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L.=-Thyroxine-C.!"-—The method of Chahners, of afl.,* was fol-
lowed.  Fram 3,5-diioda-t-thyronine-C™ (26 1wg., 0.05 mmole),
3300 aqueans ethylmnine (0.26 k., and o 1.9 N solntion £0.11
wl) of iodine in concentrnted pavassinim iodide, there wis ob-
tained cernde  n-thyroxine-GN. Precipitation from o ixinre
ot D530¢ ethanal 71 b)) and 2N sadivn hydroxide 105 s
afforded pure white ervsialline n-thyroxine-C4 17 mg., 48,
hased o 3,5-dilado-L-thyranine-C, 2,640 Lased on phenol-Chos
[t melted at 2270287 dec. 13 gpecifie netivity 155 we g,

Characterization of [-Thyroxine~-('!!, A, Paper Chroma-
tography, —The 1~thyroxine-C" was camnpred with nonradione-
tive and I'-kabeled t-thyrmixine by descending teehmigne in three
dilferent solvent systems: t-umyl alcohnd sotnrated with 20V
sunutouimnt hydroxide, p-butytaleohol p-dioxime--2 N nunmoninm
livdroxide (4:1:5), and r-butyl aleabialaeetiv neid-warer ¢4 155
The K; valnes were 0.26, 048, and 0.85, respectively. A\ single
radioactive peak correspanding e nanradionctive r-thyraxine
wis observed in encli o

B. Biological Activity.-—The L-thyraxine-C»* exhibited hiologi-
cal wetivity equivalent to authentic t-thyroxine when tested by the
aihibition o propylthiourncil-indneed goiters in rais'® aud rhe
snppression af thyroidal iodine-131 nptake. s

Acknowledgment.—The authors wisl  to  express
appreciation for the valiable technical assistance of
Tveline Brnenger.

S152 The swpple was plared v hol stape povchennnl Lo 220° sl bentesd ot

the rate of 4°//min., 162 o, 233 dee. The nptieal rotation as sle-
teopined on o smvple of nomradionetve -(yroxine prepareil in the spaw

way {fromn nonrdicurtive phenol was [alp® — 5,69 4 2.2 10 1:2 wixtonne
of .V sedinn halroxnle sl pthyl wdeaboln.
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Bicycelic Imides and Isoindolines

CuarLes H. Grocax axn Lraxarn M. Rros
Georgetown Uiciversity Medical Cender, Washington, . €

Necerrrd Jly 1, 1063

I view of onr previons pxtensivi: work on isoindoles,
isoindolines, the corresponding intermediate imides,*?
and otlier azabicyclic systems,* it was desired to serven
representtative types and derivatives of these systems
in the primary rodent ttumor and tissur culture screens
of the Cancer Chemotherapy National Servicr Center.”
Accordingly, a cooperative arrangement was worked ont
whereby sufficient quantitiex of these compouruls
could be made available for the anticancer primary
serecns.

During thie cowrse of this work a number of new
derivatives of these ring systems were prepared in
addition to those previously reported. Since previous
work lhad shown a high physiological activity, ac-
companied by low toxicity,” in derivatives of the 4.7-
epoxyisoindoline ring systeni, most of the new deriva-
tives reported hercin were devived from this nneleus.
These derivatives, and somu: related imides and izo-

1)y Suppernal oo part by ale Canerr Chyysntlherapy Nutional Servive
Conter, umler vontract SA-15-pL-2417. wopl tie Gesebiekter Fund fur Mel-
iral Researcl, Ine.
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indohnes, ane histerd in Table 1 together with pertinens
physical data.

