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React ions between 3-chloroacety l indole  and a roma t i c  aldehydes,  leading to the fo rmat ion  
of the a - o x o  epoxides I-IV,  have been pe r fo rmed .  The reac t ion  of the l a t t e r  with p ipe r i -  
dine and dimethylamine has given a -hyd roxy - f i - amino  ketones  of the indole s e r i e s .  

The Darzens  reac t ion  for  aldehydes and ketones of the indole s e r i e s  has  been cons idered  previous ly  
[1]. It appeared  of in te res t  to inves t iga te  this reac t ion  using an indole rad ica l  as the methylene  component .  
With this object ,  in the p r e s en t  work we have studied the reac t ion  of 3-chloroace ty l indole  with a r o m a t i c  
aldehydes.  

n ~ c  R 
ocH,c, + CH,ONaMeOH (-~J~Nfl \ ~  ~="~R j 

It It 
I - I V  

l R=H;  IIR=E-CH(CH~)2; l l lR=p-Br ;  IV R=ITI*NO 2 

The a ry l  indol-3-yl  oxo epoxides I - IV were  obtained in quanti tat ive y ie lds .  The p r e s e n c e  in the 
a roma t i c  r ing of the aldehyde of s t rong e lec t ron-donat ing  subst i tuents  hinders  the reac t ion ;  thus,  for  ex-  
ample ,  it does not take place with vanillin, anisaldehyde,  and p-d imethylaminobenzaldehyde .  The s t r u c t u r e  
of the oxo epoxides obtained was es tabl i shed by ana lys i s  and spec t roscopy .  The UV s p e c t r a  of compounds 
I-IV a r e  s i m i l a r  to those of 3-acetyl indole .  The IR spec t r a  have cha rac t e r i s t i c  absorpt ion  bands of a C =O 
group at 1630 cm -1, of an a rom a t i c  s y s t e m  of bonds at  1610 cm "i ,  and of an NI-I group at 3210 c m  -1. In 
the PMR spec t rum  of compound I the re  a r e  two doublets at  6 = 4.24 and 4.45 ppm in terac t ing  with one ano-  
ther  with a sp in-sp in  coupling constant  J = 1.8 Hz. The magnitude of J p e r m i t s  the s ignals  to be  ass igned  
to the protons  of a t h r e e - m e m b e r e d  oxide r ing probably p resen t  in the t r ans  posit ion.  The molecu la r  
weights of the oxo epoxides I - IV were  de te rmined  m a s s - s p e c t r o m e t r i c a l l y  (Table 1). 

TABLE 1. Cha rac t e r i s t i c s  of the a -Oxo  Epoxides Synthesized 

Com- mp,'C 
)ound 

I 198--199 
II 183--184 

III 204--205 
IV 223--224 

Empirical 
formula 

CITHI~NO2 
C2oHagNO2 
ClTH12BrNO~ 
CITHI2N~O4 

Molecular 
weight 

found calc. 

263 ~o~ 
3O5 

34'1~08343 3~2' 
308 

Found, % Calculated % 

C ! H N Br C H N Br 

i 

77.5 5 0  { 5,1 - -  77,6 5,0 5,3 - -  

78# 6:3 / 4,6 - 78,716,314,6/- 
59,9138 4,4 23,6 59,7 13,5 4,1/23,4 
66 4J 3:91 9,2 -- 66,2 t3,9 / 9 ,1)-  

98 
91 
96 
98 

*For  Communicat ion LII, see  [5]~ 
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It is known [2] that diaryl  oxo epoxides of the type of Ar--CO--CH--CH--Ar '  r eac t  with secondary  
\ /  

O 

amines with the opening of the epoxide ring and the format ion of f l - amino-a -hydroxy  ketones.  The oxo 
epoxides I-III that we obtained r eac t  s imi l a r ly  (Table 2). Under these conditions no reac t ion  with compound 
IV takes place.  

o OH 
ii I / / - ~ J  R 

R~NH i f /  -,iT---T~--C--CfI_CH--~/ /\~ 

H 
V~X 

The s t ruc tu re  of products  V-X was establ ished by e lementa ry  anaIyses  and IR, UV, and PMR spec-  
t roscopy.  The i r  UV spec t ra  a r e  s imi la r  to that of 3-acetyl indole.  The IR spec t raofcompounds  V-X have 
the cha rac t e r i s t i c  absorpt ion bands of C =Ogroups  at 1630-1650 cm - i ,  NH at 3200-3280 cm - i ,  and OH at 
3440-3490 cm - i .  

In the mass  spec t ra  of the compounds studied, the peak of the ion with m / e  144 corresponding to the 

f ragment  f l - Ind -C  ~- O ~ [3] has the maximum intensity.  In the mass  spec t ra  of compounds I-IV, there  a re  
peaks of the molecu la r  ions with m / e  263, 305, 308, and 342/344 (calculated for  the isotopes Br 7s and Br81). 
In spite of the absence of the peak of the molecular  ton in the spec t rum of compound IX, the c o r r e c t n e s s  of the 
proposed s t ruc tu re  is conf i rmed by the exis tence of a s t rong peak with m / e  176 corresponding to the f r ag -  

ment  (CH3)2CH-Ph-CH = I~ (CH3) 2. The p rocess  for  the format ion of this ion is s imi l a r  to that for  the fo r -  
+ 

mation of the CHz= NH 2 ion with m / e  30 [4]. 

