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aminoacethydrazide in 10 ml of AcOH was stirred for 2 hr at
21-25°. Then 209 aq Na,CO; was added to alkalinity. Some
products pp(d as solids, others sepd as thick oils which solidified
on standing. The sepd solids were collected and crystd. The
hydrochlorides were prepd by conventional procedures (see Tables
1, 11, and III).
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The enamine character of 2-methylene-1,3,3-trime-
thyvlindoline (A, R=02Me; R'=H) was tlie subject af a
review 11 1949 by Coenen.? Stark and Borowitz?
mare recently reported a new elass of amino-substituted.
four-membered cyeclic sulfones (thietane 1,1-dioxides)
synthesized by reaction of enamines with CH.=-80,,
the intermediate sulfene generated 7n situ from MxCl
upan treatment with Et;N.¢ Cyeloaddition of CHy==
SOy and PhCH=-80s to 1-substituted-2-methylene-3,3-
dimethylindolines (A) under the Stark-Borowitz eandi-
tians Las resulted in the new spiraindalinethietane ring
syvstem B as showi in the fallowing reaction sequence.
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No significant activity was observed under conditions
of the test models in antiviral, antibacterial, antifungal,
anthelmintie, livpotensive, and antiinflammatory, or
reproductive physiology screening procedures.

Experimental Section

The following examples serve as general procedures for the
preparation of compds A and B listed in Table I.
3,3-Dimethyl-1-hexyl-2-methyleneindoline (A-5).—A mixt of
6% ml (0.4 mole) of 2,3,3-trimethylindolenine (Fairmount Chem-
ical Co.) and 65 g (0.4 mole) of n-Ce¢H;3Br in 230 ml of PhMe
wax refluxed 24 hr with stirnring.®?  The semisolid reaction mixt
was treated with 100 ml of 30¢; KO and stirred vigorously for
0.5 hr.® The PhMe layer was sepd and fractionally distd.  After
a forern of nnchanged n-CeH,;Br, 30 ml of starting indolenine
was recovered at 73-78° (0.25 mm). The desired product
distd at 115-117° (0.82 mm) and amounted to 42 g of vellow oil
that trned purple on exposure to air.
1-Hexyl-3,3-dimethylspiro[indoline-2,3'-thietane| 1',1'-Di-

TasL |

1-SUBSTITUTED-3,3-DIMETHY LS PIRO [INDOLINE-2,3-THIETANE] 17, 1-Dioxibrs (B)

axb Tk INTERMEDIATE 2

SMETHYLENEINDOLINES (A)

- _— R I B ’
‘A FFormnla Mp (corr) T Formula
R R By Gmn), °C viekl (Analysis)? R? °C (lec) viekd (Analysis) ¢

1 Clh 11 b H 13%-140 62 CiHi:NOSS

2 CH, t b Ph 130¢ 45 CreHaNOS

4 CHy Cl i 11 200 30 C]a}{]eClNOzS

B n—IIexyl 11 115117 (()2\) 43 (YI;IIQ:.N H 90-91 62 C]3H27N02S

6 CH.CO,kA H 111-113 (0. 10} 29 Cill 2 NOy H 1453-144 N7 CysHaNOLS

7 Benzyl H 130--132 (0. 20) 48 Cisl1eNv H 201¢ 41 CroHaNO,S

A 2-Phenethyl I 134- 136 (0.25) 50 CreHaN 11 143--144 i CapHauNO:S

0] 1-Naphthyhnethyl I 188-193 (0. 20) 49 Copl TN H 190-1902 20 CuHuNOS

o 1L N (type Ay and C, 11, S (type B) analyses were within 2=0.4¢; of caled valies unless indieated in this cohimm,
1% anal. not obtained; Cl and N vahies in good agreement with caled.
7 Nat analyzed ax it decompd rapidly aud required immediate nse.

Aldrich Chemical Co., Ine. < Decompases withont melting.
¢ Obtained from Gallard-Schlesinger Chemical Mfg. Corp.
anal. inadvertently omitted.  * Used crnde withont anal.

Thie v, uv, and umr speetra. as well as elementary
anal., were compatible with the structure proposed for
B.  For example, the umr speetrum of B-1 (R = Me:
R'" = R? = H) showed chemical shifts as follows:
8 1.36 (singlet, 6 H, 3,3-Meg);  2.95 (singlet, 3 H, N\le);
4.20, 4.25, 4.2%, and 4.30 (singlets, cach 1 H, 4 thietane
ring H's); G.3-7.3 (multiplet. 4 H, aram).  Unexpect-
edly, these compds (B) were nat sufficiently basic ta
form HCI salts.

t}) Present avhlress: 2167 Greenswanl Dr., N, Atlanta, Ga. 30344,

(2t M. Coenrn, Angen. Chem., 61, 11 (1048).

