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TasLE 1
Yield, Mp, °C Mp, °C
No. X [7A Mp, °C Formula® (hydrochloride) (picrate)
1 H 64 52-53 CisHi:N;0:8 212-214 227-228
2 4-CH, 70 135-136 CuHN0.8 202-204 183-185
3 6-CHs 68 116-117 C1H17N;30.8 244-246 199-200
4 4,7-(CHs)s 75 126-127 C1:H19N;0.8 186-188 238-240
B) 5-Cl 65 155-156 C1:H1CIN;0,8 226-228 254-256
6 6-Cl 58 44-45 CuH1CIN;O:8 144-145 191-192
7 6-Br 60 73-74 CisHuBrN;0,.8 172-174 217-219
8 5-0CH; 66 90-91 CiHiiNO58 152-154 211-212
9 6-OCH; 64 34-35 CuHiN;053 215-217 200-202
@ All compounds were analyzed for N, S and gave satisfactory analytical results (:0.49).
TasLE 11
Surface anesthesia Intradermal anesthesia—m————————
Drug Potency Potency Drug Potency Potency
concentra- % Duration, (cocaine (lidocaine  concentra- 7 Duration, (procaine (lidocaine
No. tion, % anesthesia min = 1) =1) tion, % anesthesia min =1 = 1)
1 0.2 100 26 0.5 1 0.2 100 70 2 1
2 0.4 100 40 0.25 0.5 0.2 95 68 2 1
3 0.2 100 52 0.5 1 0.2 98 80 2 1
4 0.2 95 29 0.5 1 0.4 95 90 1 0.5
3 0.2 90 70 0.5 1 0.4 100 60 1 0.5
6 0.2 100 28 0.5 1 0.2 100 68 2 1
7 0.4 100 38 0.23 0.5 0.2 96 65 2 1
8 0.2 95 28 0.5 1 0.4 98 75 1 0.5
9 0.2 100 39 0.5 1 0.1 90 85 4 2
Cocaine 0.1 96.66 21
Lidocaine 0.2 100 14.83 0.2 98.33 44.10
Procaine 0.4 100 35.53

cornea’ and (2) intradermal anesthesia (block anesthesia) in
the guinea pig® The activity was compared with the reference
drugs, wiz. cocaine-HCI, procaine-HCl, and lidocaine -HCI
(see Table II).
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(7y H. R. A. Chance and J. Lobstein, J. Pharmacol. Exp. Ther., 82,
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In part I! of this series the synthesis and biological
activity of some 5-spiro-substituted 2-amino-2-oxazolin-
4-ones were discussed. In the present publication we
wish to report the synthesis of some 5-spiro-substituted
2-amino-2-oxazolines and their effects on the central
nervous system.

The 5-spiro-substituted compounds 2a-m were syn-
thesized from cyclic ketones by a previously described

(1) M. R. Harnden and R. R. Rasmussen, J, Med. Chem., 12, 919 (1969).

procedure? involving reduction of the ketone cyanohy-
drins and reaction of the resultant 2-hvdroxyethyl-
amines (la-m) with CNBr.

The chemical reactions of 2-amino-1-oxa-3-azaspiro~
[4.5]dec-2-ene (2b), a representative member of the
series, were investigated (Scheme I). Asa consequence
of the absence of the benzylic moiety 2b did not undergo
the hydrogenolytic ring opening reported for 2-amino-
4-methyl-5-phenyl-2-oxazoline,? and was recovered un-
changed. Hydrolysis of 2b with H,O at 100° yielded
predominantly the hydroxyurea 4 and a small quantity
of the 2-oxazolidinone 3. Heating a solution of 2b
in 0.2 N HCI at 100° for the same period of time, how-
ever, rather surprisingly resulted in much less hy-
drolysis and the sole hydrolysis product was the hy-
droxyurea 4. Acetylation of 2b with Ac;O in pyridine
vielded the 3-acetyl-2-oxazolidinone 5. The 2-imino
derivative is probably formed first and undergoes facile
hvdrolysis during the isolation procedure. Methyla-
tion of 2b with 3 mol of Mel gave a mixture of the
3-methyl derivative 6 and the 2.3-dimethvl deriva-
tive 7. The positions of the Me substituents were
readily determined by comparison of the nmr spectra
obtained for 6 and 7 with the speectra obtained for
2-methylamino-1-oxa-3-azaspiro [4.5 ]dee-2-ene (10) and
2-dimethylamino-1-oxa-3-azaspiro[4+.5]dec-2-ene  (12).
The latter two compounds were synthesized by an
alternative unequivocal route involving conversion of
l-aminomethyleyelohexanol into the substituted hy-
droxyureas 8 and 11 with methyl isocvanate and di-
methylearbamoyl chloride, respectively. Reaction of
8 and 11 with SOClL and treatment of the intermediate
chloroureas, without isolation, with boiling H.O gave

