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aminoacethydrazide in 10 ml of AcOH was stirred for 2 hr at 
21-25°. Then 20% aq Na2CC>3 was added to alkalinity. Some 
products pptd as solids, others sepd as thick oils which solidified 
on standing. The sepd solids were collected and crystd. The 
hydrochlorides were prepd by convent ional procedures (see Tables 
I," II , and I I I ) . 
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The enamine character of 2-methy]ene-l,H,.3-t]'ime-
thylindoline (A, 11 = Ale; R' = H) was the subject of a 
review in 1949 by Coenen.2 Stork and Borowitz3 

more recently reported a new class of amino-substituted, 
four-membered cyclic sulfones (thietane 1,1-dioxides) 
synthesized by reaction of diamines with CH2----SO2, 
the intermediate sulfene generated in situ from AlsCl 
upon treatment with Et3X.4 Cycloaddition of CHo=-
S02 and PliCH=--S02 to l-substituted-2-methylene-3,3-
dimethylindolines (A) under the Stork-Borowitz condi
tions has resulted in the new spiroindolinethietane ring 
system B as shown in the following reaction sequence. 

H,C 

H3C CH ; 
H 3 C , CH3 

No significant activity was observed under conditions 
of the test models in antiviral, antibacterial, antifungal, 
anthelmintic, hypotensive, 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-l-hexyl-2-methyleneindoline (A-5).—A mixt of 
68 ml (0.4 mole) of 2,3,3-trimethvlindolenine (Fairmount Chem
ical Co.) and 65 g (0.4 mole) of' n-C6H,3Br in 250 ml of PhMe 
was refluxed 24 hr with stirring.5 The semisolid reaction mixt 
was treated with 100 ml of 30 c ; KOH and stirred vigorously for 
0.5 hr.6 The PhMe layer was sepd and fractionally distd. After 
a forerun of unchanged «-C6H13Br, 30 ml of starting indolenine 
was recovered at 75-78° (0.25 mm). The desired product 
distd at 115-1 17° (0.82 mm) and amounted to 42 g of yellow oil 
that turned purple on exposure to air. 

l-Hexyl-3,3-dimethylspiro[indoline-2,3'-thietane] l ' . l ' -D i -
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The ir, uv. and nmr spectra, as well as elementary 
anal., were compatible with the structure proposed for 
B. For example, the nmr spectrum of B-l (R = Me: 
R' = R- = H) showed chemical shifts as follows: 
5 1 .:>(> (singlet, 0 H, 3,3-Ale,.); 2.9") (singlet, 3 H, N'.Me); 
4.20, 4.2."), 4.2S, and 4.30 (singlets, each 1 H, 4 thietane 
ring H's); (j.3-7.3 (multiplet, 4 H, arom). Unexpect
edly, these compds (B) were not sufficiently basic to 
form HC1 salts. 

i l ) Present a d d r e s s : 2107 Greensward Dr. , W E . , A t l a n t a , Ga . 3034d. 
(2) M . Coenen , Amjrir. Chern.. 6 1 , 11 (1940). 
(3) G. S tork and I. Horowitz , ./. Amrr. Chem. Hoc, 84, 313 (1962); s imi la r 

resul ts were publ ished almost s imu l t aneous ly by CI. Opi tz and II. Adolpl), 
Antjev. Clitm., Int. Kd. Kngl., 1, 113 (1002). 

(4) T h e exis tence of C U_>—SOL' and re la ted sulfenes as i n t e r m e d i a t e s gener
a ted hi *itu lias been well d o e u m e n t e d since 1902; rf. t he reviews l>y T . .1. 
Wal lace , Qunt. Her., 20, 07 (1H00), and G. Opi tz , Angew. Chem.. hit. Kd. 
Kii./L, 6, 107 (1907). O p i t / also reviews the cyc loaddi t ion of sulfenes to 
e n a m i n e s . 

oxide (B-5).—To a stirred mixt of 32 g (0.2 mole) of the 
indoline A-5 and 40 ml of Et3N in 200 ml of pure PhMe main
tained at 5° was added dropwise 16.5 ml (0.2 mole) of MsCl in 30 
ml of PhMe in 1 hr.3 The mixt was 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 Kt2() to remove pink coloration. 
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N-Acety 1-3-(3,4-dimethoxy phenyl)-L-alanine (L-I) 
and iV-acetyl-3-(3,4-methylenedioxyphenyl)-L-alanine 
(L- I I ) could be starting materials for the synthesis of 
L-dopa. A new chemical resolution method of N-
acetyl-3-(3,4-dimethoxyphenyl)-DL-alanine (I) and 
N-acetyl-S-^^-methylenedioxypheny^-DL-alanine (II) 
by using d-ephedrine as a resolving reagent was adopted. 

Experimental Section 

Ar-Acetyl-3-(3,4-dimethoxyphenyl)-L-alanine-d-ephedrine 
Salt (d-Ephedrine-L-I Salt).—A-Acetyl-3-(3,4-dimethoxyphen-
yl)-DL-alanine ( D L - I ) (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 EtOH with warming at 55-60° 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 (87.8%) of the d-ephedrine-L-I salt: mp 147.5-
149.5°, [a]»D +49.8° (c 5, H 2 0) . After recrystn from 3 vol of 
MeOH, the mp and [ « ] D became constant: mp 152-153°; 
[a]20D +54.5° (c 5, H 2 0) ; yield, 28.4 g (68.1%). Anal. 
(C23H32N206) C, H, N. 