In the PMR spec t rum of compound VI in the s trong field region at 6 = 1.08 ppm the re  is a doublet due 
to the methyl protons  of an isopropyl  group. The signal of the protons of the methyl groups in the fl and y 
posit ions of the piperidine ring par t ia l ly  over laps  this signal. In the 2.10-2.70 ppm region there  a re  the 
signals of the protons of the methylene groups in the c~ position of the piperidine ring. The signals of the 

protons of the methine groups a r e  located at 6 = 4 . 4 1 ( ) C H - - N ) a n d  5.76 p p m ( ) C H - - O H ) .  Thei r  spin- 

spin coupling constant  is 6.4 Hz. 

In the PMR spec t rum of compound VII, in the 0.90-1.40 ppm region there  a r e  the signals of the pro-  
tons of methylene  groups in the fi and y positions of the piperidine nucleus.  In the weaker field, in the 2.15- 
2.60 ppm region, there  a r e  the signals of the protons of the methylene groups in the ~pos i t ionsof  the pipe- 

( )  ) r idine ring. The signals of the protons of the meth inegroups  a re  located at 6 = 4.42 CH N and 5.66 

ppm/X'~.CH--OH~; J =  6.4 Hz. 

TABLE 2. Charac te r i s t i c s  of the f l -Amino-a-hydroxy  Ketones 
Synthesized. 

R 

V:I:CH,CH ,2 
VIII" Br 

NR'2 

--N(CH3)2 

--N(CHa)2 

--N(CH3)2 

mp, Empirical 
"C formula 

102-- 
- -  103 

165-- 
--166 

C22H24N20~ 

C~H~oN20~ 

C~2H~zBrN~O2 

]CI~H~oN20~ 

C~2H2~N20~ 

CxgHIgBrN~O2 

Found, % 

161-- 
--162 
94-- 
-~.5 

i59-- 
--160 
156-- 
--15,7 

I 
Calculated, % I ~. 

C H N 

75,7 7,11 8,2 -- 75,8 6,9 

76,91 7,9 7,4 -- 76,9 7,7 

57 , 63 18,31618'5,4 

6 7i86 740165 

758)0 ~ i75141715 

8~0 - -  

7,2 

6,6 .8,7 
i 

9,F 

50 

52 

4{) 

6{3 

90 

56 
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The PMR s pec t rum  of IX has the signal of the protons of an isopropyl  group:  a doublet  belonging to 
the protons of the methyl  groups  at  6 = 1.05 ppm and a septe t  of the proton of the methine group at  5 = 2.68 
ppm. The protons  of the methyl  groups -N(CH3) 2 give a s inglet  at 5 = 2.25 ppm. In the weaker  field region 

there  a r e  two doublets due to the protons of the methine groups ~ C H - - N  (~ = 4.31 ppm) and ~ / C H - - O  (~ = 

5.70 ppm). The i r  sp in-sp in  coupling constant  is 7 Hz.  

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

Pr.eparat ion of the Aryl  Indol -3-y l  Oxo Epoxides.  With i c e - w a t e r  cooling and v igorous  s t i r r ing ,  a 
solution of 0.065 mole  of sodium methoxide in 20 ml of methanol was added dropwise  to a suspens ion  of 
0.089 mole  of 3-chloroacety l indole  and 0.076 mole  of the app rop r i a t e  a roma t i c  aldehyde in 50 ml of me th -  
anol. The reac t ion  mix tu re  was poured into ice water  acidif ied with acet ic  acid.  The prec ip i ta te  that 
deposited was f i l te red  off, washed with water  and ether ,  and dried.  Yield 91-98 go. The compound was 
purif ied by r ec rys t a l l i za t ion  f r o m  ethanol. 

React ion of the Aryl  Indol -3-y l  Oxo Epoxides with Piper id ine  and Dimethylamine~ To a suspension 
of 0.002 mole  of the appropr i a t e  oxo epoxide in 200 ml  of methanol  was added 0.004 mole  of the appropr i a t e  
secondary  amine.  The mix tu re  was heated until dissolut ion was comple te  and was lef t  overnight  at  r oom 
t e m p e r a t u r e .  The c r y s t a l s  of unchanged oxo epoxides that had deposi ted were  f i l t e red  off, and the solvent  
was dist i l led off in vacuum. The res idue  was c rys t a l l i zed  f r o m  ethanol. 

The UV spec t r a  were  m e a s u r e d  on an SF-4A spec t ropho tomete r  in ethanol. The IR spec t r a  were  
m e a s u r e d  on a UR-10 ins t rument  in the f o r m  of mul ls  in paraff in  oil.  The mass  s p e c t r a w e r e o b t a i n e d o n a  
MKh-1303 ins t rument  with a s y s t e m  for  the introduction of the sample  d i rec t ly  into the ion sou rce  (30 eV, 
100-160~ The PMR s pec t r a  were  taken on a JNM-4H-100 ins t rument  with pyridine (VI, VII, IX) and 
deutera ted  d ime thy l fo rmamide  (I) as solvents  and t e t r ame thy l s i l ane  as internal  s tandard .  

The authors  exp re s s  the i r  deep gra t i tude  to the Dr.  Yu. N. Scheinker  and K. F. Turchin for  a s s i s t a n c e  
in the in te rpre ta t ion  of the PMR spec t ra .  
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