(2) G. I. Poos, J. R. Carson, J. D. Rosenau, A. P. Roszkowski, N. M.
Kelley, and J. McGowin, 1bid., 6, 266 (1963).
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the desired methyl-substituted derivatives 10 and 12
and alko considerable amounts of a by-product which
was in each case identified as the corresponding cyelo-
hexenylurea (9 and 13).

Biological Data.—Effects on the CNS were investi-
gated by observation of albino Swiss—Webster mice for
gro== change= in behavior following administration of
test compounds. In Table I the CNS stimulant ac-
tivity and toxieity of the most active members of the
series (2¢. e. f. k, 10) are compared with similar data
obtained for d-amphetamine sulfate. It is of interest
that, of the 2-amino-2-oxazolines svnthesized (2a-m),
the mo=t active stimulants (2¢, e, f, k) all possess 5-
spiro substituents containing seven carbon atoms.

Tasre I
COMPARISON OF BrorociearL Dara

Min. dose causing

significant increase

in spontaneous motor Approx LI

activity, mg ke g Rgee e

Compound I.p Oral 1.P. Oral

2o 2 20 7.0 30

2e 3 20) 15 30

2 3 10 10 30

2k 20 Bl S 100

10 1 20) 15 )
J-Amphetamine xulfate 0.1 1 10 2()

“ Adminiztered as a 207 suspension in 0.3%, tragacanth.

Experimental Section’

2-Hydroxyethylamines (1a-m).-——A solution of the appropriate
evanohyvdrin®* in AcOH (400 ml) containing PtO, (2.0 g) in

i Melting points were determined with a Thomas-Hoover capillary
apparatus and are corrected. Ir and nmr spectra of all compounds listed
Liere and in Table II were consistent with the structures given. ZElemental
analyvses were performed by Mr. V. Rauschel and his associates in the
analvtical department of Abbott Lahoratories. Where analyses are in-
dicated only Ly symbols of the elements analytical results obtained for those
elements were within =0.4¢ of the theoretical values.
1 M. R. Harnden, .JJ. Clem. Soe. €, 960 (1969).
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stspension was hyvdrogenated @ 20 and 2.8 kg 'em? pressure.
H, uptake was complere i 1 hr. The catalyvst was removed by
filtration and the filtvate ~oneentrated under reduced pressure
to a viseous =yvrup.  Upon trinmation of the svrup with Et,0
200 mlb) white crystals of the 2-hydroxyethylamine acetate
deposited. The salt= were recrystallized from ~PrOH-Et,0).

