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The condensation of 1-substituted 2-aminoindoles with fl-keto es te rs  gives 2-oxo-c~-carbo- 
lines. Substitution of diketenes for the ~-keto es te rs  leads to a mixture of 2-oxo- and 4- 
oxo- compounds.  

1-Substituted 2-aminoindoles condense compara t ive ly  readi ly with ~-diketones [2] to form a - e a r b o -  
lines,  while the s imi lar  condensation with malonic es te r ,  which leads to 2-oxo-4-hydroxy-o~-carbol ines ,  
proceeds only under  severe  conditions [3]. In the present  study we have used the C o n r a d - L i m p a c h  syn-  
thesis to obtain monooxo-o~-carbolines by the react ion of 2-aminoindoles with various ~-keto es te r s  
(Table 1). 
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The reaction proceeds to give good yields when a salt of the 2-aminoindole is refluxed with the /% 
keto ester in pyridine. In the case of malonic ester,  we have noted [3] that the alkylation of the CH 2 group 
markedly hinders the condensation. In the ease of acetoacetic ester, however, the introduction of a methyl 
or benzyl group leads only to a reduction in the yields. Under the same conditions (refluxing in pyridine, 
during which malonic ester does not enter into the reaction [3]), aeetylmalonic ester apparently initially 
forms carboline XII with 1-methyl-2-aminoindole (I), and XII loses a carbethoxy group during the reac- 
tion to form carboline Ill. In some cases, another side process, which proceeds with cleavage of the car-  
bon-carbon bond, was also observed. Thus, when aminoindole I is refluxed in isopropyl alcohol in the 
presence of a 1.5 equivalent amount of triethylamine, which is necessary for conversion of the aminoin- 
dole salt to the free base, indolocarboline XIII, which was previously obtained [4] by the reaction of amino- 
indole lwith acetaldehyde, is formed instead of carboline III, which can be explained by the formation of a 
product of the condensation of I with the keto group of acetoaeetie ester. After retrograde aldol cleavage, 
intermediate compound XIV reacts with a second molecule of I. 
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*See [1] for communicat ion XXVII. 
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T A B L E  I .  2 -Oxo-~-ca rbo l ines  

Corn- . gmpk tca l  _ F_oundrff~ ..... C.alc:, ~____ yield, 
M ~ pound p, C formula c H c ] H qo 

Ill 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 

310--312 
271--273 
273--275 
300--304 

270 
287--290 
286--288 
263--266 
226--228 

CnHt~N2O 
CIsHNN~O 
Ct~i~BN~Oa 
C,sH,,N~O 
C2oH,sN~O 
CIgHI6N~O 
C2,H20N20 
C24H,sN~O 

73,4 
74,8 
79,3 
67,5 
79,3 
79,9 
78,8 
79,5 
8t,9 

5,7 
6,5 
5,2 
4,2 
5,3 
6,2 
5,6 
6,1 
516 

73,5 
75,0 
78,8 
67,7 
78,8 
79,4 
79,1 
79,7 
82,2 

5,7 
6,7 
5,2 
4,l 
5,2 
6,0 
5,6 
6,4 
5,2 

97 
75 
58 
t8 
46 
46 
85 
32 
51 

T A B L E  2.  

com- 
pound 

III 

IV 

V 

VI 

VII 
VIII 

IX 

X 

XI 

XV 

XVI 

XVII 
XVIII 

I R  and  U V  S p e e t r o s c o l ~ i c  D a t a  

IR ~pectra, Vmax, cm 1 UVspectra 

NH lg s 

3300--2100 

3300--2100 

3200--2100 

3150--2100 
3100--2150 
3150--2100 

3450, 3150--2200 

3450, 3150--2200 
3450, 3150--2200 

3150--2100 

3150--2150 

3150--2100 
3t50--2200 

C~O %max' nl'II 

1645 269 
302 
318 
33[ 

1640 272 
303 
323 
337 

1640 267 
320 

1635 
1645 
1640 275 

305 
326 
339 

1640 266 
302 
316 
330 

1645 
1645 264 

317 
329 

1590 262 
290 
315 
328 
365 

1640 272 
305 
325 
339 

1590 
1540 265 

294 
303 
322 
337 

3,98 
3,96 
3,77 
3,76 
4,28 
4,25 
4,06 
4,08 
4,40 
4,19 

4,40 
4,32 
4,18 
4,24 
4,35 
4,33 
4,21 
4,19 

4,08 
3,84 
3,83 
4,20 
4,12 
3,52 
3,43 
1,95 
4,21 
4,20 
4,03 
4,13 

4,2I 
4,12 
4,17 
4,01 
4,09 

T h e  c o n d e n s a t i o n  w i t h  d i k e t e n e s  p r o c e e d s  m o r e  r e a d i t y  t h a n  w i t h  a c e t o a c e t i c  e s t e r  bu t  l e a d s  to  a 

