
used for the syiitheais of elliptici~ie~ itself and for its demethyl 
derivat,ive.' Reaction of 1 with nitromethalie afforded the nitro- 
vinyl carbazole 2, which was reduced t,o the amine 3 with lithium 
aluminum hydride. Bischler-Kapieralkski cyclization of the 
formamide 4 with polyphosphoric acid and catalytic dehydro- 
genation of the resultant dihydro compoinid 5 afforded isoellipti- 
cine 6. It was inactive against leukemia L1210 transplanted in 
mice. 

CH3 

1, R=CHO 5 
2, R =CH=CHNOz 
3, R =CHzCH&W 
4, R=CH2CHzNHCH0 

CH3 
6, X = C H , Y = N  
7, X = N ,  Y = C H  

Experimental Section5 

1,4-Dimethyl-3-(2-nitrovinyl)carbazo~e (2).-1,4-Dimethylcar- 
bazole-8carboxaldehydeZ heated with nitromethaiie and am- 
monium acetate' for 1 hr aff'orded 62-707c of 2, recrystallized 
from butaiiol: mp 271-274'; A:? 241 mp (~35,400), 248 (30,900), 
2x8 (lU,OOO), 322 (10,200), 415 (22,300). The infrared spectrum 
was free of any aldehyde C=O band at  6.07 p and showed strong 
bands at  3.00 (XH), 6.3 (aryl), 7.6 (NO*), 7.8, 8.0, 8.15 p (un- 
assigned) and medium bands at  10.2 and 10.5 p (olefin). 

Anal. Calcd for C16Hl~Ny02: C, 72.2; H, 5.30; N, 10.5. 
Found: C, 72.3: H, 5.35; K, 10.7. 
1,4-Dimethyl-3-(2-aminoethyl)carbazoIe (3)  was obtained by 

LiAlH4 reduction of 2 in tetrahydrofuran and purified by pre- 
cipitation4 from dilute acetic acid holution, mp 195-208" (80%); 
A,,,, 242 mp ( E  47,700), 262 (21,300), 283 sh, 292 (14,400), 327 
(3810), 341 (3860). The infrared spectrum was free of barids a t  
10.2 and 10.5 p (olefin, as in  2), and bands at  6.62 (medium) and 
7.5 p (strong) were not due to SOY impurity; weak-medium 
N H  barids were observed at 3.00, 3.07, 3.2, 3.3 p and other strong 
bands at  6.3 (aryl), 10.9, and 13.3 p. 

dnal. Calcd for ClsHl,?;,: C, 80.6; H, 7.61; h', 11.8. Found: 
C, 80.5; H, 7.68; K, 11.5. 

A sample from another preparation, mp 160-185", exhibited 
identical spectra and excellent analytical values also. 
1,4-Dimethyl-3-(2-formamidoethyl)carbazoIe (4).-A suspen- 

sion of 3.70 g (15.5 mmoles) of 3 in 125 in1 of ethyl formate was 
heated in a sealed steel bomb at 100' for 2.5 hr. Evaporation of 
the coriterit,s in vacuo afforded 4.10 g (lOOyc), mp 205-208"; 
as expected, strong bands at  3.05 (XH)  and 6.05 p (C=O) 
appeared in the infrared. -4 sample for analysis, mp 207-209', 
was obtained by recrystallizat,iori irom methanol-benzene, then 
from methanol-water, and dried for 3 days in vacuo a t  80" to 
remove traces of solvent,; iimr data (DMSO-ds):  singlets at  6 
11.2 (carbazole XH, exchangeable) and at  2.71 arid 2.43 (ArCH3) 
multiplets a t  6.9-8.2 (6 ,4rH plus NCHO) and a t  2.2-3.5 (CH,- 

EtOH 

CHyNHCO-). 

(3) T .  R .  Govindacliari, S. Rajappa, and V. Sudarsanam.Inrlirm J .  Chem., 
1, 2 4 i  (1963) .  

(4) C .  \V. Alosher. 0. P .  Crews, E. If. hcton, and L. Goodman, J .  M e d .  
Chem., 9, 237 (1966); b-methy1-6H-pyrido[4,3-b]carbazole is a demethyl 
derivative of both ellipticine and olivacine. 

( 5 )  Melting points mere observed on a Fisher-Johns hot stage and are 
corrected. Infrared spectra were determined in Nujol mull; only strong 
bands or those significant for their assignment to  functional groups are 
reported. Ultraviolet spectra were determined with a C a r s  Rlodel 11 re- 
cording spectrophotometer. The  nmr spectrum of 4 mas determined in 
DMSO-& solution with (CHsjaSi as  external reference using a Varian A-60 
spectrometer. I n  processing the  products, concentration of solutions was 
done in UUL'UO.  

dnal. Calcd for C , ~ H I ~ K & :  C, 76.7: H,  &SI; S, 10.5. 
Found: C, 76.6; H, 6.78; N, 10.8. 