l-Aminomethylevelopentanol  acetate (laj, mp 117-119°,
20.4¢7 vield, Anal. 1C;HLNO-AcOH) C, H, N; l-aminomethyl-
cvelohexanol acetate (1bi, mp 122-124°, 52.8¢0 vield, Anal.
(C:HiNO-AcOH) C, H, N: l-aminomethyleycloheptanol ace-
tate (le), mp 93-95°, 2647, vield, Anal. (C;HENO-AcOH)
C, H, N; I-aminomethyl-4-methylevclohexanol acetate (lej,
mp 109-111°, 41.37; vield, .tnal. C:HiNO-AcOH, C, H, N
l-aminomethyl-3-methylevelohexanol acetate (1f), mp 126-135°,
48.2¢, yield, Anal. «C,H:;NO-AcOH C, H, N; I-aminomethyl-
3,5-dimethylevelohexanol acetate 11g), mp 152-135°, 45.2¢,
vield, Anal. (C.HENO-AOH: ¢, H, N; l-aminomethyl-
3.3,5-trimethvlevelohexauol aveiute 11h), mp 148-150°, 24.2¢,
vield, Anal. (CiyHaNO-AcOH: ¢ H, N; l-aminomethyl-3,4,5~
trimethyleyvelohexanol acetate 111, mp 154~156°, 44.57 vield,
Anal. (CoHaNO - AcOH . ¢, H, N: l-aminomethyl-3,3,5,5-
tetramethyleyvelohexanol acetate 1), mp 143-144°, 70.0¢, yield,
Anal. (CyHuNO-AcOH» C, H, N 2-aminoethyl-2-norbornanol
acetate (1K), mp 92-119°%, 33.7¢, vield, Anal. (CsHi:NO-AcOH»
¢, H, N: 2-aminomethyl-2-decalol acetate (1), mp 124--144°
655 vield, Anal. (CHHuNO - AcOH) C, H, N.

In the case of I-auminomethyvleyelooctanol (1d) and 1-methyl-
4-aminomethyl-4-piperidol (Im: & crystalline acetate could not
be obtained. The free baze wa~ thervefore liberated with 507,
aqueous NaOH and the solurion concentrated at reduced pres-
sure. The residue wasdis<olved inn CHyCl, (2 1.} and the solution
dried (Na;COs and concentrated at reduced pressure.  Distilla-
tion of the oil that was obtained vielded the pure 2-hydroxyethyi-
amine; compound 1d, bp 102-104° (1.1 mm), 5.0 vield,
Anal. (C;H W NOY €, Hy N 1Im, bp 92-94° (2.0 mm), 52.3°,
vield, Anal. (C:H;N:0) C, H, N dihvdrochloride, mp 202-204°,
‘\naZ. (CT}‘IWNQ().)]{CI) (:‘, I'{, N, (‘1

The low yield of the eyclooetyl compound 1d was a consequence
of the predominance of reductive alkylation during the reduction
of the eyanohydrin, Distillation of the crude basic product also
vielded 1-cyclooctylaminomethylevelooetanol, bp  182-184°
(L1 mmy, 58,47 vield. Anal. 1CHENO) C, H, N

2-Amino-2-oxazolines (2a-m .-~ The 2-hvdroxyethylamine ace-
tate (0.1 mol) and anhydrons NaOAc (8.2 g, 0.1 mol) were diz-
solved in MeOI (130 mb and a ~olution of NaOMe (5.4 g, (.]
mol) in MeOH (100 ml) added. T the case of 1d and 1m the
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TasLe I
5-SPIRO-SUBSTITUTED 2-AMINO-2-0XAZOLONES

RO N
g

Com- Yield,
pound R Formula® Mp, °C A
2 D< CHEN:O  154-156  69.2
b <:>< CsHN:0  126-128 59.7
¢ O( CoHiN,O  132-134 68.0
d O< CHNoO  136-138 34.0
e CH_<___>< CoHiN:O  147-162 57.8
CH
f 2:>< CoH;gN20  107-108  30.8
CH
¢ ;D( CoHiN.O  147-149 43.8
CH
CH
h Z;X CquoNzO 154-156 47.6
CH. CH.
CH,
i CH-;:>< CuHaoNoO  178-180 60.0
CH
CH. CH
] Z/:X CiHpN,0 142-143 38.3
{H. CH
k <j>< CHLN.O  159-161 535.7
1 Oi:ﬁ CHoN:O  154-161 38.2
m CH—NC>< CsHuN;O  185-186 13.3

= All compounds analyzed correetly (C, H, N).

