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3-Alkyl-1,3-thiazane-2,4-diones and 3-alkyl-1,3-thiazane-2-thione-{-ones were prepuared as potentisl protec-
A p J¢

tive agents against ionizing radiation.

was supported by n.m.r. spectra.

These compounds were prepared by the ring closure of 3-alkylearbamoyl-
mercaptopropionic acids and g-alkylthiocarbamoylmercaptopropionic acids.

The assignment of the structures

The compounds were found to be inactive in radiation protection tests. Some

of the compounds were also tested for nematocidal activity but were found to be inactive.

3-(8-Aminoethyl)-1,3-thiazane-2,4-dione hydrochlo-
ride was reported to have antiradiation activity.?
We have also found that 1,3-thiazane-2,4-dione itself
possessed some activity. These observations made it
desirable to synthesize and test a series of 3-alkyl-1,3-
thiazane-2,4-diones and 3-alkyl-1,3-thiazane-2-thione-
4-ones as potential antiradiation compounds.

Substituted 1,3-thiazane-2,4-diones and 1,3-thiazane-
4-one derivatives have been patented as useful seda-
tives, hypnotics, intravenous anesthetics, or anticon-
vulsants by Gash and Wheeler.? Since certain thiazol-
idinediones are known for their sedative and antispas-
modie actions, Vladzimirskaya* prepared 3-aryl-1,3-
thiazane-2,4-diones as possible sedatives and anti-
spasmodics but did not report hiological results. Rhod-
anine, its derivatives, and thiazolidinedione derivatives
are very well known for their varied biological ac-
tivities.” THence the compounds prepared during the
present investigation might also be interesting in a
variety of biological tests.

Attempts to N-alkylate 1,3-thiazane-2,4-dione by
reacting 1,3-thiazane-2,4-dione, sodium or lithium hy-
dride, and alkyl halides using dimethylformamide or
toluenie as a solvent did not furnish the desired com-
pound. In all cases 1,3-thiazane-24-dione was re-
covered. Hence 1,3-thiazane-2,4-diones were prepared
according to the following scheme.

I
CHsOH | RNHCSNa

RNH; + COS + NaOH

RNHCOSNa + 0 0 WRNHCOSCH;CI;I;COOH

S
socl, j;(\[&
or AcO NR

0

RNHCOSCH:CH.COOH

Similarly 3-alkyl-1,3-thiazane-2-thione-4-ones were pre-
pared by using carbon disulfide instead of carbon oxy-
sulfide in the reaction with amines.
B-Alkylthiocarbamoylmercaptopropionic acids showed
the C-N stretch at 6.5 to 6.7 p in the infrared spectra

(1) Contribution No. 1165 from the Department of Chemistry, Indiana
University, Bloomington, Indiana. This investigation was supported by
the U. 8. Army Medical Research and Development Command, Department
of the Army, under contract No. DA-49-193-MD 2096.

(2) E. Campaigne and M. C. Wani, Abstracts, 139th National Meeting
of the American Chemical Society, St. Louis, Mo., March, 1961.

(3) V. W. Gash and K. W. Wheeler, U. 8. Patent 2,585,064 (Teb. 12,
19562); Chem. Absir., 46, 7593 (1952); TU. 8. Patent 2,697,500 (May 23,
1934), Chem. Abstr., 49, 4727 (1935).

(4) E. V., Vladzimirskaya, J. Gen. Chem. USSR, 82, 528 (1962).

(3) . C. Brown, Chem. Rev., 61, 463 (1961).

which is the characteristic absorption for dithiocarba-
mates.® The infrared spectra of g-alkylearbamoylmer-
captopropionic acids also showed this characteristic
absorption at 6.5 to 6.7 u.

