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TasLe I
Yield. Mp, °C Mp., °C
No. X A Mp, °C Formula® (hydrochloride) (picrate)
1 H 64 52-53 CisH:N;0.8 212-214 227-228
2 4-CH, 70 135-136 CiHi7N;0.8 202-204 183-185
3 6-CHj; 68 116-117 CuH,7N;0.8 244-246 199-200
4 4,7-(CHs)z 75 126-127 CisH1sN350.8 186-188 238-240
B} 5-Cl 65 155-156 Ci:H . CIN;0.8 226-228 254-256
6 6-Cl 38 44-45 CuHiCIN;O8 144-145 191-192
7 6-Br 60 73-74 Ci;H,BrN;0,8 172-174 217-219
8 5-OCH; 66 90-91 Ci:H,72N5058 152-154 211-212
9 6-OCH; 64 34-35 CuH7N;058 215-217 200-202
@ All compounds were analyzed for N, S and gave satisfactory analytical results (£0.49%).
TasLE 11
Surface anesthesia Intradermal anestliesig ~——————————
Drug Potency Potency Drug Potency Potency
concentra- % Duration, {cocaine (lidocaine  concentra- 7 Duration, (procaine (lidocaine
No. tion, % anesthesia min =1) =1) tion, 9, anesthesia mn =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
b} 0.2 90 70 0.5 1 0.4 100 60 1 0.5
6 0.2 100 28 0.6 1 0.2 100 68 2 1
7 0.4 100 38 0.25 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 55.53
cornea’ and 12) intradermal anesthesia (block anesthesia) in procedure? involving reduction of the ketone cvanohy-

the guinea pig® The activity was compared with the reference
drugs, wiz. cocaine-HCl, procaine-HC], and lidocaine  HC]
(see Table II).
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(8) M. A. Patel, J. Fxp. Biol., 6, 1, 64 (1968).

Synthesis of Compounds with Potential
Central Nervous System Stimulant Activity.
II. 5-Spiro-Substituted 2-Amino-2-oxazolines

M. R. HarspEN axD R, R. RASMUSSEN

Organic Chemistry Department, Research Division,
Abbott Laboratories, North Chicago, Illinois 60064

Received November 1, 1969

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 deseribed

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

drins and reaction of the resultant 2-hydroxyethyl-
amines (1a-m) with CNBr.

The chemical reactions of 2-amino-1-oxa-3-azaspiro-~
[4.5]dec-2-ene (2b), a representative nmember of the
series, were investigated (Scheme I).  As a consequence
of the absence of the benzylic moiety 2b did not undergo
the hydrogenolytic ring opening reported for 2-amino-
4-methvi-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 Ae.O in pyridine
vielded the 3-acetyl-2-oxazolidinone 5. The 2-imino
derivative is probably formed first and undergoes facile
hydrolysis during the isolation procedure. Methyla-
tion of 2Zb with 3 mol of Mel gave a mixture of the
3-methyvl derivative 6 and the 2.3-dimethyl 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 spectra obtained for
2-methylamino-1-oxa-3-azaspiro [4.5 ]dec-2-ene (10) and
2-dimethylamino-1-oxa-3-azaspiro[+.5]dec-2-ene  (12).
The latter two compounds were syuthesized by an
alternative uneguivoeal route involving conversion of
l-aminomethylevelohexanol into the substituted hy-
droxyureas 8 and 11 with methyl isocvanate and di-
methyvlearbamoyl chloride, respectivelv. Reaction of
8 and 11 with SOCl; 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. McGovwin, 7hid., 6, 266 (1963).
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the desired methyl-=ubstituted derivatives 10 and 12
and alto considerable amounts nf a by-produet which
was 1 edch case identified ax the corresponding evelo-
hexenyvlurea (9 and 13).

Biological Data.—Effects on the CNS were investi-
gated by observation of albino Swiss—Webster mice for
gro== change= in behavivr following administration of
test compounds.  In Table I the CNS stimulant ac-
tivity aud toxieity of the most active members of the
scries (2¢. e, f, K, 10) are compared with similar data
nhtamed for d-amphetamine sulfate. It is of interest
that., of the 2-aminn-2-oxazolines svinthesized (2a-m).
the moxt active stimulants (2¢, e f. k) all possess 5-
gpiro substituents eontaining seven carbon atimes,

Taver 1
Coseanisay ofF Brorogiean Dara

Min. doge causinge

sigmifican inereasc

D spantaneons motor Approx LD

activity, mg ke ey Kg—

Uompmund 1.r Dral 1.P. Oral

20 2 20 7o A

2o a 20 1o 30

2f 3 1 10 ]

2k ) a0 30 LN

1 1 RiY) 1A A
d-Amphetamite sulfare 0.1 1 10 2()

“ Adminizrered n= u 2¢ suspension in 0.3¢ trngacanth.