free base (0.1 mol) and NaOAc (16.4 g, 0.2 mol) were dissolved
in MeOH (250 ml). The solution was cooled to 0° and a solution
of BrtCXN (10.6 g, 0.1 mol) in MeOH (30 ml) added over a period
of 15 min, The solution was stirred at 0° for 1 hr. The solvent
was evaporated under reduced pressure and the residue dissolved
in the minimum volume of H;O necessary to obtain solution.
A concentrated solution of K,CO; was added and a white solid
precipitated. The solid was collected, dried, and recrystallized
from CsHe-n-CsHyy to give the pure product (2a-1). In the case
of the H.,0 soluble compound 2m the solution was extracted with
CHCI; (four portions of 150 ml) and the CHCl; solutions dried
(K2COy3) and concentrated under reduced pressure. On treatment
of the residue with EtOAc (25 ml) 2m was obtained as a white
solid.

Chemical Reactions of 2-Amino-1-0xa-3-azaspiro(4.5'dec-2-ene
(2b). A. Hydrogenation.—The conditions described by Poos,
et al.,? for hydrogenolysis of c¢is-2-amino-4-methyl-3-phenyl-
oxazoline were used. No reaction occurred.

B. Hydrolysis.—(a) A solution of 2b (5.0 g) in H.O (200 ml)
was maintained at 100° for 4 hr, cooled, and extracted with
CHCI; (five portions of 200 ml). The CHCY; solution was dried
(Mg=R0Oy) and concentrated under reduced pressure. An oil was
obtained which on trituration with n-C¢Hy, yielded a white solid.
Recryvstallization from EtOH-n-C¢H,s gave pure 1-oxa-3-aza-
spirold.5}decan-2-one (3), mp 908-100°, 1.49 wvield. Anal
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(CsHi3NQ,) C, H, N. The aqueous solutions were concentrated
under reduced pressure and a white solid was obtained. On
recrystallization from Me,CO this gave pure (2-hydroxy-2-
spirocyclohexyl)ethylurea (4), mp 137-138°, 71.79% yield.
Anal. <CsH15N202) C, H, N.

(b) A solution of 2b (3.0 g) in 0.2 N” HCI (200 ml) was main-
tained at 100° for 4 hr. The reaction mixture was cooled, diluted
with H,O (500 ml), and passed through a column packed with
Dowex 1-X4 resin. The effluent was concentrated under reduced
pressure to an oil (2.1 g). Tle of the oil on silica gel indicated
that it contained only 2b and the hvdroxyurea 4 (identified by
comparison with authentic sample obtained from basic hydroly-
sis). From the nmr spectrum of the nil it was determined that
it contained 71.49, 2b and 28.6¢7 4.

C. Acetylation.—A solution of 2b (5.0 g) and Ac:O (9.1 ml) in
C:H;N (74 ml) was allowed to remain at 20° for 72 hr, then acidi-
fied with 4 V HC], and extracted with Et,;O (three portions of
250 ml). The Et;0 solutions were dried (MgSO;) and concen-
trated under reduced pressure to a viscous oil, Upon trituration
with a small amount of H;O this vielded a white solid. The solid
was filtered, dried, and recrystallized from n-CsHu to give 3-
acetyl-1-oxa-3-azaspiro[4.5]decan-2-one i5), mp 64-65°, 79.7%
yield. Anal. (CxH1NOs) C, H, N. The acidic aqueous solution
was basified with 5 ¥ NaOH and reextracted with CH,.Cl,
(three portions of 250 ml). The extracts were dried (MgSO,) and
concentrated under reduced pressure to an oil which upon tritura-
tion with HyO yielded a further quantity (6.4%;) of 5.

