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2-Amine-5,6-dihydroxyindan-2-carboxvlic Acid.
A Potential Hypotensive Agent

*
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In view of the current interest in e-methyvidopa (I,
R = H).' the synthesis of 2-amino-3.6-dihydroxyindan-
2-carboxyvlic neid (II). a eyveliec analog with the o-Me
group incorporated into the indan ring, was under-
taken. It was hoped that this compound might possess
asimilar pharmacological profile to a-methyldopa, and
be useful in treatment of hypertension.

Bromination of the diol? (V, R = OH), prepared by
LAH reduction of m-meconine (IV),” using PBry in
C¢Hg gave the dibromide {(V, R = Br) in excellent yield.
Cvelization of the dibromide with ethyl cyvanoacetate
using NaOEt nx eatalvst? gave the evano ester VI in
very low vield, so the proposed synthesis ¢ia Curtius
renrrangement® of its derived hydrazide was abandoned.
Ivstead the dibromide was converted into the dinitrile
(V. R = CN) using NaCN in DMSO,.® the optimum
temperature for this reaction being 90°. Subsequent
hydrolysis with ethanolic HCI gave the diester (V, R =
(O, which was evelized to the 38-keto ester (VII,
R = COEt). Acid hydrolysis gave the dimethoxy-
idavone (VIL R = H) in good vield.
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Sirncture 1T wax deleted by the editor.  Campounds were 1

remumbered.

Tlie spiro hydantoin (VIII) was obtained in good yield
by the method of Henze and Spear,” although subsc-
quent hydrolvsis with Ha30, gave very low yields of the
amino aeid (IT, R = Me). Hydrolysis with Ba(OH);
in refluxing H.O,* however, gave the desired product in
good yield. Demethylation of the amino acid, un-
successful under a wvariety of conditions, was accom-
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plishied using BBry in CH,Cly,® the amino aeid (11 R =
H) being isolated as its HBr salt.

Both the amino aeid (IT, R = H) and itx dimethyl
ether (II, R = Me) were inactive (e vivo when sereened
m  nephrectomized rats with hypertension  induced
etther by renal aecluston or DOCA-saline iujections,
The compoutids were inaetive in e 2itro sereens against
dopa deearboxylase nnd related enzyme system.  The
rigidity and symmetry incorporated into this molecule
compared with a-methyldopa may well be responsible
for its Iack of aetivity in the biological sereens,

Experimental Section!

5,6-Dimethoxyphthalide IV .- -3,4-Dintethaxyvbenzoie  aeid
4 g), (CH.0) (16 gy and HCL (40 ml) were heated together
at 60-70° for U-7 hr, H.O (30 ml) was added, and the mixtiure wix
nentralized with dil aq NHs with cooling.  The =olid materinl
was collected and ~u=pended in CHCl, and after separation of
msoluble material the =alntion wax dried and concenirated /»
vacio.  The product was recrystallized from EtOTL ta give 5.9 g
(61¢%) of fine needles, mp 153-156°, lit.mp 1541367,

1,2-Bis(hydroxymethyl)-4,5-dimethoxybenzene (V, R = OH:.
—-d,6-Dimethoxyplhithalide (10 g) was added in partions ta a
geutly heated, xtirred xuspension of LAH (3 g) in dey THF 200
ml).  The mixture wax boiled under reflux for 3 hr, and excess<
reagent decomposed by the addition af H.0 (6 mb in THE (20
ml).  The mixture wax filtered and the filtrate dried and can-
centrated ¢n raecuo to give 9.4 g (9477 vield? of analytienlly pre
produet, mp 109--110°, lit.2 mp 110°.

1,2-Bis(bromomethyl-4,5-dimethoxybenzene (¥, R = Br.-
PBry (12 mb) in dry CelTs (530 ml) was added drapwise aver 0.5 hr
ta a vigoronsly sthrred suspension of the diol (V, R = O} (1x
giin CoHg £200 ml}, the mixture heated at 50° far | hr, and =tirred
at roou temp for a further 16 hr. The pH of the mixture was
adjusted to 9 with aq Na.CO;, the organic layer wished with
H.O, dried, aud cancentraied in vacro, and the produet recrystal-
lized from cyclohexane to give 27 g 19260 yield) af analytically
pure nuterial, mp 107-109°.  _tnal. (CoH:Br:Oy), C, H, Br.

2-Carbethoxy-2-cyano-3,6-dimethoxyindan (VI).-—To a =alu-
tion af NaOt (fram 1.1 g of Na) iu dry CsHs (10 ml), saliztions
of ethyl eyaunacetate (3.5 gj in dry K0 (100 ml), and 7.8 g af
V (R = Br)iedry CsHe 30 ml) were rapidly added. The mix-
ture was kept at room temp overnight, refluxed far 2 hr, coaled,
and poured iuto H.0. The solution was extracted (INtw0) and
the organic layer washed with Hs(, dried, and concentrated
in tacno. The xolid was recrystallized from EtOH ta give 600
mg {9¢ vieldr af produet, mp 105-106°.  Anal. (C:HENO,
¢, H, N.

1,2-Bis(cyanomethyl j-4,5-dimethoxybenzene 1V, R = CN.-
A solution of 1,2-bis(bromomethyl)-4,5-dimethoxybenzene 60
g) in dry DNSO (200 ml) was added to a stirred slurry of dry
NaCN (22 g) in DMSO 1200 ml) at 90°, and the mixture kept
at this temperature for a further 3 hr. It was diluted with
Hs0 aud extracted with CHCl; and the extracts were washed,
dried, aud conceutrated in racwo, to give 33 g (754 vield; of
vellow product, mp 111-113°. Recrystallization fram E1OH
gave analytically pure material, mp 120-121°.1t

1,2-Bis(carbethoxymethyi)-4,5-dimethoxybenzene (V, R =
CO:EL).—-V(R = CN) (6.3 g) was refluxed in EtOH (100 ml;
<ald with HCI {or 2 hr concentrated in vacuo, taken up in 1NtOA«,
washed with H.O, dried, and concentrated i raeco ta give 7.2
g (809%) of analyvtically pure product as a viscaus g Anal.
(CreHaz04), C, .

