacetal’® in 1 liter of dry ether was
added dropwise with stirring to a slurry of 14.0 g. (0.37
mole) of lithium aluminum hydride in 500 cc. of ether,
After the addition was completed, the solution was refluxed
for 4 hours after which there was added 70 cc. of 409, aque-
ous potassium hydroxide. The ethereal solution was de-
canted, dried over potassium carbonate, filtered and the
product collected by distillation; yield 18.4 g. (649%), b.p.
105° (0.04 mm.), #¥p 1.5128. 4 #nal. Caled. for C:HayNOs:
N, 5.95. Fouund: N, 6.18.

N,N-Dimethyl - N’ -2 - (N - isoindolino) - ethylhydrazine
(XVI).—N,N-Dimethylhydrazine (0.080 mole) was treated
with N-isoindolinacetaldehyde (obtained from 0.074 mole of
the acetal) in the usual manner; yield of hydrazone 9.75 g.,
b.p. 115° (0.05 mm.). A solution of 9.15 g. (0.045 mole)
of this hydrazone in 50 cc. of ether was added dropwise to a
slurry of 1.54 g. (0.04 mole) of lithium aluminum hydride in
100 cc. of ether. The solution was refluxed for another 4
hours after which there was added 10 cc. of 409, aqueous
potassium hydroxide. The ethereal solution was decanted,
dried over potassium carbonate, filtered and the product
collected by distillation; vield 7.25g. (56%), b.p. 114° (0.05
mm.), 22D 1.5366. Anal. Caled. for CoHisNz: N, 20.46.
Found: N, 19.73.

N-Amino-4,7,8,9-tetrahydroisoindoline (XVII).—To a
mixture of 49.3 g. (0.4 mole) of tetrahvdroisoindoline!” and
50 cc. of water was added 102 g. of 309 sulfuric acid. The
solution was cooled to 5° at which temperature there was
added dropwise a solution of 68 g. of sodium nitrite in 120 cc.
of water, After stirring for another hour at room tempera-
ture, the supernatant oil was separated, dried and fraction-
ated; yield 47.6 g., b.p. 115° (0.7 mm.), »®¥D 1.5352. A
solution of 41.9 g. (0.275 mole) of this nitroso compound in
350 cc. of ether was added dropwise to a slurry of 15.6 g.
(0.41 mole) of lithium aluminum hydride in 400 cc. of ether.
After the solution was refluxed for another 5 hours there was
added 200 cc. of 409, aqueous potassium hydroxide. The
ethereal layer was decanted, dried over potassium carbonate
and the product collected by distillation; yield 30.0 g.
(63%), b.p. 65° (1.0 mm.), »®p 1.5173. Anal. Caled. for
CsHisN2: N, 20.28. Found: N, 20.16.

N-[(2-Dimethylaminoethylidenyl)-amino J-4,7,8,9-tetra-
hydroisoindoline (XVIII).—To a solution of 0.2 mole of 2-
dirnethylaminoacetaldehyde hydrochloride, obtained by
acid hydrolysis of dimethylaminoacetal, there was added
28.6 g. (0.21 mole) of N-amino-4,7,8,9-tetrahvdroisoindo-
line. After standing at room temperature for 12 hours the
solution was saturated with potassium hydroxide and ex-
tracted with ether. The ethereal solution was dried over
potassium carbonate and the product collected by distilla-
tion; yield 35.7 g. (83%), b.p. 112° (0.7 mm.), #¥p 1.5228,
Anal. Caled. for CipHaN;: N, 20.28. Found: N, 20.25.

N-[(2-Dimethylaminoethyl) ]-amino-4,7,8,9-tetrahydroiso-
indoline (XIX).—A solution of 33.2 g. (0.16 mole) of the
above hydrazone in 200 cc. of ether was added dropwise to a

(16) R. J. Cotlins, B. Ellis, 8. B. Hansen, H. 8. Mackeunzie, R. J.
Moualim, V. Petrow, O. Stephenson and B. Sturgeon, J. Pharm. and
Pharmacol., 4, 693 (1952).