Experimental Section®

2-Hydroxyethylamines (1a-m).-—A salution of the apprapriate
cvanohvdrin™* in AcOH (400 ml) containing PtO. (2.0 g) in

1% Melting poine: were deterniined with a Thomas-Hoover capillary
aplraratos and are corrected. 1r and nnir spectra of all compounds listed
liere and in Tahle I[I were consistent with the structures given. FElemental
analyses were performed Ly Mr. V. Rauscbel and bis associates in the
analyvrieal department of Ahbott Laboratories. Where analyses are in-
dicateld anly Ly symbols of the elements analytical resolts abtrained for those
elements were within =047 of the cheoretical valoes.

t10 M. R, Harmlen, /. Chem. Soe. C, 960 119647,

r
O._XNH
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10.R'=H:R:=CH
12 R'=R'=CH

9.R-=H:R-=CH
BR =R-=CH

sispension was hvdrogenates] o 20° and 2.8 kg 'em? pressure.
Hy nptake wus complete in | hr. The eatalvst was remaved hy
filtration and the filivate ~onventraed tmder reduced pressive
to o viscous =syrup. Upon tviviion of the syrup with 1560
1200 ml) svhite crystals of the 2-hyvdroxyethylamine acetate
deposited. The saliz were recrystullized from -PrOH-Ei,0.

l-Aminomethyleveloperaanol  acetare (la), mp 117-119°
2947 vield, Anal. («CHLNO-AcOH) C) H, N; l-aminomethyl-
cyvelohexanol acenmie +1bi, mp 122-124°, 52.8¢7 vield, Anal.
(C:Hi:NO-ACOH) ¢, H, N: l-amiwmeihvlevelohepranol ace-
tare (le), mp 93-95°, 264, vield, Anal. (C;HiNO-AcOH ;
C. H, N; l-aminomethyvl-d-methylevelohexanol acetate iley,
mp 109-111°, 4150 vield, .lnal. CHENO-ACOH; C, H, N;
L-ammoniethyl-3-inethyleyelehexiaol acetute 11£), mp 126--135°,
48,2, vield, Anal, +C.H:NO-AcOH1 C, H, N; l-aminomethyl-
3,5-dimethyleyelohexanol acetsre 11gi, mp [32-1533°%, 4300,
vield, Anal. (C.NO-AcOH: €, H, N; l-aminomethyl-
323, -irimerhyvlevelahexauol seetiae (1hy, mp 148-170°, 24.2¢
vield, Anal, (CpHANO-ACOH ¢, 1, N: l-aminomethy1-3,4.5-
trimethyleyclohexunol acerare 11, mp 154-136°, 44.57 vield,
Anal. 1CoHaNO-AcOH: ¢, 1, N:  l-aminomethyl-3,5,3,7-
tetramethylevelohexanol aeetare 13, mp 143-144°, 70.0C, yield,
Analo (CHHuNO-AcOH: C, H) N 2-aminoethyvi-2-norboruanol
acerate (1K), mp 92-110°, 35.7¢ vield, Anal. (C5Hi:NO - AcOH
¢, H, N: 2-aminumethyl-2-decalol wcetute 111, mp 124--144°
G840 vield, Anal 1CyHLNO - A H) C, H, N

In rhe case of t-ominomerhyvlevelooctanal (1d ) ard I-meiliyl-
4-aninomethyl-4-piperidol (Im: u crvsialline ncetare could ot
he abrained. The free Lase wa~ therefore liherated with ¢,
aqueans NaOH and the solition coneenmrated al reduced pres-
sure. The rezidiie was dissalved in CH.Cl (2 1) and the sohution
dried (Na:COy nnd concentruied ni rediced pressire.  Distilla-
tion of the oil thar was abrained vieldel the pure 2-hydroxyerhyl-
amine; compaund 1d, bp N2-104° (1.1 mm), 3.0 yvield,
Anal. 1CHWNO; ¢, H, N: Im, bp 92-94° (2.0 mm), 32.3°,
vield, Anal. (C:H«N:0) C, H, N: dihvdrochloride, mp 2022047,
Anal. (C:HeN»O-2HCD C, H, N, CL