(3) G, Suwk and L. Borowitz, J. Amer. Chem. Soc., 84, 313 (1462); siinilar
resitts wirre publisheil almost shimultaneansty by (-, Opitz and 11, Ndolph,
Angrir. Chem., Int. Ed. Engl., 1, 113 (1962).

(4) 'The existence of C'1==80» aml relatell snlfenes as interinediates gener-
ateil 7 «itu has heen well \loevimentell since 1962; of. the reviews hy ‘I'. L
Wallace, Quat. Rer., 20, 67 (1866), aml G. Opitz, Angen. Chem., Int. Ed.
Engl., 6, 107 (1167). Opitz also reviews the cyeloaildition af sulfenes to
enamings.

» Obtd from

7N

oxide (B-5).-—To a stirred mixt of 32 g (0.2 mole) of the
imdoline A-> and 40 ml of Et;N in 200 ml of pure PhMe main-
tained at H° wax added dropwise 16.5 ml (0.2 mole) of M=Cl in 30
ml of PhMe in 1 hr.*  The mixt wax stirred overnight at room
temp then filtered, and the ppt was washed with 100 ml of PhMe.
The product obtained by rotary evapn of the filtrate was recrystd
from MeOH and washed with 14t.0 to remove pink coloration.
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N-Acetyl-3-(3,4-dimethoxyphenyl)-L-alanine (1-I)
and N-acetyl-3-(3,4-methylenedioxyphenyl)-L-alanine
(-IT) could be starting materials for the synthesis of
1-dopa. A new chemical resolution method of N-
acetyl-3-(3,4-dimethoxyphenyl)-prL-alanine (I) and
N-acetyl-3-(3,4-methylenedioxyphenyl)-pL-alanine (IT)
by using d-ephedrine as a resolving reagent was adopted.

Experimental Section

N-Acetyl.3-(3,4-dimethoxyphenyl)-L-alanine-d-ephedrine
Salt (d-Ephedrine-t.I Salt).—N-Acetyl-3-(3,4-dimethoxyphen-
yl)-pi-alanine (pr-1) (53.4 g, 0.2 mole) and 33.0 g of d-
ephedrine (0.2 mole) were dissd together in 130 ml of MeOH
or in 200 ml of I2tOH with warming at 53-60° for 1.0 hr, and the
soln was kept in a refrigerator overnight. The colorless crystals
that sepd were filtered off, washed with MeOH (ca. 30 ml), and
dried, giving 37.9 g (87.89;) of the d-ephedrine-L-1 salt: mp 147.5~
149.5°, [a]®D +49.8° (¢ 5, H:O). After recrystn from 3 vol of
MeOH, the mp and [«]p became constant: mp 152-153°;
[a]®D +54.5° (¢ 5, Hy0); yield, 284 g (68.1%). Anal
(C?SHS‘ZN‘ZOG) Cy H: N.
N-Acetyl-3-(3,4-methylenedioxyphenyl)-L-alanine-d-ephe-
drine Salt (d-Ephedrine-r-II Salt).—p1-I1 (90.4 g) and d-
ephedrine (72.7 g were dissd in 600 ml of MeOH or 900 ml of
EtOH at 55-60° with stirring for 1.0 hr, cooled, and kept in a
refrigerator overnight. The colorless crystals that sepd were
filtered off, washed with MeOH (ca. 30 ml), and dried, giving
66.5 g (89.19) of the d-ephedrine-L-II salt: mp 150.2-152.5°;
[¢]®D +48.2° (¢ 5, H:O). Recrystn from 2 vol of MeOH gave
46.6 g (62.19;) of d-ephedrine-L-II: mp 156.3-158.6°; [a]®D
+‘:)v'.).6° (C v‘—), Hzo) Anal. (szstNQOe) C, H, N.

N-Acetyl-3-(3,4-dimethoxyphenyl)-L-alanine (r-I) from the
d-Ephedrine-L-1 Salt.—d-Ephedrine-1-1 (20 g was dissd in 50
ml of H,O, then this soln was added dropwise with 309, HCl
with cooling and stirring, giving colorless crystals. After stand-
ing in a refrigerator overnight they were filtered off, washed with
H:O (20 ml), and dried, affording 11.4 g (91.0%) of L-I: mp
149-150°; [a]®Dp +46.2° (¢ 5, MeOH). Anal. (Ci;:Hi1NO;)
C,H,N.