B-(2-Diethylaminoethylthiocarbamoyl)mercaptopro-
pionic acid and g-(3-diethylaminopropylthiocarba-
moyl)mercaptopropionic acid were obtained as a di-
hydrate and a monohydrate, respectively. It wuas
expected that both these propionic acids should have
zwitterionic structures.  Surprisingly, 3-(2-diethyl-
aminoethylthiocarbamoyl)mercaptopropionic acid di-
hydrate showed unionized carboxy!l carbonyl absorption
at 583 u in the infrared spectrum, indicating a non-
zwitterionic  structure. As expected, 8-(3-diethyl-
aminopropylthiocarbamoyl)mercaptopropionic acid hy-
drate showed the absence of unionized carboxyl car-
bonyl absorption at 5.8-5.9 u and the presence of ionized
carboxyl carbonyl absorption at 6.36 u, indicating the
zwitterionic structure in this case. The assignment of
zwitterionic structure by infrared analysis is supported
by the work of Goodman, Ross, and Baker™ and Oliver,
Dann, and Gates, ™ who characterized zwitterions of
certain thiazolidine and thiazane derivatives. When
both acids were heated at 80° for 20 hr. at 0.5 mm., they
lost water of erystallization. Hence the hyvdrated
struetures of these acids were assigned on the basis of
analvtical results, loss of water on heating, and infrared
spectra.

3-Alkyl-f,3-thiazane-2-thione-f-ones have been gen-
erally prepared by the ring closure of g-alkvlthiocar-
bamoylmercaptopropionic acids with acetic anhydride
using a small amount of concentrated sulfuric acid.
However, when g-n-butylearbamoylmercaptopropionic
acid was treated with acetic anhydride to effect cycliza-
tion,  3-N-(n-butyli-N-acetvlearbamoylmercaptopro-
pionic acid was obtained. Therefore most of the g-
alkylearbamoyvimercaptopropionic acids were cyclized
to their corresponding thiazanediones by using thiony!
chloride.

The n.m.r. spectra of 3-n-propyl-1,3-thiazanc-2-
thione-t-one and 3-allyl-1,3-thiazane-2-thione-t-one
were in accord with the assigned structures, in par-
ticular showing a singlet resonance due to the four (ac-
cidently equivalent) ring protons at 6.87 . Charac-
teristic multiplets from the N-n-propyl and N-allyl
groups are present at approximately 8 r, but the N-
methylene resonance occurred at surprisingly low field
(about 5.0-5.7 7). This is apparently typical for N-

(67 L. J. Bellamy, “lnfrared Spectra of Complex Molecules,” 2nd kd
Methuen, London, 1960, p. 337.

(7Y (a) L. Goodman, L, O. Ross, and B. R. Baker, J. Org. Chem., 23, 10751

{1958y (b)Y G. L, Otiver. J. R. Dann, and J. W, Gates, J. Am. Chem. See.
80, 702 (1938).
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CH;

CgHa

n-CaH-;

n-C4Hg

n-CeH 3
OH(CH.):
CH,O(CH,),
CHQCHZCHJ
(C:H,),N(CH, ),/
(C.Hy).N(CHz)#
o-CH3005H4

a All the melting points are corrected.

n-C.H,, 83-84°.

Caled.: C, 48.19; H, 7.63.
Caled.: C, 39.97; H, 8.00. Found: C, 40.32; H, 7.27.

8.31.

CH;

CgHz,

n-CgH7

n-C4H gc
n-CeH 3
’ﬂ-C4H 9
H,CO(CHa,).
0-OCH,CeH,”
CH,=CHCH,

@ Colorless plates or needles from benzene.
Chein. Abstr., 47, 7536 (1953).

from benzene.

CH;

CzH:,

n -CaH7
n-C4H9
n-CeHys
CH,O(CH.),
CH;

Cqu

n-C3H7
n-C4Hg
n-CeHis
CH;0(CHa).

HOOC(CH;),O(CHa;),

O-CH3005H4
CH—CH—CH,

& All melting points corrected.
Caled.: C, 55.81; H, 7.91.