m i x t u r e  o f  i s o m e r i c  c o m p o u n d s .  T h u s  e a r b o l i n e  HI a n d  t h e  i s o m e r i c  2 , 9 - d i m e t h y l - 4 - o x o - ~ - e a r b o l i n e  (XV) 

a r e  o b t a i n e d  w h e n  I i s  r e f l u x e d  w i t h  d i k e t e n e  in i s o p r o p y l  a l c o h o l  o r  t r i e t h y t a m i n e .  S i m i l a r l y ,  t h e  r e a c t i o n  

o f  I w i t h  m e t h y t p r o p i o n y l k e t e n e  g i v e s  a m i x t u r e  of  o x o c a r b o l i n e s  XVI a n d  XVII  w i t h  p r e d o m i n a n c e  o f  e - o x o  

c o m p o u n d  XVI;  h o w e v e r ,  i n  t h e  c a s e  of  t h e  r e a c t i o n  o f  a m i n o i n d o l e s  II  w i t h  m e t h y t p r o p i o n y t k e t e n e ,  o n l y  3 -  

m e t h y t - 4 - e t h y l - 9 - b e n z y t - 2 - o x o - ~ - c a r b o l i n e  (XVII) c o u l d  b e  i s o l a t e d  in  60~c y i e l d .  

l C2HsCOC(Clt3)=C = 0  

0 + v "N" ~ ~ ~'N J N ' N ~ C 2  H~ 
~H 3 H ] H 

CH3 

XVi XVll 
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F i g .  1. UV s p e c t r a  of d i -  
m e t h y l f o r m a m i d e  s o l u t i o n s  : 
1) 4,9 - d i m e t h y l - 2 - o x o - a  - 
e a r b o l i n e  (III); 2) 2 , 9 - d i -  
m e t h y l - 4 - o x o - o ~  - c a r b o l i n e  
(XV); 3) 4 , 9 - d i m e t h y l - 3 -  
e t h y l - 2 - o x o - G - c a r b o l i n e  (IV). 

Thus  the  p r e s e n c e  of s e v e r a l  r e a c t i o n  c e n t e r s  in both the  2 - a m i n o -  
indo le  m o l e c u l e  and the  c a r b o n y l  componen t  l eads  to a m b i v a l e n t  p r o -  
c e s s e s .  

In establishing the structures of the substances obtained, it was 
necessary to take into account the possibility of tautomerism of the 
c o m p o u n d s ,  which  have  a h y d r o x y p y r l d i n e  r i n g  [5]. In th i s  connec t i on ,  
to e v a l u a t e  the  s t r u c t u r e s  of the  i s o m e r i c  s u b s t a n c e s  of  the  XVI o r  XVII 
t y p e s ,  we u sed  the  s e t  of  s p e c t r o s c o p i c  me thods  tha t  was  t h o r o u g h l y  d e -  
ve loped  in the qu ino lone  s e r i e s  in the  e s t a b l i s h m e n t  of the s t r u c t u r e s  of  
the  p r o d u c t s  of  the  C o n r a d - L i m p a c h  r e a c t i o n  (for  e x a m p l e ,  s ee  [6, 7]). 
The  a p r i o r i  s o l u t i o n  of  th i s  s o r t  of p r o b l e m  c a n  lead  to e r r o n e o u s  a s s e r -  
t i o n s ,  a s  w a s  the  c a s e ,  for  e x a m p l e ,  in  the  s t u d y  o f  the  c o n d e n s a t i o n  o f  
a c e t o a c e t i c  e s t e r  wi th  5 - a m i n o p y r a z o l e  [8], e s p e c i a l l y  s i n c e  c o n v e r s i o n s  
of  s o m e  i n t e r m e d i a t e  c o m p o u n d s  to o t h e r s  [9, 10] and i s o m e r i z a t i o n  of 
the  f ina l  p r o d u c t  [11] a r e  p o s s i b l e  in i nd iv idua l  s t e p s  u n d e r  the  r e a c t i o n  
c o n d i t i o n s .  