A"-Acetyl-3-(3,4-methylenedioxyphenyl)-L-alanine-d-ephe-
drine Salt (d-Ephedrine-L-II Salt).—DL-II (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 (89.1%) of the d-ephedrine-L-II salt: mp 150.2-152.5°; 
[a]20D +48.2° (c 5, H 2 0) . Recrystn from 3 vol of MeOH gave 
46.6 g (62.1%) of d-ephedrine-L-II: mp 156.3-158.6°; [a}™o 
+ 55.6° (c5, H 2 0) . Anal (C22H28N206) C, H, N. 

Ar-Acetyl-3-(3,4-dimethoxyphenyl)-L-alanine ( L - I ) from the 
d-Ephedrine-L-I Salt.—d-Ephedrine-L-I (20 g was dissd in 50 
ml of H 2 0, then this soln was added dropwise with 30% HC1 
with cooling and stirring, giving colorless crystals. After stand
ing in a refrigerator overnight they were filtered off, washed with 
H 2 0 (20 ml), and dried, affording 11.4 g (91.0%) of L - I : mp 
149-150°; [<*]a°D +46.2° (c 5, MeOH). Anal. (Ci3H17N05) 
C, H, N. 

Af-Acetyl-3-(3,4-dimethoxyphenyl)-L-alanine ( L - I ) from the 
d-Ephedrine-L-I Salt.—d-Ephedrine-L-I (20 g) was dissd in 50 ml 
of H 2 0, then this soln was added dropwise with 20% HC1 with 
cooling and stirring, giving colorless crystals. After standing in a 
refrigerator overnight they were filtered off, washed with H 2 0 
(20 ml), and dried, affording 11.4 g (91.0%) of L - I : mp 149-
150°; [ a p o +46.2° (c 5, MeOH). Anal (Ci3H17N03) H, C, N. 
From the filtrate and washings of the acid (L - I ) , d-ephedrine-
HC1 was nearly quant recovered as colorless crystals; mp 217-
218°; [ a ] M D + 3 4 . 1 ° ( c l , H 2 0 ) . 

Ar-Acetyl-3-(3,4-methylenedioxyphenyl)-L-alanine (L- I I ) from 
the d-Ephedrine-L-II Salt.—d-Ephedrine-L-II salt (58.8 g) was 
dissd in 150 ml of H 2 0 and added dropwise to 20% HC1 under 
cooling and stirring, giving colorless crystals. After standing in a 
refrigerator overnight they were filtered off, washed with 50 ml of 
cold H20, and dried, affording 33.7 g (95.0%) of L-II based on the 

L-II of d-ephedrine-L-II used: mp 179.6-180.8°; [<*]20D +46.5° 
(c 5, MeOH). Anal. (Ci2H13N05) C, H, N. 

L-Dopa ( L - I I I ) from L-I.—A mixt of 26.8 g (0.1 mole) of L-I , 
69.8 ml (0.6 mole) of 47% 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 2 0. 
The 2 aq exts were combined and adjusted to pH 5.0 with 25% 
NH4OH soln contg a little NaHS0 3 , whereupon colorless crystals 
sepd. After standing in a refrigerator overnight the crystals 
were filtered off, washed with H 20, and dried, giving 19.6 g 
(99.5%) of crude L-dopa: mp 266-269°; [«] 1 5D -11 .6 ° (c 5, 
1 N HC1). Recrystn from 800 ml of H 2 0 contg a little NaHS0 3 

gave 15.6 g (79.5%) of L-dopa as colorless minute leaflets: mp 
277-278° dec; [a]«D - 1 3 . 3 ° (c 5, N-HC1). Anal. (C 9 H u N0 4 ) 
C, H, N. 

L-Dopa from L - I I . — L - I I (30 g) and PhOH (30 g) were heated 
in 300 ml of 20% HC1 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]"D - 11 .8 ° (c 5, N-HC1); after recrystn 16.4 g 
(82.0%) of L-dopa, mp 277.2-278.2° dec, [«] 1 5D -13 .2 ° (c 5, 
1 Ar HC1). Anal. (C 9 H u N0 4 ) C, H, N. 

Evaluat ion of Carbazoles as Ant i funga l Agent s 

K. C. DAS AND BORIS WEINSTEIN* 

Department of Chemistry, University of Washington, 
Seattle, Washington 98195 

Received April 5, 1971 

Some complex carbazole alkaloids have been reported 
to possess antifungal activity.1 In a search for similar 
agents, a group of simple derivatives were prepared2 

and evaluated against Candida albicans} None of the 
results are sufficiently high to recommend these com
pounds for further testing. 

TABLE I 

Atm-Candida ACTIVITY 
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12 
11 
11 
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10 
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No. Carbazole" 

1 1-OH 
2 l-OH-3-Me 
3 3-MeO-6-Me 
4 l,3-(MeO)2-6-Me 
5 2,3-(MeO)2-6-Me 
6 2,4-(MeO) r6-Me 
7 2,3-(OH)2-6-Me 
8 Ar-Me-2,3-(MeO)2-6-Me 
9 Glycozolidine<i 

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