The imiles were prepared hy renction ol the ap-
propriate primary amines, with ar without sohvemn
depending ann the volatility and solubihlity of the amine,
with the desived  dicarboxyvhce aeid anhyvdreides, ok
lowed by evelization of the initially formed anie acid
to the carrespounding mnnde® The somdalive bases
were obtammed by reduction of the imides with lithinm
alumivum hyvdride in abzolute ether. o oall cases the
reduction procecded smoothly and wave zood vields
ol the desired products except when the N subistitnent
was hydrogesn. In thix case the vield was considirably
redured (fram SO to around 500, 5,

Representative compounds were submitted to mol
serecnied nnder the auspices ol the Cancer Chena-
thernpy National Service Center i the primary rodens
tumor  serecns  teonsisting of puwdne  sareama 180
adenoearetnama ©55, and  vmphotd teukemin 12100
A number of the compounds were alsa assaved fie
vrowth mhibitory aetivity avainst the KB cell Boe i
tissie cuttire,

tromdalmes and other azableyetie conpounds ve-
synthesized Tor screening e <hawn by the zeners!
formula

wherein the following .\ ring svstems were represented:
(1) benzene: (23 eyclohexane; 31 crs-Al-cvelohexene:
(+)  3.4.50.6-tetrachlorobenzene:  (5) S-methyl-¢is-Ad-
evelohrxene: (8) 3,t-epoxyeyclohexane: (7) 33,6-meth-
ano-At-eyclohexeue;  (8) H-methyl-3,6-epoxyeyclohex-
anres (9 evelobutane;  (10y 1.2,2-trimethvleyvelopen-
tane. 7 wax oxvgen (intermediate imides) or 271
lisoindolines  or other azablevelic bases). B owas
varied to melude hydrogen, alkyl gronps from 1 to 10
atoms, dialkylannnoalkyl, and heteroeyehe alkvl groups.
In the latter two side-chain types. I} was the composite
grouping - CH. , NRR7 wherein n was varied from 2
to ti; R7 alkyl groups containing from 1 to 6 atoms, or
the vronping NR’. consisted of the heteroeyeles mar-
pholine, piperidize, ov pyvrraliline.  Tnoall eases the
isoindolines and other azableyehe structures were sub-
mitted in the form of their actd additinu (usually hydro-
chlorides) salts, to ascertain i aetivity existed in the
hase itself, nud as quaternury =plt=, wsnally us the
methonium  todide.  Where  dindfkylaminoatkyl o
heteroevelie alkyvl =ide chains extsted, presenting o
busie nitrogen atam in the side ebam. the aeid addition
and gnaternary salts o the mides were also submitted.

A analysis of the sereening data for some 100 com-
pouruls of the type submitted <howed that uone had
slgnificant activity against leukemia 1-1210 (a 259
inerease in hfe span). The hydrogen imides of the
various dicarboxvlie anhydvides employrd were pre-
pared and submitted since tetrahydrophthalimide
showed a 2497 increase in life span. None of the other
imidex was as active ax tetrauhvdrophthatioide.  None
of the alkylmides, dialkylaminoalkyl, ar heternevelie
alkyl dmides  (their neid  addition and  qnaternary
<altsr passed nuy ol the stpges 1 the assay apains=