N-Acetyl-3-(3,4-dimethoxyphenyl)-L-alanine (r-I) from the
d-Ephedrine-L-1 Salt.—d-Ephedrine-L-1 (20 g) was dissd in 50 ml
of H;O, then this soln was added dropwise with 209 HCl with
cooling and stirring, giving colorless ¢rystals. After standing in a
refrigerator overnight they were filtered off, washed with H,0O
(20 ml), and dried, affording 11.4 g (91.09) of L.-I: mp 149-
130°; [«]®D +46.2° (¢ 5, MeOH). Anal. (C3;HNO;) H, C, N.
From the filtrate and washings of the acid (1-1), d-ephedrine-
HIC] was nearly quant recovered as colorless crystals; mp 217-
218°; [a]®p +34.1° (¢ 1, H:0).

N-Acetyl-3-(3,4-methylenedioxyphenyl)-L-alanine (L-II) from
the d-Ephedrine-L.II Salt.—d-Ephedrine-L-II salt (58.8 g) was
dissd in 150 ml of H,O and added dropwise to 209, HCl under
cooling and stirring, giving colorless crystals. After standingina
refrigerator overnight they were filtered off, washed with 50 ml of
cold H,O, and dried, affording 33.7 g (95.09%,) of L-1I based on the

Journal of Medicinal Chemistry, 1971, Vol. 14, No. 10 1021

1-1I of d-ephedrine-L-IT used: mp 179.6-180.8°; [«]®D +46.5°
(C 5, BIGOH) Anal. (C]2H13N05) C, H, N.

L-Dopa (L-III) from r-I.—A mixt of 26.8 g (0.1 mole) of 1.1,
69.8 ml (0.6 mole) of 479 HBr, and 28 ml (0.32 mole) of PhOH
was heated under stirring and reflux for 6 hr, and the resulting
slight brown soln was evapd to a reddish syrup. This was dissd
in 30 ml of n-BuOAc and extd twice with 30 ml and 10 ml of H;O.
The 2 aq exts were combined and adjusted to pH 5.0 with 259,
NH,OH soln contg a little NaHSO;, whereupon colorless crystals
sepd. After standing in a refrigerator overnight the crystals
were filtered off, washed with H;0, and dried, giving 19.6 g
(99.5%) of crude L-dopa: mp 266-269°; [«]¥D —11.6° (¢ 5,
1 N HCl). Recrystn from 800 ml of H:O contg a little NaHSO,
gave 15.6 g (79.5%) of L-dopa as colorless minute leaflets: mp
277-278° dec; [a]¥Dp —13.3° (¢ 5, N-HCl1). Anal. (CsHHNOy)
C, H,N.

-Dopa from r.II.—1-1I (30 g) and PhOH (30 g) were heated
in 300 ml of 209, HCI under reflux and stirring for 20.0 hr, and
the resulting soln was evaporated to the reddish syrup. This was
worked up as in the preceding expt: yield, 22.6 g (95.6%); mp
268-270°, [a]p —11.8° (¢ 5, N-HCIl); after recrystn 164 g
(82.09,) of L-dopa, mp 277.2-278.2° dec, [a]®D —13.2° (¢ 5,
1 NHCl. Anal. (CsHANO.)C, H, N.
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Some complex carbazole alkaloids have been reported
to possess antifungal activity.! In a search for similar
agents, a group of simple derivatives were prepared?
and evaluated against Candida albicans.®* None of the
results are sufficiently high to recommend these com-
pounds for further testing.

TasLe I
ANTI-Candida AcTIVITY
5 4
0w
% 2
8 N 1
Activity
Conecn, zone size,
No. Carbazole® mg/ml mm?
1 1-OH 0.1 12
2 1-OH-3-Me 0.1 11
3 3-MeO-6-Me 0.1 12
4 1,3-(MeO),-6-Me 0.1 11
5 2,3-(MeQ),-6-Me 0.1 11
6 2,4-(MeQ ),-6-Me 1.0 c
7 2,3-(0OH ),-6-Me 0.1 10
8 N-Me-2,3-(MeO)s-6-Me 1.0 c
9 Glycozolidine? 1.0 c

@ All new compds had satisfactory anal. (C, H, N') and spectral
values. ?In an agar diffusion cup-plate assay, where the cup
diameter itself is 8 mm. ¢ The zone was not larger than that
produced by the diluent (ethylene glycol-EtOH; 4:1). ¢ D. P.
Chakraborty and B. P. Das, Sci. Culi., 32, 181 (1966).
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