The low yield of 1he eyvcloaety] componnd 1d was a consequience
of the predaminance of reduetive alkyvlaition during the reduetion
of the cyvanohydrin,  Distillation of rhe crude basic pradnet also
vielded l-cyclooerylamivomethylevelooetanol, bp  182-184°
(1.1 mm), 3847 vield. .lnal. 1C:HuNO) C, H, N

2-Amino-2-oxazolines (2a-m :.---The 2-hydroxyethylamine ace-
rate (0.1 mal) and anhydrons NaQAc (3.2 g, 0.1 mol) were dix-
solved in MeOH 130 mlc and « ~olurion of NaOMe (7.4 g, 0.1
malc in MeOH (19D ml < wdded.  In the ease of 1d and 1m the
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TasLe 11
5-SPIRO-SUBSTITUTED 2-AMINO-2-0XAZOLONES

R0 A
Y

Com- Yield,
pound R Formula® Mp, °C T
2 [ X CHGNO 154156 69.2
h <:>< CHWN.O  126-128  59.7
¢ O( CoHN:O  132-134 68.0
d 0 CoHisNoO  136-138 34.0
e CH_<___>< CoH\ N0 147-162 57.8
CH
f 2:>< CeH;gN,0  107-108 30.8
“H
g b( CioHiN.O  147-14Y 45.8
CH
CH
h Z;X CyHpNoO  154-156 47.6
CH, CH
CH,
i CH-;:>< CnHpN:0  178-180 60.0
CH
CH. CH
] Z/:X CHuN, O 142-143 38.3
CH. CH
k <j>< CHWN.O  159-161 35.7
l Oi:ﬁ CiHyN.0  154-161 38.2
m cH —NC>< CsH,:N;O  185-186  13.3

¢ All compounds analvzed correctly (C, H, N).

free base (0.1 mol) and NaOAc (16.4 g, 0.2 mol) were dissolved
in MeOH (250 m1). The solution was cooled to 0° and a solution
of BrCN (10.6 g, 0.1 mol) in MeOH (30 ml) added over a period
of 17 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-CeHy to give the pure product (2a-1). In the case
of the H.O soluble compound 2m the solution was extracted with
CHCl; (four portions of 150 ml) and the CHCl; solutions dried
(K.CO3) and concentrated under reduced pressure. On treatment
of the residiie with EtOAc (25 ml) 2m was obtained as a white
solid.

Chemical Reactions of 2-Amino-1-oxa-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-53-phenyl-
oxazaline were nsed. No reaction oceurred.

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
CHCY; (five portions of 200 ml). The CHCI; sohition was dried
(MgS0Oy) and concentrated wnder reduced pressure. An oil was
obtained which on trituration with n-C¢H, yielded a white solid.
Recrystallization from EtOH-n-CeHi, gave pure 1-oxa-3-aza-
spiro{4.7ldecan-2-one (3), mp 98-100°, 1.4% vield. Anal
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(CsH13NO,) C, H, N. The aqueous solutions were concentrated
under reduced pressure and a white solid was obtained. On
recrystallization from MeCO this gave pure (2-hydroxy-2-
spirocyclohexyl)ethylurea 14), mp 137-138°, 71.79% vield.
Anal. (CgH]eNzoz) C, H, 1\-

(b) A solution of 2b (3.0 g) in 0.2 " 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 hyvdroxyurea 4 (identified by
comparison with authentic sample obtained from basic hydroly-
sis). From the nmr spectrum of the oil it was determined that
it contained 71.49; 2b and 28.6¢7 4.

C. Acetylation.—A solution of 2b15.0 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 & HC], and extracted with Et.O (three portions of
250 ml). The Et;O solutions were dried (MgSO;) and concen-
trated under reduced pressure to a viscous oil.  Upon trituration
with a small amount of H,O this yvielded a white solid. The solid
was filtered, dried, and rvecrvstallized from n-Ce¢His to give 3-
acetyl-l-oxa-3-azaspiro[4.5]decan-2-one :5), mp 64-65°, 79.79,
vield. Anal. (CieHisNO;) 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 H»O yielded a further quantity 16.4%) 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-Ce¢Hyy (250 ml). The solution was filtered,
dried, and concentrated under reduced pressure to a viscous oil
(6.0 g). The oll was dissolved in MeOH 125 ml) and fumarie acid
(3.4 g) added. Et,O was then added to the clear solution until
crystallization commenced. The crvstals were filtered and re-
crystallized from MeOH-Et.Q two more tinmes to give the pure
fumarate salt of 2-imino-3-methyl-1-oxa-3-azaspiro[4.5]decane
(6), mp 171—1720, 496(\} \'leld Anal. lngH]eNzO'C4H404)
C, H, N. The fumarate (1.0 g) was dizsolved in MeOH (20 ml)
and a solution of NaOlMe 10.4 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 oil was dissolved in n-CgH,, (50 ml1 and the solution filtered
and concentrated under reduced pressure to give 6 as the free
base: nmr: 3-NCH;, 6 2.89 (s): 4-CH,, 3.25 (s).