B-ALEYLTHIOCARBAMOYLMERCAPTOPROPIONIC Acips, RNHCSSCH,CH.COOH

%
M.p., °C.® yield
87.5-88.0 53
98.0-98.5 21
78.5-79.0 32
83.0-83. 34
75.0-76. 35
93.5-94. 10
113.0-113.5 81
69.7-70. 29
110.0-111.0 12
109.0-109.5 14
117.0-117.5 56

¢ Anal.

3-ALKYL-1,3-THIAZANES

TasLe 1

Formula
C.HyNO,S,
CeH, ;1 NO,S,
C:HmNOQSz
CsH s NO,S,
CioH1eNO,S,
CeH11NO;S;
C:HisNO;S,
C;HiNO.S,
C1oH2N048,
C11HasN,058,
CiHisNO:S,

¢ Anal.

——% sulfur

Caled. Found
b
€
b
5
d
30.62 30.56
28.30 28.69
e
21.33 20.98
21.62 22.06
23.61 23.34

Caled.: C, 40.97; H, 5.37.
Caled. hydrate (zwitterionic): C,44.6; H,8.11.

Found: C, 41.02; H, 5.59.

133

~——% nitrogen—

Caled.

6.70
6.28

9.30
9.45
5.17

B-ALKYLCARBAMOYLMERCAPTOPROPIONIC Acips RR,NCOSCH,CH,COOH"

Rt

o

CH;

axiieriiasfgplaciaslesfioslias

4 B.p.; n®p 1.475.

Tasre II

%
M.p., °C.? yield
87.5 55.2
100.5 27.1
117-117.5 27.2

106 77

106.3 51
128-130 (0.5 mm.)? 46.3
59.8 7.2
122 41.5
101 26.0

b All melting points corrected.
¢ Anal.

TasLe III

Caled.: C, 51.76; H, 5.00.

Formula
C:H,NO;S
CeHiiNOsS
CiHisNOSS
CeHisNO3S
CoH1sNOsS
C HiiNOSS
C/H;3NO.S
CHisNOSS
CHuNO;S

——% sulfur—

Caled. Found
19.63 19.56
18.10 18.30
16.75 16.59
15.60 15.42
13.73 13.85
12.95 12.74
15.45 15.09
12.54 12.44

¢

Found

[=2]

.93
.31

=]

.40
.29
.20

O ©

(w14

® J. L. Garraway, J. Chem. Soc., 4072 (1962), reports m.p.: CHjs, 85-86.5°; n-C;Hy, 75-76°;
¢ T. L. Gresham, J. E. Jansen, and F. W. Shaver, J. Am. Chem. Soc., 70, 1001 (1948), report m.p. 97-98°,
Found: C, 48.11; H, 7.54.

4 Anal.
I Anal.

Found; C, 4.50; H,

~—% nitrogen—

Calcd. Found
8.52 8.58
7.91 7.75
7.32 7.36
6.83 6.77
6.00 6.20
5.66 5.16
6.76 6.74

¢ J. B. Jansen, U. 8. Patent, 2,602,813 (July 8, 1952);

K Found: C, 51.98; H, 4.92.
¢ Equiv. wt. caled., 189.00; found, 189.00; Langlet, Of. Sv., 165 (1892) (Beilstein, IV, 391), reports m.p. 103°.

3-ALKYI-1,3-THIAZANE-2,4-DIONES AND 3-ALKYL-1,3-THIAZANE-2-THIONE-4-ONES

NNRNDRRNRROOODODOD M

S

b Anal.

M.p.,*
or b.p., °C.

(mm.)
44.0-44.5
118-120 (1)
110-111 (0.4)
120-121 (0.5)
135-137 (0.5)
120-125 (1.5)
82-83
66-67
127-128 (0.4)
142-143 (0.5)
170-172 (0.4)
56.3-57.0
100-101
109.5-110
145-147 (0.5)

ol

(@)
%
yield np
40
41 1.6368
63 1.5260°
40 1.5170°
43 1.5095°
34 1.4872
81
70
55 1.6272
63 1.6080
55 1.5852
50
11
71
64 1.6383"

¢ Anal.