W h e n  a c e t o a c e t i e  e s t e r  w a s  r e f luxed  with  2 - a m i n o i n d o l e s  in p y r i -  
d ine ,  2 - o x o - c ~ - c a r b o l i n e s  w e r e  o b t a i n e d .  The  IR s p e c t r a  o f t h e  p r o d u c t s  
(in m i n e r a l  oil) con ta in  strong a b s o r p t i o n  bands  at  1645 (III) o r  1640 e m  -1 
(IX) tha t  a r e  r e l a t e d  to the  s t r e t c h i n g  v i b r a t i o n s  of an a m i d e  c a r b o n y l  
g r o u p .  The  i n t r o d u c t i o n  of  o t h e r  a l k y l  s u b s t i t u e n t s ,  a s  w e l l  a s  a r a l k y l  o r  
a r y l  s u b s t i t u e n t s ,  into the 3 o r  4 p o s i t i o n s  of the  p y r i d i n e  r i ng  h a s  p r a c -  
t i e a l l y  no e f fec t  on the  p o s i t i o n  and i n t e n s i t y  of  t h i s  band (Table  2). 
C o n s e q u e n t l y ,  a l l  of  the a - c a r b o l i n e s  s y n t h e s i z e d  f r o m  p - k e t o  e s t e r s  

e x i s t  in the  c r y s t a l l i n e  s t a t e  in the  l a c t a m  f o r m  wi th  a h y d r o g e n  a t o m  a t t a c h e d  to  the  r i n g  n i t r o g e n  and an  
oxo group  in the o~-pos i t ion  of the  p y r i d i n e  r ing;  i . e . ,  t a u t o m e r i e  f o r m  A is  c h a r a c t e r i s t i c  for  t h e m .  

I),' P,' 0 

I }1 I H I H 
R I~ CH 3 

A B XIX 

In c o n t r a s t  to o t h e r  h e t e r o a r o m a t i c  oxo compounds  [12], i t  i s  v e r y  d i f f i cu l t  to u s e  the  NH v i b r a t i o n a l  
f r e q u e n c i e s  in th i s  c a s e  to d i s t i n g u i s h  the  i s o m e r s  and to  e s t a b l i s h  the  m a j o r  t a u t o m e r i e  f o r m  in c o n n e c -  
t i on  wi th  the p ronounced  sh i f t  in t h e s e  f r e q u e n c i e s  b e c a u s e  of the i n t ense  i n t e r m o l e c u l a r  i n t e r a c t i o n  ( f o r -  
m a t i o n  o f  h y d r o g e n  bonds ) .  The  Nit band in the  s p e c t r a  o f  t h e s e  ~ - c a r b o l i n e s  is v e r y  b r o a d  and s t r o n g  at  
2100-3300 c m  -1, and the c e n t e r  o f  the  band is  a t  ~ 2800 c m  -1. The  low s o l u b i l i t y  of  2 - o x o - ~ - c a r b o l i n e s  
m a k e s  it i m p o s s i b l e  to r e c o r d  the  s p e c t r a  of s o l u t i o n s .  

A s t r o n g  i n t e r m o l e c u l a r  i n t e r a c t i o n  is  a l s o  o b s e r v e d  in the  s p e c t r a  of  4 - o x o - ~ - c a r b o t i n e s  XV and 
XVII: the NH bands  a r e  v e r y  b r o a d  and s t r o n g  at  2100-3150 c m  -~. The  i n t e nse  a b s o r p t i o n s  v a n i s h  above  
1600 c m  - l ,  but  a s t r o n g  band ,  which  is p r o b a b l y  r e l a t e d  to the  C = O v i b r a t i o n s ,  a p p e a r s  a t  1590 c m  -1. 
S i m i l a r  b e h a v i o r  of  the  c a r b o n y l  g roup  w a s  noted in y - p y r i d o n e  s t r u c t u r e s  by  a n u m b e r  of i n v e s t i g a t o r s  
[13-15] ,  who iden t i f i ed  the  C = O f r e q u e n c y  in t h i s  r e g i o n  by  d i f f e r e n t  m e t h o d s .  Th i s  s o r t  of sh i f t  in the 
a b s o r p t i o n  of  the  c a r b o n y l  g roup  i s  a p p a r e n t l y  exp l a ined  by  the l a rge  c o n t r i b u t i o n  of the  m e s o m e r i c  s t r u c -  
t u r e  o f  d i p o l a r  ion XIX. In th i s  c a s e  a l s o ,  the  low s o l u b i l i t y  made  i t  i m p o s s i b l e  to  m a k e  a m o r e  d e t a i l e d  
e x a m i n a t i o n  of  the a b s o r p t i o n  bands  r e s p o n s i b l e  for  the  s t r e t c h i n g  v i b r a t i o n s  of  the NH and C = O g r o u p s .  