The original mother liquors froni 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 3° 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[4.7]decane (7), mp 149-151°,
247% }leld Anal. (ClongNeO'Cl4H4O4’ C, H, N. The free
base 7 was liberated in the same mauner as described above for
6: nmr:® 2-NCHj;, 6 2.80 (3); 3-NCH;, 2.92 (s): 4-CH,, 3.14 (8).

2-Methylamino-1-oxa-3-azaspiroi4.5]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 l-aminomethyeyvelohexanol (19.4 g, 0.15 mol) in
CH.Cl, (85 ml) at 0°. The mixture wax 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 vield. Anal. (C.H,sN.0:) C, H, N.

A solution of SOCl; (11.9 g, 0.1 mol) in CH,Cl; (40 ml) was
added to a vigorously stirred suspensian of 8 (18.6 g, 0.1 mol) in
CH:Cl: (400 ml) at 0°. The clear ~olution 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
cryvstallized upon standing. Recivstallization from cyelohexane
afforded 1-(cyclohex-l-enyl)methvl-3-nmethylurea (9), mp 91-
93°, 33.9% vield. Anal. (C.H\¢N2:0) C, H, N. The aqueons
solution was basified with a saturated solution of K,COs and the
white precipitate that was obtained filtered, dried, and recrystal-
lized twice from n-CeH, to give pure 10, mp 97-99°, 40.79 vield;

(3) Determined by Mrs. R. Stanaszek for solutions in CDCl: using a
Varian Mcdel AB0 spectrcmeter and Mes3; as an internal standard.
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nrd 2-NCIy, 8 20880 ) 4-CHe, 300 1s5.
¢, H, N.
2-Dimethylamine-1-oxa-3-azaspiro[4.5]dec-2-ene (12).---Di-
methylearbamoyl chloride (21.5 g, 0.2 mal) wax added 10 2
=olntion of  L-aminomethylevelohexanal (22,9 g, 0.2 malc and
11N (3004 g, 02 mal) tu dey PhMe (4o ml) o 0°0 A precipinnie
formed immediately. The mixrure was stirred a1 20° for 2 Ly
aad filtered. The solid obrained wius exrracied with hot st
3 portions of 300 wly. The FnO <oluions were dried (MgSO),:
and cancentrared 10 yield pure 1-¢d-hydroxy-despirocyclohexyli-
cthyl-sd-dimethyvluren (111 mp 96-97°, 615 vield. . lnal.
(ChdTe NSO CL L, N
The hydroxyuren 11 200 g, 0.1 mal) was reated with =OCL
and (hen with hailing H.0, as dexcribed above for the svithesix
of 10, huit va HaO-inzaluble fraction was ohiained. The aqueans
solution wax hasified wirli o santinared =aliiion of KoCOjz and ex-
teacted with CH,CL Gthree portions af 230 mle The CH.CL,
solation was dried and conceniried nnder rednced pressire 10 an
oil. - The ol wax distilled 10 vield 12 [bp 75-73° L83 mmy,
S06C0 vield: nond 2-N(CHuge, 6 2,91 12 4-CHa, 5000 i
dud (CellisNeO ) ¢y HLNT and -reyelohex-t-enylimerhyl-14,5-
dimethylurea (135 thp B30 - 13220055 mans, 4149 vield.
(O LN O TN

Anal. 1CWH NGO

_llulr‘,

Acknowledgments.-—We thank Mrs. 1. M. Cole for
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3-Substituted 1.2,3,4-Tetrahydrocarbazoles
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[n previous studies of heterocvelic compounds!®
it was found that N-ullyvlated 1,3,4,5-tetrahydrnthio-
pyrano[4,3-bJindole had autireserpine activity equal
to imipramine with little antimorphive effect.  Be-
eausge this derivative was the =ulfur isostere of the
3-carbun atom of 1,23 4-tetrahvdiocarbazole, 1t was
of luterest to prepare various 3-substituted derivatives
of 1,23 4-tetrahvdrocarbizoles and  examine  their
effect on the CONS.