Formula
C,H:NO,8
CeHoNOS
C:HuNO:S
CsH 3N O,S
CisH;sNOSS
C:HiNOsS
C:H;NOS;
CeHyNOS,
CsH1aNOS;
CuH;7NOS;
C:H;;NO,S;
CoH;5NOSS;
CiH, NO,S,
C:H,NOS,

Caled.: C, 45.28; H, 5.66. Found: C, 45.52; H, 5.52.
Found: C, 55.87; H, 8.03.

— sulfur——

Caled. Found
22.06 21.76
b

18.50 18.47

17.11  17.46
14.86  14.72
€
!
g
!

!
22.06  21.76

30.24 29.66
24.33 24.20
25.29 25.03
34.20 34.30

¢ Refractive index at 28°.
Caled.: C, 43.39; H, 5.82. Found: C, 43.83; H, 6.35.

7 Violet needles

~——% nitrogen——

Caled. Found
9.64 9.43
8.09 7.61
7.45 7.11
d
9.64 9.43
6.83 7.04
5.32 5.88
5.53 5.75
7.48 7.06
4 Anal.
7J. L.

Garraway, J. Chem. Soc., 4072 (1962), reports CH;, m.p. 82°; n-C;H;, b.p. 127-128° (0.4 mm.); n-C.H,, b.p. 142-143° (0.5 mm.).

9 T. L. Gresham, J. E. Jansen, and F. W. Shaver, J. Am. Chem. Soc., 70, 1001 (1948), report m.p. 66-67°.
Found: C, 45.05; H, 5.22.

yellow liquid.

t Anal.

Caled.: C, 44.91; H, 4.81.

* Refractive index at 20°;
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alkyl resonance when the nitrogen is flanked by car-
bonyl and thiocarbonyl groups, since 3-allylrhodanine
also showed the N-methylene resonance in this region.

The propionie acids prepared are listed in Tables 1
and IT along with their physical constants. Table TIT
describes the thiazane derivatives along with their
physical properties.®

Biological Activities. (A).—Tests for the ability of
some of these compounds to protect mice against X-
irradiation have been carried out at the Walter Reed
Army Tostitute of Research. None of the compounds
<howed activity in mice 1rradiated with 825 r. at the
drug level rauge indicated, The results are sum-
maried in Table TV,

TaprLe IV

ANTIRADIATION PROPERTIES OF PROPIONIC ACIDS AND
1,3-Ti1azaNE DERIVATIVES IN MICcE

Drug level, Aetivity

Cowpound meg. kg, at 825 r.

3-Methylthiocarbamoylmercaptopro- 350-370  None
pionie acid

3-n-Propylthiocarbamoyhuercaptopro- 150-350  None
pionic acid

3-n-Butylthiocarbamoylmercaptopro- 350-370  None
pionic acid

3-Methylearbamoylmercaptopropionic 150-350  None
acid

3-Ethylearbamoylmercaptopropionic 350-370  None
acid

3-n~-Butylearbamoylmereaptopropionic 350-750  None
acid

3-(2-Hydroxyethylthiocarbamoyl)- 350-370  None
mercaptopropionic acid

1,3-Thiazane-2-thione-4-one” 350-750 None

3-Methyl-1,3-thiazane-2-thione-4-one 350-376  None

3-Iithyl-1,3-thiazane-2-thione-4-one 150-350 None

3-n-Propyl-1,3-thiazane-2-thione-4-one 150-350  None

3-(3-Methoxyethyl)-1,3-thiazane-2- 350-370  None
thione-4-one

3-(5-Carboxy-3-oxapentyl)-1,3-thia- 150350 None

zane-2-thione-4-one

1,3-Thiazane-2,4-dione 350-750 Slight (at

525 r.)
3-n-Propyl-1,3-thiazane-2,4-dione 150-350 XNone
3-n-Butyl-1,3-thiazane-2,4-dione 350-750 None
3-n~Hexyl-1,3-thiazane-2,4-dione 150-350 None

"1 L. Gresham, J. 15, Jansen, and F. W. Shaver, J. Am. Chem.
Roe., 70, 1001 (1948).