I t  is  known tha t  2 - p y r i d o n e s  and 4 - p y r i d o n e s  d i f f e r  wi th  r e s p e c t  to t h e i r  a b s o r p t i o n s  in the  UV r e -  
g ion  [16]. Th i s  d i f f e r e n c e  is  a l s o  s u b s t a n t i a l  in the  c a s e  of 2 - o x o -  and 4 - o x o - v ~ - c a r b o l i n e s  and can  be  u sed  
to d e t e r m i n e  the  i s o m e r i c  f o r m s .  In the c a s e  of the  i s o m e r i c  a , - c a r b o l i n e s  III and XV, i t  was  shown (F ig .  
1) tha t  a h y p s o c h r o m i c  sh i f t  of  t he  a b s o r p t i o n  m a x i m a ,  a s  c o m p a r e d  wi th  the  a b s o r p t i o n  of the 2 -oxo  f o r m ,  
i s  c h a r a c t e r i s t i c  fo r  the  4 -oxo  f o r m .  

The signals of the methyl groups in the 4 and 9 positions and the signal of one proton in the 3 posi- 
tion for the 2-oxo form of III are observed in the PMR spectra at 2.69, 3.74, and 6.50 ppm, respectively; 
the signals of these protons for the 4-oxo form of XV are shifted to stronger field (2~ 3.56, and 6~ ppm)~ 
The signals of the protons of the benzene ring were obtained as an unresolved multiplet for both forms. 
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A mass  spec t romet r i c  investigation of carboline III showed that it is ext remely  stable and highly 
a romat ic .  The molecular  ion peak (M § with m/e  212 is the major  peak, and its value is in agreement  
with the molecular  weight calculated for ClaH12N20. The next most  intense peak (43.2%) is the ( M - l )  + 
peak (a, m/e  211) o ~ r t h e r  fragmentat ion is accompanied by the CO elimination that is charac te r i s t i c  for 
oxo s t ruc tures  [7, 17], which leads to the formation of ions b with m/e  184 (24.7%) and c with m/e  183 
(21.6%). 
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The loss of a CH 3 group by ions b and e leads to fragments d (m/e 169) and e (m/e 168) with intensities of 
20 and 21.6%, respect ively .  The carbolinium cation s t ruc ture  assigned to fragment c explains the subse-  
quent dis integrat ion with the loss ofanHCN molecule and the formation of ion f with m/e  156 (11.7~c). The 
s imi la r  dis integrat ion of f ragment  e gives ion g with mfe  141 {6.2%). Subsequent fragmentat ion apparently 
proceeds by the usual  path charac te r i s t i c  for indole der ivat ives .  

Under the influence of e lec t ron  impact,  i somer ic  earboline XV gives a maximum ion peak ( M - l ) §  
and the next most intense peak is the molecular  ion peak (M +) with m/e  212 {78.6%). The small  peak with 
m/e  171 (2.7~) is possibly due to the loss of an aeetonitr i le molecule by the molecular  ion. The fragments  
noted above for carboline III a re  also present  in the Spectrum. 

E X P E R I M E N T A L  

The IR spec t ra  of hexachlorobutadiene and mineral  oil suspensions were recorded with IKS-22 or  
UR-20 spec t rome te r s .  The UV spect ra  of dimethylformamide solutions were recorded with a Cary-15 
spec t romete r .  The PMR spec t ra  of t r i f luoroacet ic  acid solutions were recorded with an RS-60 spec t ro -  
mete r  with hexamethyldisi loxane as the external  s tandard.  The mass  spec t ra  were obtained with a Varian 
CH-8 spec t romete r .  