November, 1963

NOTES 803

TasLE I
7-Oxabicyclo[2.2.1]heptane-2,3-dicarboximides

R
—X
Rl
Analyses, %
Empirieal Carbon Hydrogen Nitrogen Oxygen
X R R’ M.p., °C formla Caled. Yonnd Caled. Tound Caled. Found Caled. Found
1. Hydrogen H H 185 CsH.NO; 57.48 57.60 5.43 H5.34 8.38 8.63 28,72 28,69
2. Hydrogen CH, H 160-161 C,HuNO; 59.66 59.65 6.12 5.96 7.73  7.75  26.49 26.38
3. Hydrogen CH,; H 171-17%° CHuNO; 59.66 59.46 6.12 6.12 T.78  T.57  206.49 206.72
4. Hydrogen CHyY CHyY  205-206 CreHisN Oy 61.52 61.61 6.71 6.66 7.18 6.99
5. Methyl H H 135 CHnuNO; 59.66 39.56 6.12  6.08 7.73  7.83 26.4Y 26.63
6. Methyl CH, He 54-56 CiHpiNO; 61.52 61.54 6.71 6.65 7.18 7.09
7. Methyl CH;, H 108 CrHiNO; 61.52 61.48 6.71 6.54 718 7.41
8. Methyl CH;, CH; 128.5 CnHi:NO; 63.14 63.02 7.23 T7.34 6.69 6.66
9. Ethyl H H 165-166 CiHiNOy 61.52 61.65 6.71 6.54 7.18  7.28  24.59 24.65
10. Ethyl CH, H 95-96 CyHi:NO; 63.14 63.25 7.23 7.39 6.60 6.78 22,04 23.13
11. Propyl H H 87 CnHi:NOs 63.14 63.05 7.23 7.09 6.60 6.76 22.04 22,00
12, Butyl® H H 80-81 Cr:Hi;NO; 64.55 64.44 7.68 7.78 6.27 6.44 21.50 21.62
13. Amyl® H H 66-67 CisH1eNO; 65.80 65.98 8.07 7.88 5.90 6.15 20.23 20.33
14. Hexyl® H H 30-31 CiuHaNO; 66.90 67.18 8.42 8.23 5.57  5.66  19.10 19.26
15. Heptyld H H 66-67 Ci:HsN Oy 67.89 67.73 8.74 8.57 5.28  5.30  18.10 18.09
16. Octyl® G H 33-34 CsHo; NOy 68.78 68.78 9.02 8.91 5.01 4,98 17.18 17.40
17. Nonyl! H H 41-42 Cr:HuNO; 60.59 69.65 9.28 9.15 4.77 4.83 16.36 16.48
18. Decyl? H H CiHaWNO;  70.32 7040  9.51 048  4.56 4.55 15.61 15.50
19. 2-Hydroxyethyl H H 159-160 CioH1;3N Oy 56.86 57.04 6.20 6.13 6.63 6.52
20. 3-Methoxy-
propylt H H 52-53 C1.H)sNO, 60.23 60.45 7.16  7.24 5.8 5.73
21. 3-Isopropoxy-
propyl* H H CHyNO, 62.90 63.01 7.92  7.80 5.24 5.37
22, Benzyl H H 114-115 Ci:HisNO; 70.05 70.02 5.88 6.00 5.44  5.29
23. 4-Methoxy-
phenyl H H 189-190 Ci:H1;;NOy 65.92 65.95 5.53 5.71 5.13  5.30
24, Homoveratryl H H 106-107 CisHaNO; 65.24 635.24 6.39 6.24 4.23 4.37
25. 2-Pyridyl H H 162-163 CisHRN-0O;  63.92 63.8% 4,95 5.00 11.47 11.36
26. 4-Carboxy-
phenyl H H 265-266 Ci:HisN O 62.71 62.38 4.56 4.73 4.88 4.351
Related Imides and Isoindolines
Z
N-—X
Z
Analyses, 9
Empirical Carbon Hydrogen Nitrogen
A X Z formula Caled. Found Caled. Found Caled. Found
3-Methyl-3,6-epoxycyclohexane-1,2-  Ethyl 2H CnH s NO* 72.88 72.93 10.56 10.85 7.73 8.027
Cyclohexane-1,2- Octadecyl O CosH s N O, 76.34 76.38 11.48 11.71 3.71 3.99
Cyclohexane-1,2- Octadecyl 2H CoHausN™ 82.44 82.60 13.55 13.65 4.01 4.20¢
3,4,5,6-tetrachlorophenyl-1,2- Methyl 0 C,H;CLNO,”  36.16 36.12 1.01 1.13 4.68 4.82°

¢ B.p. 115-125° (0.3 mm.).
(0.3 mm.).
Dimethyl, from Cantharidin.
210°. ¢ endo-cis configuration.
Cl, 16.28. Found: Cl, 16.19.
chloride, m.p. 184-185°. Anal.
for C25H501N: I, 25.82. Found:
Butiodide, ni. p. 199-202°.  Anal.
for CyHegIN: I, 20.54. Found:

® B.p. 130-140° (0.3 mm.).
/ B.p. 163-170° (0.3 mm.).
£ B.p. 86-87° (3.5-4 mm.).