(B).—3-n-Butylthiocarbamoylmercaptopropionic
acid, 3-methyl-1,3-thiazane-2-thione-4-one, and 3-n-
butyl-1,3-thiazane-2-thione-4-one were tested for nema-
tocidal activity, but were inactive in these tests.?

Experimental

General Procedure for the Preparation of g-Alkylthiocar-
bamoylmercaptopropionic Acids. (A) Sodium or Potassium
Alkyldithiocarbamates.—A solution of potassium or sodium
hydroxide (1 mole) and alkylamine (1 mole) in 250-300 ml. of
ethunol was cooled to 0-5°, and carbon disulfide (1 mole) was
added dropwise with stirring, care being taken that the tempera-
ture did not rise above 5°.  After the complete addition of carbon
disulfide, the mixture was stirred for 2-3 hr. and left overnight.

(8) After completion of this work, a paper by J. L. Garraway (J. Chem.
Soc., 4072 (1962)) appeared describing the synthesis of some compounds
reported here.

(9) Personal communication from Dr. Dean Katsaros, of the Morton
Chemical Co., Woodstock, I1l.
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Aleohol was removed under reduced pressure, the mixture cooled,
and the solid filtered and washed with ether 100150 nl™
These salts were then used for the reaction with g-propivlactone.

(B) Reaction of Alkyldithiocarbamate Salts with 3-Propio-
lactone.-—A salt of an alkyldithioecarbamic aeid 0.5 moled was
dissolved in 200250 ml. of water, cooled t0 07, and stirved through-
out the reaction.  To this mixture, g-propiolactone (0.5 mole
was added dropwisze, care being taken that the temperature was
always maintained below 3°0 After the complete addition of
B-propiclactone, the mixture was stirred for 0.5 hromore and then
neutralized with I8, hydrochlovie acid and again stirred for 2 b,
more,  The solid was filtered, washed with ice-cald water, and
dried. Tt was then recrvstallized from benzene.  In cuse the
propionic acid which remained was o low melting or semisolid
mass, it was extracted with ether, wushed with water, and the
ether extract was dried over anhyvdrous sodium sulfate. Solvent
was removed nnder reduced pressure and the residue solidified
after cooling. Tt was then reervstallized from benzene,  The
compounds all exhibited characteristic infrared peaks for NH |
CH, and carboxyl carbonyl absorption and o strong band ar 6.5
to 6.7 w characteristic of dithivearbamate.®  The products are
reported in Table 1 along with their physical constants.

3-Alkylcarbamoylmercaptopropionic Acids.— These acids were
prepared according to the procedure described under the prepara-
tion of g-alkylthiociebamoyimereaptopropionic weids, using car-
bon oxvsulfide ingtead of carhon disulfide,  In these preparations,
earbon oxysulfide gas was passed into the alkaline wleoholic
solutions of amines, and the reaction mixture used directly for the
reaction with S-propiokictone.  The rest of the procedure was
exactly the same. These propionie ueids showed the character-
istic infrared peaks for NH -, CH, carboxyl curbonyl, amide
carbonyl, and C-N stretohes.