The Lkey intermediate,  3-carbethoxy-1,2,3,4-tetn-
hydrocarbazole 3, Table I (III, R = H; R = (.H;,
Scheme 1), was prepared by the Ifischer indole syn-
thesis®  emploving  4-cnvbethoxvevelohexanone  nd
plienvlhvdrazine which was converted into appro-
priatee derivatives through the sequence <hown in
Scheme I The eompowuds prepared ure listeld i
Tables I, IT, aml III together with pertinent data,  Al-
though most of the reactions proeveded =moothly, 1t
18 to be noted that the best preparation of the dialkyl-
aminoalkyl esters was by reaction of the potassium
salt of 3 (R = H or CH;; R = K) with the appropriate
halide.

Representative compounds were submitted to a
preliminary pharmacologie sereen for general stimula-
tion, depression, and autonomic activity.?  None of
the compounds exhibited significant activity.  How-
ever, it ixinteresting in view of the studievs of Buu-Hoi

o Lo ML Rice, 12 Nertz, and 3. Y. Vreed, J. Med, Che,, T, 313 (10645,

2y 31X Freed. F. Mertz, and 1. 3. Rice, 6044, 7, 628 {10643,

(3¢ 10 UL Razers and B, R, Corson, J. Amee, Chen. Soc., 89, 2uly
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and coworkers? an the carciingenie activity ol havge,
multiple ring compounds that vampound 16 exhibited o
erowth 1nhibitiom ot o concentration of 1 oug wml
NEINNECY Girhoni tissiie,

Experimental Section”

Al mehiing potnns L Thaasoover capillarv-iype apparasns
are carrected.  LElememanl microatalysex were perfarmed by
Schwarzkapl  Micromedytienl Laboratory, Woodside, N, Y
Ir speetra af all compounds cotrespanded with assigned stre-
nires. Where analyses are indicared only by symhols o 1he
clements mulyvteal resnli= olnained for those elements were
within =0.4¢, of the theorenenl values.

Materials,- INetotes were preparved hy the canaivtic hvdrogena-
tian of commercintly available 4-xuhstiinred pheools® followed by
clirvomie acid oxidinione of the resnliann d-<ubsiinred cvebe
hexanals.”

3-Carbethoxy-1.2.3 4-tetrahydrocarbazale 3: 111, R
CH:: RY = Hj Methed A.- The previons procednres was
employved nsing PONHNTL (108 g 1.0 mol . 4-cicherhoxyeyelo-
liexanone (170 g0 1.0 maly and 360 ¢ o gloal AcOlL The
produer, mpe 94.5-96.07 [Clg-pettolenin ether chp 50047
L1, mwonmted o 210 g o364 Compounds 1211 in Table |
were svuiliesized n this manver. lwals 1CSHEN GO0 L

Methed B. - 1.2.3,4-Ternhyvdrocarhazoless-carhoxylic neid 1y
w000 mol; o, HLOR = R’ = Twss dis<obved in 500 mb of
ab=olnte 51011 sond conled 1o 10% and div HCL passed o the sobe
Hon oo vapld vae Yor Ll The sobiiore wie rethixed an addi-
tional 4 hreovad cooled to ronm tempersanre aval acespad velnmme of
[0 added. The precipivae was extracted withe L), wiehed
with T and saoaed NallCO; il nemeal, and dieied o Ne-
S04 Evaporaiion noder vedueed  pressive vielded o brown
residie wlielr distilled {hpy ES3ISS® kb e 87 g Tl
The produc <oliditied on sranding wnd was teervsiniiized 1o wive
3, identical with thar <viadhesized hy merthad A

Methed C.  Uixalvl ehloride 171 g 0.36 nids wies added dirir
)l to a sthered aispensan of T OE3A g 05t el e ) L) sl
Calle while matstaining ¢ constarn tempertiere <8 0% The
mixinre wax <tirred al room renpersdare overtagln, filiered
throngh gliss wool, aml diloted 1o exaetly 2 L0 with deyv Ol
Toa -1 alignor of the aetd ehlovide tea, BED g0 0038 ol wies
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3-Carbethoxy-9-methyl-1.2.3.4-tetrahydrocarbazole 12:
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constint temperntnre. The wmixire wis stivred ¢ rom 1en-
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Method B.  4-Carbethoxyeyeloheximare 1054 g0 11220 el in
10 g of ghieinl AeDD wax hented 1o reflnx and )-Me-1-PhNNI1L,
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