3,4-Dihydro-5,ll-dimethyl-lOH-pyrido[3,4-b]carbazole (5).- 
A mixture of 9.70 g (36.4 mmoles) of 4 and 159 g of polyphos- 
phoric acid (82-84%, Matheson Co.) was heated and the melt 
was st,irred a t  170" for 2 hr. The dark syrup was hydrolyzed 
with 400 ml of water with stirring, first' at  0" and then at  80-90". 
The product partially dissolved as a phosphate salt. The mix- 
t,me was cooled and basified (pH 12) with 230 ml of concentrated 
THaOH. il golden precipitate of 5 mixed with ammonium phos- 
phate formed, along with the gums already present. The mixture 
was stirred for several hours while the gummy portion gradually 
became solid. Water (100 nil) was added, and the solids TTere 
collected on a filter, triturated with 50-ml portions of dilute base 
and of water, and dried. The product weighed 8.0 g, mp 208- 
2 2 8 O ,  and was recrystallized from CHCL-CCL to yield 5.7 g, 
mp 232-249" dec; elemental analysis and comparison of ult,ra- 
violet extinctions with that of an analytical sample indicated 
that 15yc by weight of chloriiiated solvent \?-as preseiit,,o eveii 
after drying overnight in z'ucuo at 60, so that the actual yield was 
4.8 g ( 5 3 7 ) .  Further drying at 100' for 4 days afforded a 
solvent-free sample for analysis, melt,ing point uiichariged; 

213 mp (E 18,900), 259 (46,600)) 282 (12,800), 323 (25,500) ,  
215 mp (E 20,700), 250 (26,900), 

284 (15,200), 368 (27,000). Strong infrared bands were at  3.18 
and 3.23 (NH), 6.15 (aryl), 7.51, 9.7, 13.6 p broad (unassigned); 
strong bands were at  12.7, 12.9, and 13.4 p when CHCl3 or CC14 
were present but were weak in the dried sample. 

Anal .  Calcd for CI~HIGS?:  C, 82.2; H, 6.50; N, 11.3. Found: 
C, 82.0; H, 6.65; N, 11.3. 
5,11-Dimethyl-1OH-pyrido[3,4-b]carbazole (6, Isoellipticine). 

-A suspension of 6.5 g (19 mmoles, plus 27 wt yG of solvent, 
by ult,raviolet) of 5 and 6 g of Pd black in 800 ml of decalin was 
stirred and refluxed for 2 hr, chilled, and filtered. The solids 
from the filter were extracted, in a slurry, with five portions of 
hot methanol to dissolve the product, and the filtered extracts 
were concentrated. The residual product was dissolved in 50 
ml of hot 3 N acetic acid, the solution was clarified by adding 
charcoal and filtering, and the red-orange filtrate was stirred arid 
basified (pH 11-12) with concentrated NHaOH. The resultant' 
yellow precipitate, collected and washed, weighed 4.7 g, mp 
255-285' dec. Itecrystallization from methanol afforded 3.6 g 
(77c;C), dried in uacuo for 16 hr at  BO", mp 270-286" dec; 
231 mp (E 26 100) 273 sh, 282 (76,800), 303 sh, 318 (8060), 331 

232 mp (E 26,300), 264 (17,500), 299 (4780); A ~ . ~ ~ i ~ ~ ~  i n ' 9 w  E ~ O H  

(62,700), 333 (8680): A",:" 235 mp ( e  21,900), 263 (18,700), 
291 (48,700), 330 (6750): st,rong infrared bands were at  3.20 
and 3.27 (TH) ,  6.20 and 6.26 (aryl), 7.09, 7.22, 7.57, 7.62, 7.82, 
8.11, 9.78, 9.85, 13.5 p broad (imassigned). 

Anal .  Calcdfor CliH14K2: C ,  82.9; H, 5.73; N, 11.4. Fouiid: 
C, 82.6; H, 5.86; N, 11.3. 
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(6) Other samples recrystallized from methanol or reprecipitated from 
base showed similar affinity for fractional moles of methanol or water, 
respectively. 

Substituted 1,2,3,4-Tetrahydro-(3-carbolines. I1 
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As part of a search for compounds which possess general physio- 
logical activity we have prepared a series of substituted 1,2,3,4- 
tetrahydro-p-carholines (Table I). The compounds were pre- 
pared by reaction of acetaldehyde, benzaldehyde, o r  3,4,5- 
trimethoxyberizaldehyde with the following tryptamines, ac- 
cording to the general method of \-on Strsndtmann, et u L : ~  

(1) M. Von Strandtmann, C. Puchalski, and J. Sha\ el, J r . ,  J .  .>-led. Chem..  
7 ,  141 (1964). 