Methiodide, m.p. 120-121°,
I, 26.09.

I, 20.47. " dnal.
S-180 and CA-755 except the methyl imide of ring
system 4. The dimethylhydrazine imides (Table II)
were inactive.

Compounds which passed one or more stages in the
sequential screening procedure against 8-180 or Ca-757
are listed in Table III, together with values for a few

¢ B.p. 137-145° (0.2 mm.).
7 B.p. 166-176° (0.3 mm.).
!B.p. 188-194° (0.2.3 mm).
All others, exo-cis configuration. * Hydrochloride, ni.p. 139-140°.
Anal.
Caled. for CoiHyCIN: Cl, 9.18. Found: Cl, 9.09.
Allyliodide, m.p. 172-173°.
CalCd. for ngI{5eINZ I, 23.78. Found: I, 23.87.

4 B.p. 153-160° (0.2 mm.).
" B.p. 130-143° (0.2 mm.).

¢ B.p. 155-165°
i B.p. 144-154° (0.2 mm.). 71,2
™ B.p. 164-166° (0.25 mm.). " M.p. 208-
Anal. Caled. for CnHyCINO:
I, 39.26. Found: I, 38.90. ¢ Hydro-
Methiodide, nip. 221-222°.  A4nal. Caled.
Caled. for Co;HsIN: I, 24.52. Found: I, 24.68.
Dodeciodide, m.p. 231-232°.  A4nal. Caled.

Caled. for CioHpINO:

Anal.

Caled.: Cl, 47.44. Found: Cl, 47.20.

“near misses’’ of closely related structural types, for
comparisott. In general the methyl butyl (or hexyl),
and decyl derivatives were tested and activity was dis-
covered in the longer alkyl chains, primarily the quater-
nary salts, except in the case of ring 7 in which little
difference between base and quaternary coufiguration
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Tasrr 11
Derivatives of N, N-Dimethylhydrzine

O
A N—N{—CHj).
0
—————— Analyses, 'y
i, 2. pirieal Carbon Iavilrnzen Nitripen
A M., o () formmnla i ulol. ons] Cahsl, Fonned Cahal. Tl
Cyclohiexane-1,2- -4 105-115(0.23) CiuHeNaO, G61.20 6145 N2 808 14,25 14.1n
Al-Cyclohexene-1,2- T6-77 105110 (0.2) CleHpa N0 G1.84 TAT TR0 1442 1451
d-Methyl-A'-¢yclohexene-1,2- o 105112 (0.23)  CpHpN0 G 44 65,00 T TUIS 14y 1566
3,6-lipoxyeyvelohexune-1,2- INH-156 CH NGOy Aol ATST 6.7 600 1noss 1s2n
s-Methyl-3,6-epoxy ey clohexune-1 2- ChH N0 5005 To19 0 Tt 124y 12osa
AG3,6-Methanoeyclohexene-1,2- ChH N0 [E T S S IS 0 SR PR
1,2,2-Trimethylevelopentine-1,5- 05-100 (0,231 CnLH G643 S0 905 1204 12031
3,4,5,6-Tetrnchlorophenyl-1,2- RERESIER CLHCLNLO 5601 LS4 1.9 Soab Nt
*nal, Caled.: CL 43.24, Found: Cl, 43,14,
was seen.  Accordingly, an octadecyl derivative was values within the amas of mterest (210 pg. ml at

made and a group of quaternary salts prepared from it.
Toxicity was increased, as expected, and activity de-
creased. All possible permutations of the dialkyl-
aminoalkyl and hetevocyclic alky! side chaius and ring
svstems were not stndied as this wonld involve thou-
sands of componnds.  However, representative members
studied revealed activity against S-180 and Ca-755
in the bis-quaternary salts of the lower dialkyl (methyl,
cthyDaminoalkyl (n=2,3) isomdolines. The basic
strietures (as hydrochlorides) apparently, on the basis of
limited data, undergo a reversal with the longer R’
gronps and 2 values >3, as the diethylaminohexyl
derivative of ring 2 is more active than its bis-quater-
nary ioin.  The morpholinopropyl derivatives were thre
most active of the side chains studied.