4 ,9 -Dimethy l -2 -oxo-~-ca rbo l ine  (III). A) A mixture of 0.55 g (2 mmole) of the hydriodide of 1-methyl-  
2-aminoindole (I) and 0.52 g (4 mmole) of acetoacet ic  e s t e r  in 6 ml of dry  pyridine was refluxed for 2.5 h~ 
The mixture was then cooled to room tempera ture  and poured with s t i r r ing  into 80 ml of cold water .  The 
result ing white precipi tate  was removed by filtration, washed with wate r  until the odor of pyridine vanished, 
and air  dried to give 0.41 g (97%) of carboline III with mp 310-312 ~ (dec., f rom te t rahydrofuran) .  

B) A total of 0.24 g (57%) of carboline III with mp 306-308 ~ (dec.) was s imi la r ly  obtained f rom 0.55 g 
(2 mmole) of the hydriodide of I and 1.08 g (5.35 mmole) of acetylmalonic e s t e r  by refluxing in 8 ml of d ry  
pyridine for 3 h. This product did not depress  the melting point of a sample of the product described above. 

4 ,9 -Dimethy l -3-e thy l -2-oxo-a , -ca rbo l ine  (IV). A total of 0.72 g (75%) of IV with mp 271-273 ~ (dec., 
f rom benzene) was s imi la r ly  obtained f rom 1.1 g (4 mmole) of the hydriodide of I and 1.26 g (8 m mole) of 
acetoethylacet ic  e s t e r  in 12 ml of d ry  pyridine by refluxing for 5 h. 
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9-Methyl -4-phenyl -2-oxo-ot -carbol ine  (V)~ A mixture of 0.27 g (1 mmole) of the hydriodide of I and 
0.38 g (2 mmole) of benzoylacet ic  e s t e r  in 3 ml of pyridine was refluxed for 4 h. The reaction mixture was 
cooled to room tempera ture  and poured into cold water .  The resul t ing dark precipitate was separated,  
washed with water ,  dr ied,  and dissolved in the minimum amount of benzene. Hexane was added to the ben- 
zene solution to give 0.16 g (58%) of carboline V with mp 273-275 ~ (from chloroform).  

9-Methyl-4-(p-ni t rophenyl) -2-oxo-cz-carbol ine  (VI). A s imi la r  react ion was car r ied  out with 0.27 g 
(1 mmole) of the hydriodide of I and 0.48 g (2 mmole) of ethyl p-ni t robenzoylaceta te .  The result ing res in -  
ous brown precipi ta te  was treated with diethyl ether ,  and the mixture was filtered to give 0.05 g (16%) of 
carboline VI as a c rumbly  yellow powder with mp 300-304 ~ (dec., f rom ethanol). 

9-Methyl-3-phenyl-2-oxo-o~-carbol ine (VII). A total of 0.25 g (46%) of carboline VII with mp 270 ~ 
(from toluene) was s imi la r ly  obtained f rom 0.55 g (2 mmole) of the hydriodide of I and 0~ g (4 mmole) of 
ethyl ~- formylphenylace ta te  by refluxing in 8 ml of pyridine for 1.5 h. 

4 ,9 -Dimethy l -3 -benzy l -2 -oxo-~-ca rbo l ine  (VIII). A mixture of 0.55 g (2 mmole) of the hydriodide 
of I and 0.88 g (4 mmole) of benzylacetoacet ic  e s t e r  in 5 ml of dry  pyridine was refluxed for 1.5 h. The 
react ion mixture was poured into cold water ,  and the result ing oily precipitate was separated,  washed with 
water ,  and dried.  The precipi tate  was then dissolved in benzene, and the solution was s t i r red  with act i -  
vated charcoal  and fi l tered.  Dilution of the benzene solution with hexane precipitated 0.28 g (46~) of VIII 
with mp 287-290 ~ (dec., f rom benzene). 

4-Methyl-9-benzyl-2-oxo-c~-carbol ine  (IX) o A mixture of 0.35 g (1.35 mmole) of the hydrochloride 
of 1-benzyl-2-aminoindole  (II), 0.26 g (2 mmole) of acetoacet ic  e s te r ,  and 3 ml of d ry  pyridine was r e -  
fluxed for 2.5 h, cooled to room tempera ture ,  and poured with s t i r r ing  into cold water .  The result ing p re -  
cipitate was removed by fil tration, washed with water ,  and air  dried to give 0.33 g (85%) of IX with mp 286- 
288 ~ (dec., f rom ethyl acetate ,  toluene). 