D. Methylation.—To a solution of 2b (5.0 g, 0.032 mol) in
MeOH (100 ml) was added K.CO, 113.5 g) and Mel (6.3 ml,
0.096 mol). The mixture was heated under reflux for 5 hr. The
solution was concentrated under reduced pressure and the residue
extracted with n-CeHyq (250 ml). The solution was filtered,
dried, and concentrated under reduced pressure to a viscous oil
(6.0 g). The oil was dissolved in MeOH (23 ml) and fumaric acid
(3.4 g) added. Et.O was then added to the clear solution until
crystallization commenced. The crystals were filtered and re-
crystallized from MeOH-Et:Q two more times to give the pure
fumarate salt of 2-imino-3-methyl-1-oxa-3-azaspiro[4.5]decane
(6), mp 171—1720, 496(\} \'1e1d .'172(1[. (ngHmNzO'CgI’LOO
C, H, N. The fumarate (1.0 g) was dissolved in MeOH (20 ml)
and a solution of NaOMe (0.4 g) in MeOH (10 ml) added.
The mixture was stirred at 20° for 15 min and then filtered.
The filtrate was concentrated under reduced pressure to an oil.
The o1l was dissolved in n-CsHi, (50 ml) and the solution filtered
and concentrated under reduced pressure to give 6 as the free
base: nmr:3 3-NCHj, 6§ 2.89 (s): 4-CH,, 3.25 (s).

The original mother liquors from which 6 fumarate erystallized
were concentrated under reduced pressure. The oil obtained was
dissolved in MeOH and Et,0 added until crystallization com-
menced. The mixture was kept at 5° for 2 hr and filtered, and the
filtrate concentrated under reduced pressure. This process was
repeated twice and the oil obtained crystallized upon standing.
After recrystallization from MeOH (20 ml) by addition of Et,0
(200 ml) there was obtained the pure fumarate salt of 2-methyl-
imino-3-methyl-1-oxa-3-azaspiro{4.5)decane (7), mp 149-151°,
247% §1eld Anal. (ClongNQO'C4H4O4) C, H, N. The free
base 7 was liberated in the same manner as described above for
6: nmr:® 2-NCHj, §2.80 (s); 3-NCHjs, 2.92 (s); 4-CH,, 3.14 (s).

2-Methylamino-1-oxa-3-azaspiro{4.5]dec-2-ene (10).—A solu-
tion of MeNCO (8.55 g, 0.15 mol) in CH>Cl; (15 ml) was added
to a solution of 1-aminomethycvelohexanol (19.4 g, 0.15 mol) in
CH.CL (85 ml) at 0°. The mixture was stirred for 2 hr and the
resulting white precipitate obtained, was filtered and dried to give
pure 1-(2-hydroxy-2-spirocyclohexyljethyl-3-methylurea (8), mp
136-137°, 91.09 yield. Anal. (C.H;N.0:) C, H, N.

A solution of SOCI; (11.9 g, 0.1 mol} in CH,Cl; (40 ml) was
added to a vigorously stirred suspension of 8 (18.6 g, 0.1 mol) in
CH,Cl; (400 ml) at 0°. The clear solution obtained was heated
at reflux temperature for 30 min and then concentrated under
reduced pressure. The residue was triturated with boiling H,O
(250 ml) and the aqueous solution separated from an oil which
crystallized upon standing. Recrystallization from cyclohexane
afforded 1-(cyclohex-1-enyl)methyl-3-methylurea (9), mp 91-
93°, 33.99 vield. Anal. (C.HxN20) C, H, N. The aqueous
solution was basified with a saturated =olution of K,CO; and the
white precipitate that was obtained filtered, dried, and recrystal-
lized twice from n-CeHi4 to give pure 10, mp 97-99°, 40.7% vield;