General Procedure for the Preparation of 3-Alkyl-1,3-thiazane-
2-thione-4-ones.-—~A 1odified procedure of Gresham, o ol )V
was used.  g-Alkylthiocarbamoyimercaptopropionic acid (15 g0
was dissolved in 50-60 wml. of acetic anhvdride and two drops
of vconcentrated sulfuric acid wus added. The mixture was
stirred for 2 hr. at 55-70° by which time the solution became
vlear.  Solid impurities were filtered hot, and the cooled clear
solution was poured into ice-cold water, stirred, and let stand
overnight. If solid precipitated, it was filtered, washed with
20-25 ml. of water, dried, and recrystallized as vellow plates or
needles from benzene.  1f oil was formed, it was extracted with
ether; the ether extraet was washed with water und dried over
anhydrous sodium sulfate.  Iither was removed in racwo and the
vellow oil distilled under reduced pressure.  The products are
listed in Table ITI.  They all show o characteristic amide -
bonyl peak at 5.85 to 5.90 u.

3-N-n-Butyl-N-acetylcarbamoylmercaptopropionic Acid.—3-1-
Butylearbamovlmereaptopropionie acid (25.6 g} was dissolved
in 115 ml of acetic anhvdride and two drops of concentrated
sulfuric acid was added.  The mixture was stirred and heated 1
70° for 2 hr. when the solution bheeume clear.  Fxeess acetic
anhydride was removed under reduced pressure and the residue
was poured into Tce-cold water, stirred, and let stand overnight.
The oil which separated was extracted with ether and the ether
extract dried over anhydrous sodium sulfate. Fither was re-
moved under reduced pressure and 13.7 g, of product distilled ax
colorless oil at 125-130° (0.5 mu. ).

3-Ethyl-1,3-thiazane-2,4-dione.—3-lthylearhumoyvimereapio-
propionic acid (17.7 g.) was dissolved in 25 ml. of acetic anhydride
and 2 drops of concentrated sulfuric acid was added.  The mix-
ture was refluxed for ~-10 hr., the excess of acetic anhydride
removed under reduced pressure, and the product poured into
ice-cold water, stirred, and let stand overnight.  The o1l which
geparated was extracted with ether and the ether extract was
dried over anhydrous sodium sulfate.  Lother was removed under
pressure and 6.4 g. of product distilled at 118-120° (1 mm.) as »
vellow oil (see Tuble 111 ;.

General Procedure for the Preparation of 3-Alkyl-1,3-thiazane-
2,4-diones.—g3-Alkylenrbamovimercaptopropionic acid (0.1 mole)
was placed in a 100-ml. round-bottomed flask fitted with a con-
denser carrving a calciurn chloride guard tube. "Thionyl chlo-
ride (0.2 mole) was added to the acid and the mixture was left wt
room temperature until the evolution of hydrogen chloride ceased.
Then the reaction mixture was heated on a steam bath with oe-
casional shaking for ¥ hr.  Excess thionyl chloride was removed

(10) T. L. Gresham, J. k. Jansen, and ¥. W, Shaver, .J. .tm. Chem, Sor..
70, 1001 (1948).
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under reduced pressure and the product was poured into ice-cold
water, extracted with ether, and the ether extract dried over
anhydrous sodium sulfate. Solvent was removed, and the
product was distilled if it was an oil. The solid thiazanediones
were recrystallized from benzene. The compounds are listed in
Table III. The thiazanediones all exhibited amide carbonyl
and carbamoyl carbonyl peaks at 5.8 to 5.9 4 and at 6 to 6.15 g,
respectively,
3-(5-Carboxy-3-oxapentyl)-1,3-thiazane-2-thione-4-one.—The
reaction mixture obtained by the reaction of sodium (2-hydroxy-
ethyl)dithiocarbamate and g-propiolactone according to the
general procedure described was added to 600 ml. of boiling
6 .\ hydrochloric acid. No solid was precipitated when the
mixture was allowed to cool. Water was then removed under
reduced pressure and a white solid product was obtained. It

B-CARBOLINE AND TRYPTAMINE DERIVATIVES 135

recrystallized from water in colorless plates in 119, yield. Ana-
Iytical results proved this compound to be 3-(5-carboxy-3-oxa-
pentyl)-1,3-thiazane-2-thione-4-one. The infrared spectrum
showed the amide carbonyl band at 5.85 u and carboxyl carbonyl
peak at 6.1 u.