Tasne 11

ANTITUMOR ACTIVITIES

K1
ligsie
viltoyre,
Tomg (a-700 El,
Nystern R S-S0 07 ey re. il
1 THethyhnninbethyl-2Mel 0.57 .
1 Morpholinopropyl: 23 el 1333, 0 22
2 Morphulinupronyt - Alel 62
2 Murpbelinopropyl -2 3 el SADL 2y
2 Dimethylamsnopropyl 23 el 18:0. 38
2 Hethylaminopropyl- 2HC1 18
2 Diethylaminohexyl - 2H(C1 1038
2 1Methylaminubexyl 2 Mel 131
2 Diethylaviinn-2-pentyl-231el 2010108 -
) Decyl- Mel IRV S 2o
2 Octadecyl: Mel 02 .
g Piperidinoethyl- 211 S 6.8
3 Diethylainincethyl-23el S 058
4 Morpholinopropyl-21lel L3300 L
1 Methylimide 43,041 .56 P
5 Dimethylamineethyl-2H(C1 NN 2.6
7 Aarphulinopropyl -23Metl LA000.16G,

0. 0004
Decyl: Mel Lo
y Decyl- HC 3750048

-2

¢ 7/C lmiting values for the three stages of the sequentinl
anlysis for synthetics ure 0 53; 0.19; 0.07. Blanks in thesc
calnnnig represent negative data while those in the KB column
represent no sereening data availuble.

The tissue culture data permit no conclusions excrpt
that compounds within the basic structure studied
are capable of produciug growth inhibition at IiD;,

the time of submittal, since revised to = 6 wg. ml).
It would be most helpful to have tissue enlture sereening
data on compounds screenred in animal systems for
purposes of comparison and possible intercorrelation
of the data obtained by in rivo and in vitro terehniques.
If we are ever to learn what the screpuing data from
L2l
the varions screrning systems mean, this is one of the
necessary prehiminary steps.  Since negative screening
data ave published periodically,” no attempt has been
P Y,

made to inclnde any more of these data than was neces-
sary for structnre-activity dizenssion.

Pharmacological  screeniug  of  these  compounrds
(other than auticancer) showed that the hydrogen
imides possessed i varving degrees crntral nervous
stimulant and antibarbiturate activity. Again the
oxygen bridged rings provided the most active and least
toxic compounds.> None was superior to d-ethyl-4-
methylglutarimide (Bemegride)®# = Substitution of
hvdrogen by alkyl diminished or abolished this aetivity.

The amidoximinopropylepoxyisoindoline derivative,
becanse of its structural similarity to certain guaniiino-
alkyl heterocyeles known to possess liypotensive activ-
ity, " was serecned for hypotensive activity in the dog
prepared by the external carotid artery canunlation
technique! and by meastrements by femoral artery
punctire i the intact mnanesthetized animal.'® Its
hypotensive activity wasz mild and of short duration.

Vartous  dertvatives  of  wnsym-dimethylhydrazine
were prepared and arve histed in Table 1o These
componnds possessed mild local anesthietie, sedative,
and  tramilizing  properties.  All exeept the ving-
halogenated  derivatives were remarkably soluble,
Most are soluble in cold water as well as hydrocarbon
sobvents;  d.e., ligroin, hexane, and petroleum ether
(h.p. 30-60°), The LIxperimental section gives de-
tailed preparations of those compounds not hsted in
the tables or previously reported in the literature.

i) J. Leiter, A. R ourke, D, B. Fitaperald, 8. A. Schepartz, and 1
Wadinsky, Canver Res. 1 Supplenenty, 28, 221 (1D52).