(5) Determined by Mrs. R. Stanaszek for solutions in CDCls: using a
Varian Mcdel AB0 spectrcmeter and MesSi as an internal standard.
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nmrd 2-NCHy, 8 2,85 (5); 4-CH,, 3.50 ().
¢, H, N.
2-Dimethylamine-1-oxa-3-azaspiro[4.5]dec-2-ene (12).---1)i-
methylearbamoyl chloride (21.5 g, 0.2 mol) was added to «a
=olution of L-aminomethyvleyelohexanol (259 ¢, 0.2 mol) and
FGN (303 g, 0.3 mol) in dry PhMe (400 ml}at 0°. A precipitaie
formed immediately. The mixture was stirred at 20° for 2 hr
and filteved. The solid obtained wax extracted with hot <0
(3 portions of 500 ml). The 60 ~olutions were dried (MgRO,i
and concentrated to vield pure 1-02-hydroxy-2-=pirocyclohexyl-
ethvl-3,3-dimethylurea (113, mp 96-97°, 61.37, vield. .1nal,
(e HeN2O2) € H, N
T'he hydroxyurea 11 (20.0 g, (.1 mol) was treated with SOC],
and then with boiling H.O, as described above for the synthesix
of 10, but no HyO-insoluble fraction wax obtained.  The aqueous
~olution was basified with a satmated solution of IGCO; and ex-
tracted with CHuCly (three portions of 250 ml). The CH.CL
solution was dried and concentrated under reduced pressure 1o an
oil. - The oil wax dixtilled to vield 12 [bp 73-75° (0.85 mmy,
SO0.600 vield: nnw? 2-N(CHy, 6 291 (x): 4-ClHy, 350 is.
Al (CpHuNO ) €, Hy N and 1-(evelohex-1-enylimethyi-3.3-
dimethylurea (137 thp 130 -132° 1005 mml, 41,47, vield.
(CuEINOY C) BN

Anal. (CyHENLO

Anal
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In previous studies of heterocyehice compounds!*®
it was found that N-ulkylated 1,3,4,5-tetrahvdrothio-
pyrano[4,3-blindole had antireserpine activity equal
to imipramine with little antimorphine effect. Be-
cause this derivative was the sulfur isostere of the
3-carbon atom of 1,2,34-tetrahyvdrocarbazole, 1t was
of interest to prepare various 3-substituted derivatives
of 1,23 4-tetrahyvdrocarbazoles  and  examine  their
effect on the CNS.

The keyv intermediate, 3-carbethoxy-1,2,3,4-tetrn-
hydrocarbazole 3, Table I (I11, R’ = H; R = (.H;,
Scheme 1), was prepared by the Fischer indole syn-
thesis®  employving  d-carbethoxyvevelohexanone  and
phenvlhydrazine which wuax converted into appro-
priate derivatives through the sequence shown iu
Scheme [ The compounds prepared are listed 1n
Tables I, IT, and IIT together with pertinent data.  Al-
though most of the reactions procceded =moothly, i
1= to be noted that the best preparation of the dialkyl-
aminoalkyl esters was by reaction of the potassium
sult of 3 (R’ = Hor CH;y; R = ) with the appropriate
halide.

Representative compounds  were submitted to o
preliminary pharmacologic sereen for general stimula-
tion, depression. and autonomie activity.?  None of
the compounds exhibited significant wetivity. How-
ever, it 1= Interesting in view of the studies of Buu-Hoi

17 L. M. Rice, . Hertz, and M. I, Freed, J. Med, Chem,. T, 313 18647,

2y ML Freed. F. Hertz, and L. M. Rice, ibt/., T, 628 (19647,

3y . U. Rogers and B, BB, Corson, J. Adwmer. Chem. Soc., 68, 2410
NUENEN
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and coworkerst on the careinogenie activity of large,
multiple ring compounds that compound 16 exhibited o
erowth inhibition at o concenuration of 1 ug ml m
MAMNLry careinoma ts<ue.

Experimental Section®

All melting potnis VThomas Hoover capillarv-1yvpe appuraius’
are corvected.  Elemental microanalysex weve performed by
Sehwarzkopf  Microanalytieal Laboratory, Woodside, N. Y
Iy xpectra of all compounds corvesponded with ussigned strue-
tires. Where analyv=es wre indicated only by svmbols of the
clements analyiteal vesult= obtaimed for those elements were
within ==0.4%, of the theoretical values.

Materials.- Ketones were prepuared by the eatadviic hvdrogena-
tion of commercially available 4-substitnted phenols® followed by
chromie acid oxidation of the vesultant d==ubstiinted cvelo-
hexanols.”