(17y 1. M. Rice and C. H. Grogan, J. Org. Chem., 20, 1687 (1955).
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slurry of 5.5 g. (0.144 mole) of lithiuni aluminuin hydride iu
300 cc. of dry ether. After a 5-hour reflux period there wus
added 30 cc. of 409 aqueous potassiuin hydroxide and the
ethereal solution decanted, clarified by filtration and dis-
tilled; vield 26.8 g. (809%), b.p. 100° (0.7 mm.), »**p 1.5031.
Anal. Caled. for CioHyu N3 N, 20.07. Found: N, 19.38.

Dimethobromide.—A solution of 4.2 g. (0.02 niole) of
the base in 25 cc. of acetonitrile was niixed with a solution of
4.8 g. (0.05 mole) of methyl bromide in 50 cc. of acetonitrile.
After standing at roown teinperature there was collected 5.0 g.
(639%) of solid, m.p. 201-203°. Anal. Caled. for C Hay
N;Br;: Br, 40.04. Found: Br, 40.36.

Tropinone-3-hydrazone (XX).—A solution of 77.0 g.
(0.35 mole) of 3-tropinone hydrobromide in 330 cc. of
methanol was added dropwise duriug 1.5 hours to a refluxing
solution of 103 g. (1.7 moles) of 859, hydrazine hydrate in
400 cc. of methanol. After a 2-hour reflux period the meth-
anol was removed by distillation and the residue taken up in
300 cc. of water. After saturating the solution with potas-
sium hydroxide, the o0il was extracted with chloroform, dried
over potassium carbonate and fractionated. There were
collected 33.0 g. (629), b.p. 96° (0.03 nin1.), »n%p 1.543.
Anal. Caled. for CGgH)5N;: N, 27.42. Found: N, 27.09.

3-Tropylhydrazine (XXI).—A solution of 35.2 g. (0.23
mole) of tropinone-3-hydrazone in 150 cc. of THF was added
dropwise to a solution of 8.0 g. (0.21 niole) of lithium alu-
minum hydride in 250 cc. of THF., After a 4.5-hour reflux
period the hydride complex was decoinposed by addition of
aqueous potassium hydroxide. The solution was decanted,
dried over potassium carbonate and fractionated; yield 29.3
g.(829%),b.p. 87° (0.04 mm.), #¥p 1.539. Anal. Caled. for
CsHiN3: N, 27.42. Found: N, 27.79.
N-(2-Dimethylaminoethyl)-N’-3-tropylhydrazine (XXII).

Method I.—A solution of 23.0 g. (0.15 mole) of 3-tropylhy-
drazine in 125 cc. of water was added dropwise at room
temperature to an aqueous solution of 2-dimethylaminoacet-
aldehyde prepared by acid hydrolysis of 0.15 mwole of di-
methylaniinoacetal. After standing at roomn temperature
for 12 hours the solution was saturated with potassium hy-
droxide. The product was extracted with chloroform and
dried over potassium carbonate. The chloroform was re-
moved by distillation leaving 30.8 g. of crude hydrazone.
A solution of 29.2 g. of this hyvdrazone in 100 cc. of THF was
added dropwise to a solution of 4.8 g. (0.126 mole) of lithium
aluminum hydride in 200 cc. of THF. After a 4.5-hour
reflux period the hydride comnplex was decomposed by the
addition of aqueous potassium hydroxide. The solution
was decanted, dried over potassiuni carbonate, filtered and
fractionated; vield 14.4 g. (409}), b.p. 105° (0.04 mm.),
n20p 1.510.

The dimethiodide was prepared iu ethanol solution giving
a 939, vield of the salt with a m.p. of 224.°

Method II.—A solution of 22.7 g. (0.22 nole) of 2-di-
methylamino-ethyliydrazine in 60 cc. of water was added
dropwise at room ternperature to a solution of 31.0 g. (0.22
nole) of 3-tropinone in 200 cc. of water. After standing for
12 hours at room temperature the solution was saturated
with potassium hydroxide and extracted with ether. The
ethereal extracts were dried over potassium carbonate, fil-
tered and concentrated to 300 cc. The hydrazone in the
ether solution was subjected to reduction by adding it drop-
wise to a slurry of 8.1 g. (0.21 mole) of lithium aluminum
hydride in 300 cc. of ether. The product was worked up in
the usual manner; vield 20.0 g. (41%), b.p. 105° (0.03
mm.), »®p 1.5098. The dimethiodide gave no melting
point depression when mixed with the dimethiodide of the
base prepared according to method I.
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