18) L. 1. Sancili~ Ph D). Thesis, Department nf Pharmarohay, Grosme-
town Dniversity Miedlrol Sehost (101D,

iy 1a) WO R, Beniea and €, O, Wilsun, /.
89, 451 (1050); b1 ikid., 89, 454 $1930); (¢r J. L
panyi, A resthesia doolgrsia Cuvvent Jles., 838, 18 (10541,

10y 1. H. Page anl 1. P, Dastan, J. 2lm. Med. dssoe., 170, 1.

s113 W, Dameshek anl 1, Lymun, Jm. J. Physiol., 101, 140

112) W. E. O'Mallev, ©5 Winkler, L. M. Rice, and €', I,
JooAme Phavm. Ao Ne Bd. 46, 3461457,

Am. Phavm. lasar. S, Fd.,
Fazekas aml T, K-

RGN
)

sesehiekier,
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Experimental

All melting points are corrected. Elemental microanalyses
were performed at the microanalytical laboratory of the National
Institutes of Health, Bethesda, Md., or at Schwarzkopf Micro-
analytical Laboratory, Woodside 77, N. Y.

1-Methyl-7-oxabicyclo[2.2.1]heptane-2,3-dicarboximide.—
To 90.5 g. (0.5 mole) of 7-oxabicyclo[2.2.1lheptane-2,3-dicarbox-
vlic anhydride was added 150 ml. of a saturated aqueous solu-
tion of ammonia. After the vigorous reaction had subsided, the
mixture was stirred and heated until homogeneous. The
water was boiled off and the residue heated at 160-180° for 2 hr.
On cooling the mass solidified to give a quantitative yield of
product melting at 160-162°. On recrystallization from chloro-
form-ligroin, it melted at 161-162°.
4-Methyl-4,7-epoxyhexahydroisoindoline,—1-Methyl-7-oxa-
bicyclo[2.2.1]heptane-2,3-dicarboximide (60 g., 0.3 mole) was
placed in a Soxhlet apparatus and extracted overnight into a
stirred solution of 25 g. of lithium aluminum hydride in 1.5 L.
of absolute ether. The addition complex was decomposed by
slow dropwise addition of water, and the mixture was stirred 4
hr, The inorganic precipitate was filtered, pressed tightly on the
filter, and washed with two 100-ml. portions of ether, The
ethereul filtrate and washings were dried over anhydrous sodium
sulfate and filtered. The ether was stripped and the residue was
distilled to yield 26 g. (569;) of product, b.p. 123-125° (35 mm.),
n%p 1,4926.

Anal. Caled. for C;H;NO: C, 70.55; H, 9.87; N, 9.14.
Found: C,70.26; H,9.73; N,8.98,

The hydrochloride was formed by bubbling anhydrous hydro-
gen chloride gas through an ether solution of the base, m.p.
148.5-149.5°. On recrystallization from methanol-ether, it
melted at 150-151°.

Anal. Caled. for CgHcCINO: Cl, 18.69. Found: Cl, 18.81.

4-Methyl-4,7-epoxy-2-(2-cyanoethyl ) hexahydroisoindoline.—
4-Methyl-4,7-epoxyhexahydroigoindoline (19 g., 0.125 mole) was
refluxed with a large excess of acrylonitrile (0.5 mole) for 2 hr.
and the excess acrylonitrile was distilled. The residual oil was
distilled under reduced pressure to give 24.5 g., 939, of the com-
pound, b.p. 158-160° (6 mm.).

Anal. Caled. for CyHisN,O: C, 69.87; H, 8.79; N, 13.58.
Found: C, 68.92; H,&8.54; N, 13.31.

The methiodide was obtained as a tacky yellow material by
refluxing the base with a 109, excess of methyl iodide in ethyl
acetate and diluting with ether. Vacuum drying for several
days at room temperature gave a solid material, m.p. 136-157°,
which on recrystallization from methanol-ether and methylene
chloride—ether, melted at 165-166°.