3-Carbethoxy-1,2,3,4-tetrahydrocarbazole 3 I1l, R
C.H.: R" = Hi. Method A.- The previons procedure” was
emploved nsing PhNHNH, (108 g, 1.0 mol:. 4-carbethoxyeyelo-
hexanone (170 go 1O mol, and 360 g of glucial AcOH. The
produect, mp 94.5-96.0° [CgHe-petrolenm ether thp 375473,
121, amounted o 210 g 36,4, . Compounds 1-11 in Table |
were =vithesized tn this manver.  nals (CoH NGy O FL

Methed B. - [.2.34-"Tetrahydrocarbazole-3-carboxylic acid (10
g, 0.05 moly 1, TH R R = i wax di==olved 1 500 ml of
abrolnte SO and cooled to 10% and div HCT passed into the soln-
tion at a rapid rate for Hhee The solution was refluxed anaddi-
tonal 4 he and cooled to room temperature and anequal volume of
.0 added.  The precipitate was extineted with B0, wiehed
with 11O and =ativated NaFHCO; until newral and dried 1 Nae-
ROy Evaporation nnder veduved pressure vielded a brown
residiie which distilled [bp 1S3 1SK? 0000 mme . ST g, TLe .
The product <olidified on =tanding und was reervetadiized 10 give
3, identical with that sy nthexized by method A.

Method C.  Oxalyvl chloride (71 2, 0.56 mols wis added darng
I b 1o a stired <nspension of 10135 g, 0368 miolyin 1L of i
Colle while mabitaining & constant temperaimre of 1070 The
mixture was <tirred al room temperature overnight, filtered
through glas< wool, and diluted 1o exactly 2 1 with dev Culle
To a -1 aliguot of the aeid ebloride (e, 612 g0 0228 maol was
added 250 ml of ab=olute 1STOH and the =oliiion refluxed for ~ b
Evaporation of the <olvenis, /v racvo, and distillation vielded 3,
SN g, 853700 A mixtre melting point with 3 from method Aoy
13 showed no depre~sion.

3-Carbethoxy-9-methyl-1,2,3,4-tetrahydrocarbazole 12
(I, R = C.H.; R’ = CH;). Methed A. - Componnd 3 ¢12 g,
0.05 moly, dissolved i a mininwan amount of DMED was added
dropwize 1o a <tivred <uspension of Nall i3 g i w317, prepara-
tion. freed from miveral oil fin 10 mlof DME.  Atfter the reaction
subsided. Mel (7.1 g 0.05 molt was <lowly added mamtaining
constant temperature.  The minture was stirred w voom o=
perature overnight, after which 1t was warmed tor Tl ar 707
cooled, poured into ice, and worked up in the nsual manner,
The product, o golden vellow oil [bp 157 1657 1003 mmii
weighed .0 ¢ (70,67, 1. Compound 14 in Table 1w also pre-
pared by thizprocedurve.  tnal. (CpHNOCULN

Method B.  4-Curbethoxvevelohexanone o g 0.20 mobs i
175 ¢ of glacial AcOH was heared 1o reflux and 1-Me-1-PhNNTL
(244 g, 0.20 molt wus added over t hre The mixeare was refluved
an additional honr and 75 ml of glacial AcOTL previously =at-
mrated with dey HOL was <lowly added.  After 1 hy the solunion
developed a precipitate which did not redissolve on vetluxing for
12 hr. The ppt was removed by filtration of the cooled mixtave,
and the filtrate powred into 500 ml of H2O and extraeted with 55,0,
The produet, after the n=ual work-up, was distilled a~ in method
A ovield, 374 g, 7277 Compounds 13 and 14 in Table 1 were
alzo prepared by this procedure.

3-Carbethoxy-9-( 3-dimethylaminopropy! -1,2,3,4-tetrahydro-
carbazole (16) IV, R’’ TCH:),N(CH; )L~ To 3 g of Nall
(310, vV in 10 ml of DMEF was added 3012 g, 0.05 molt dissolved in

tr Ny Pl
142 (1ydb).
:5) Roman numerals refer to Seireme and arabic necnerads refer 1o copn-

Bua-Hor, Neo Hodn, and Neo WKLo Jo Qg Clem. 14,

ponnds in tie tables.
‘6) R. AL Finnegan and P. L. Bachanun, J. Org. Clen 30, 145 (19665,
ST T CUBrown and OU P Gara S A mer. Chiem, Sor 83, 2052 01961