1-Carbethoxy-5,6-dimethoxyindan-2-one iVll, R = CO;Kt),
The diester (V, R = CO.Et) in dry C.H: (100 ml) was added
dropwise to a ssirred solution of NaOEt (from 5 g of Na) in Cells
(200 ml) heated under reflix.  The mixture was stirred for a fur-
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ther 1.5 hr, poured into H.O, and extracted twice with Et.O.
The aq layer was acidified with aqg HCl and the precipitated
solid collected and dried. Recrystallization from H.O-EtOH
gave 21 g of the product (75%), mp 117-118°. Anal. (Cy-
H,05) C, H.

5,6-Dimethoxyindan-2-one (VII, R = H).—VII (R = CO:Et)
(10 g) was heated at 100° with 209, H.SO, (70 ml) for 2 hr. The
solution was extracted with EtOAc and the organic phase washed
with H:O, dried, and concentrated ¢n vacuo. The dark red resi-
due was filtered through a Florisil column in C¢Hs, when removal
of solvent and recrystallization from EtOH gave 6 g (83%)
of product, mp 137-139°.  Anal. (C;{H:03) C, H.

Spiro(5,6-dimethoxyindan)-2,5’-hydantoin  (VIII).—5,6-Di-
methoxyindan-2-one (7 g), NaCN (3.6 g), and (NH4),CO;s (16.7
g) were heated in 409% EtOH (300 ml) for 3 hr at 60°. The tem-
perature was maintained at 100° until unreacted (NHj),CO;
was removed, and allowed to cool when 4 g (429 yield) of the
hydantoin, mp 298° dec was obtained. Anal. (CisHuN:Oy)
C, H, N.

2-Amino-5,6-dimethoxyindan-2-carboxylic Acid (II, R =
Me).—A mixture of the hydantoin (VIII) (3.4 g) and Ba/OH),
(6 g) in H:O (50 ml) was refluxed for 24 hr, the hot solution fil-
tered, and the filtrate boiled with (NH,),CO; (2 g). The filtrate
was concentrated in vacuo until crystallization occurred, and
MeOH (100 ml) was added, when 2.5 g (829 yield) of the prod-
uet, mp 299-300° dec was obtained. Anal. (C.HisNO,)C, H, N.

2-Amino-5,6-dihydroxyindan-2-carboxylic Acid Hydrobromide
(I, R = H).—The amino acid (II, R = Me) (1 g) in CH,Cly
(30 ml) was treated at —70° with a solution of BBr; (0.5 g) iu
CH,Cly (10 mi) and cooled to —70°, The reaction mixture was
allowed to reach room temp overnight, H,O (1 ml) added, and
the dark brown solid filtered off. Treatment of the solid with
charcoal in hot EtOH gave on concentration ¢n vacuo, 0.7 g (575
yield) of the product, mp 250-254°. An analytical sample was
recrystallized from EtOH-Et,0, mp 260° dec. Anal. (CyHi-
BrNO;)C, H, N, Br.

Synthesis and Pharmacology of a Series of
Substituted 2-Aminomethylpyrroles!
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In a search for compounds which have an effect on
the CNS, it was found that certain substituted 2-amino-
methylpyrroles demonstrated a significant degree of
depressant activity coupled with a relatively high LDs,.
This note reports the compounds prepared in this area,
in addition to their biological activity.

Chemistry.—The preparation of the necessary start-
ing materials utilizing a Mannich reaction on pyrrole
has been reported.? These substituted aminomethyl-
pyrroles (la—d) were treated with compounds having
electrophilic groups (acid chlorides, acid anhyvdrides,
isocyanates, isothiocyanates, ete.) giving in all cases the
expected products (Table I).
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The LAH reduction of 20 resulted in the formation of
the known compound 2° confirming the assigned strue-
ture. The direction of ring opening of styrene oxide
when combined with la was established by a LAH re-
duction of 9, while the amide 7 using the same reducing
agent was converted into the tertiary amine 19.
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Pharmacology.—A number of compounds prepared
demonstrated a significant degree of CNS depressant
activity (see Table I) in dose range studies in mice.
The MLD (2000 mg/kg, po) and the minimal sympto-
matic dose (31 mg/kg, po) were determined for 20.
Phenobarbital when employed in dose range studies
was found to have a minimal symptomatic dose of 15
mg/kg po.

In addition, the compounds reported in this paper
were administered orally and screened for antihyper-
tensive getivity in renal hypertensive rats,* antiinflam-
matory activity in the carrageenin abscess test in rats?
and analgetic activity in the phenylquinone-induced
writhing test in mice.® There was no significant activ-
ity noted in these areas.

Experimental Section

All compounds had ir spectra in agreement with their assigned
structures and analyzed for C, H, and N within £0.4 per cent
of their theoretical values.

(3) W. Herz, K. Dittmer, and 8. J. Cristol, J. Amer. Chem, Soc., 69,
1698 (1947).

(4) A, Grollman, Proc, Soc. Exp. Biol. Med., 87,102 (1944).

(3) S. Goldstein and M. Schnall, 4rch. Int. Pharmacodyn., 144, 269
(1963).

(6) L. C. Hendershot and J. Forsalth, J. Pharmacol. Exp. Ther., 128,
237 (1959).