Anal, Caled. for Ci3Ho INO: 1,36.45. Found: I,36.56,

4-Methyl-4,7-epoxy-2-(3-amidoximinopropyl ) hexahydroiso-~
indoline Dihydrochloride.—To a solution of 14 g. of hydroxyl-
amine hydrochloride in 300 ml. of absolute ethanol was added
41.2 g. (0.2 mole) of 4-methyl-4,7-epoxy-2-(2-cyanoethyl)hexa-
hydroisoindoline. When a homogeneous solution was obtained,
a solution of 4.6 g. (0.2 mole) of sodium in 150 ml. of absolute
ethanol was added with stirring. The mixture was refluxed
3 hr. and let stand overnight. The next dayv, the mixture wns
filtered and gaseous hydrogen chloride bubbled in until precipi-
tation was complete. After adding an equal volume of ether,
mixing, and allowing the precipitate to settle, the product was
filtered, washed with cold ethanol, and dried. Tt melted at 162—
164° and on recrystallization from alcohol-ether at 163-165°.

Anal. Caled. for Ci:HeClLNO.: C, 46.15; H, 7.37; Cl,
22.71. Found: C, 45.88; H,7.01; Cl, 23.32.

Hypotensives. VI.! Disubstituted Alkylene-
diamines and Related Compounds

JERRY E. RoBERTSON,? JouN H. BiEL, THOMAS F. MITCHELL, JR.,
Warrace K. Hova, anp HELEN A. LEISER

Chemical Research Division, Lakeside Laboratories, Inc.,
Milwaukee 1, Wisconsin

Received May 31, 1963

In an earlier report on studies of substituted
alkylenediamines as diuretic agents we described a
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fleetinng hypotensive action for some of the compounds.?
These findings led directly to a related aud orally effec-
tive adrenolytic ageut, N,N’-bis[a-(2-pyridyl)ethyl]-
ethylenediamine (I), The pharmacologic properties of

[ g
~ CH(CHa)NHCszNHCH (CH:;) N

N N
I

this material were the subject of a recent report by
Halliday, et al.* Since compound I offered some
promise, a structure—activity study was undertaken to
determine the requirements for optimal activity. A
few substituted alkylenediamines not closely related
to the compounds discussed here are reported by Schus-
teritz, ef al.,® and Short, et al.,® to possess adrenolytic
or antihypertensive properties.

Compound I and most of the analogs reported heve
were prepared by condensing 2 equiv. of a carbonyl
compound with an alkylenediamine to afford sym-
metrical Schiff bases. Catalytic reduction of the crude
Schiff bases usually proceeded in good yield to the
expected products, which were isolated by distillation.
A similar method was utilized by Lacoste’ to prepare
VI (Table I) and by Szabo® for the synthesis of related
alkylenediamines. All of the compounds listed in
Table I except IV, VII, VIII, and XIII, were prepared
in this manner and converted to the indicated salts.
Compountd IV was isolated and purified as a salt suice
the base was thermally uustable. Compound VII was
generated by addition of ethylenediamine to 2-vinyl-
pyridite under acid catalysis, Compound VIII re-
sulted from the catalytic reduction over platinum of
the commercially available azine’ in acetic acid followed
by isolation and purification as the diacetate. Cata-~
lytic reduction of I over rhodium-on-alumina in the
presetce of acid provided XIII.

Another group of allied materials is listed i1 Table 11,
Displacement reactions on 2-(a-bromoethyl)pyridine!®
with t-butylamine, piperidine, trimethylamie, ethyl-
enediamine, and 1-(o-methoxyphenyl)piperazine gave
XIV, XV, XVI, XVII, and XVIII, respectively. The
possibility of dehydrobromination of 2-(e-bromoethyt)-
pyridine to 2-vinylpyridine followed by aminte addition
to the corresponding 2-(8-aminoethyl)pyridine was
investigated. Piperidine was condensed with 2-vinyl-
pyridine to afford XIX which was not identical with
XV. Reductive aminations with 2-acetylpyridiite and
the appropriate amines were tried but found less satis-
factory as a preparative route to some of these materials
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