4 -Me thy l -9 -benzy l -3 -e thy l -2 -oxo -a -ca rbo l ine  (X). A mixture of 0.26 g (1 mmole) of the hydrochlo-  
ride of IIand 0.32 g (2 mmole) of acetoethylacet ic  e s t e r  was refluxed in 5 ml of d ry  pyridine for 2.5 h and 
poured into cold water .  The result ing resinous brown precipitate was separated,  washed initially with 
water  and then with 5 ml of methanol,  and a i r  dried to give 0.1 g (32%) of X as a gray,  free-flowing powder 
with mp 263-266 ~ (dec., f rom toluene). 

9 -Benzy l -4 -pheny l -2 -oxo -a - ca rbo l ine  (XI). As in the previous experiment ,  0.18 g (51%) of ca rbo-  
line XI with mp 226-228 ~ (dec., f rom carbon tetrachloride) was obtained from 0.26 g (1 mmole) of the hy-  
drochloride of II and 0.38 g (2 mmole) of benzoylacet ic  e s t e r  af ter  reprecipi ta t ion f rom benzene solution 
by the addition of hexane. 

5 ,7 ,12-Trimethyl indolo[2,3-b]-f f -carbol ine  (XIII). A mixture of 0.27 g (1 mmole) of the hydriodide 
of I, 0.26 g (2 mmole) of acetoacet ic  es te r ,  and 0.21 ml (1.5 mmole) of t r ie thylamine was refluxed in 5 ml 
of isopropyl alcohol for 2 h. The precipitate that formed after  cooling was separated and dissolved in the 
minimum amount of benzene. The benzene solution was passed through a column packed with aluminum 
oxide with elution by benzene. The eluate was evaporated to give 0.13 g (87~) of indolocarboline XIII with 
mp 262-264 ~ (from acetone).  This product did not depress  the melting point of a sample of known s t ruc ture  

[41. 

2 ,9 -Dimethy l -4 -oxo-~-ca rbo l ine  (XV). Diketene [0.24 g (4 mmole)] was added dropwise with s t i r r ing  
to 0.27 g (1 mmole) of the hydriodide of I and 0.21 ml (1.5 mmole) of dry  tr iethylamine in 5 ml of isopropyl 
alcohol,  and the mixture was refluxed for 1 h. The mixture was then cooled with cold water ,  and the r e -  
suiting crysta l l ine  precipitate was removed by filtration, washed with methanol, and a i r  dried to give 0.14 g 
(66%) of III with mp 311-313 ~ (dec., f rom te t rahydrofuran) .  This product did not depress  the melting point 
of a sample of III described above. The slightly colored alcohol filtrate was combined with the wash meth-  
anol and diluted with water .  The result ing precipitate was removed by filtration to give 0.035 g /16%) of 
carboline XV with mp 284-286 ~ (dec., f rom acetone). Found: C 73.9; H 5.9%. C13HI2N2 O. Calculated: 
C 73.6; H 5.7%. 

3 ,9-Dimethyl -4-e thyl -2-oxo-aJ-carbol ine  CCv-I) and 3 ,9 -Dimethy l -2 -e thy l -4 -oxo-~-ca rbo l ine  (XVII). 
As in the previous experiment ,  0.18 g (75~) of XVI with mp 264-266 ~ (from acetone) was obtained from 0.27 
g (1 mmole) of the hydriodide of I, 0.21 ml (1.5 mmole) of t r ie thylamine,  and 0.45 g (4 mmole) of methyl-  
propionylketene [18] by refluxing in isopropyl alcohol. Found: C 75.4; H 7.1%. CIsHI6N2�9 Calculated: 
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C 75.0; H 6.7%. The alcohol solution yielded 0.04 g (17%) of carbol ine  X'VII with mp 261-263 ~ ( f rom ben-  
zene).  Found: C 74.7; H 6.4~. C15HI6N20. Calculated:  C 75.0; H 6.7%. 

3 - M e t h y l - 4 - e t h y l - 9 - b e n z y l - 2 - o x o - ~ - c a r b o l i n e  (XVIII). A total  of 0.19 g (60%) of X~III with mp 241- 
243 ~ ( f rom benzene) was s i m i l a r l y  obtained f r o m  0.26 g (1 mmole) of the hydrochlor ide  of II, 0.21 ml (1.5 
mmoIe)  of t r i e thy lamine ,  and 0.45 g (4 mmole) of methylpropionylketene .  Found: C 80.1; H 6.6~. 
C21H20N20. Calculated:  C 79.7; H 6.4%. 
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