Acknowledgment.—We thank Dr. Walter L. Meyer
for his assistance in interpreting the n.m.r. spectra, Dr.
Dean Katsaros of Morton Chemical Co., Woodstock,
11, for testing the compounds for the nematocidal ac-
tivity, and Dr. D. P. Jacobus and staff, of the Walter
Reed Army Institute of Research, for the information
on antiradiation tests.

The Synthesis and Preliminary Pharmacology of Some 9H-Pyrido[3,4-blindoles
(s-Carbolines)' and Tryptamines Related to Serotonin and Melatonin?®

RoBERT G. TaBORsKY AND WiLLIAM M. MclIsasc

Research Division of the Cleveland Clinic Foundation, Cleveland, Ohio

Received August 10, 1963

A series of g-carbolines and tryptamines related to serotonin and melatonin has been synthesized. These in-

cluded a number of tetrahydro-g-carbolines with substituents in the 1, 2, or 6 positions.

An unusual oxidative

transformation of one of the compounds, 2-acetyl-6-hydroxy-l-methyl-1,2,3 4-tetrahydro-g-carboline, was ob-
served. Preliminary pharmacological investigations of these new compounds consisted of examining their
ability to antagonize the myotropic action of serotonin and to effect a conditioned behavioral reflex in rats.
Most of the compounds showed some activity in both experimental preparations, with several exhibiting high
potency in both. Since use can be made of these materials in the characterization of metabolites of serotonin and
melatonin, their chromatographic and spectral properties are reported.

Many known psychotomimetic compounds such as
lysergic acid derivatives, psilocybin, and harmaline are
substituted indoles or carbolines. The psychotomi-
metic action of lysergic acid diethylamide was originally
postulated as being due to its ability to antagonize the
action of serotonin.? It had been demonstrated fur-
ther that although melatonin had no effect on avoid-
ance escape behavior, cyclodehydration to 1-methyl-6-
methoxy-3,4-dihydro-8-carboline yielded a compound
which proved to be a potent serotonin antagonist and to
exert a profound effect on conditioned behavior.* The
idea that such compounds might arise endogenously has
been entertained as a possible biochemical explanation
for psychosis.> Recently, evidence has been put forth
for the presence of a compound in pineal tissue which
does not give a typical Ehrlich indole reaction and is a

(1) The B-carboline nomenclature is cited in ‘““The Ring Index’’ as pre-
ferred nomenclature, while the pyridoindole nomenclature is used in the
Chemical Abstracts indexes. The pyridoindole nomenclature does possess
greater potential for describing all of the various, theoretically possible iso-
mers of these heterocyclic systems. However, some ambiguity can arise in
the use of that nomenclature. Thus, the Chemical Abstracts index [Chem.
Abstr., BT, 5168 (1962)] equates 8-carboline to 9H-pyrido[3,4-blindole. Ac-
cording to the established pyridoindole nomenclature rules, then harmine,
1-methyl-8-methoxy-g-carboline, becomes 7-methoxy-1-methyl-9H-pyrido-
[3,4-blindole whereas harmaline, l-methyl-6-methoxy-1,2-dihydro-g-carbo-
line, is described as 4,9-dihydro-7-methoxy-1-methyl-3 H-pyrido[3,4-4lindole.
That this can sometimes give rise to two sets of pyridoindole nomenclature
for the same compound is illustrated by the fact that a chemical compendium
as the '“Merck Index’” uses the name 3,4-dihydro-7-methoxy-1-methyl-9 H-
pyrido[3,4-blindole for harmaline. Since this paper is concerned only with
the one isomer of these heterocycles, use has been made of the preferred no-
menclature of ““The Ring Index' calling the series g-carbolines.

(2) The authors wish to thank Mrs. Gertrude H. Britton for her generous
finanecial support.

(3) D. W. Woolley and E. Shaw, Science, 119, 587 (1954).
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