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Reaction products of N-carbazolylacetyl chloride under FriedeI- 
Crafts reaction conditions include carbon monoxide, the reaction 
product from caxbazole and formaldehyde (CF condensate), and 
earbazole, k is postulated that decarbonylation of N-carbazolyl- 
acetyI chloride involves intermediate formation of a N-carbazolyl- 
methyl cation. 

In a t t empt ing  to effect  cycl ic  condensa t ion  of N-  
ea rbazo ly l ace ty l  chloride,  we have s tudied i ts  r e -  
ac t ion  with a l u m i n u m  chlor ide  in benzene .  I t  was 
found, however ,  that unde r  these condi t ions  the N- 
ea rbazo ly l ace ty l  chlor ide  is decomposed  with evol -  
ut ion of ca rbon  monoxide .  

Only one r eac t i on  equat ion is known for  the de-  
ea rbony la t ion  of acid ch lor ides  dur ing  F r i e d e l - C r a f t s  
aeylat ion,  it  be ing  shown, for  example,  in the case  
of p iva loyl  ch lor ide  [1] that the r eac t ion  is of the 
f i r s t  o r d e r  with r e s p e c t  to acid chlor ide,  and of 
zero  o r d e r  with r e s p e c t  to the a r o m a t i c  hydroca rbon .  
Thus the p robab i l i t y  of deca rbony la t ion  of the acid 
ch lor ide  is  d e t e r m i n e d  by the condi t ions  for  d i s t r i -  
but-ion of the pos i t ive  charge  in the i n t e r m e d i a t e l y  
fo rmed  ea rboca t ion  R ~ 

RG+ 
(9 

R--CoEi + A|CI 3 -~ CO + A|CI 4 

In full agreement with this equation are the instabil- 
ities of trialkyl-, triaryl-, and some aminoacetyl 
chlorides, and the stabilities of chlorides of normal 
fatty acids [2-4]. 

The splitting of the N-carbazolylacetyl chloride 
takes place independent of the aromatic hydrocarbon 
(no products of reaction with benzene are found), 
and as is assumed in the mechanism put forward 
above i. eo, with formation of a N-carbazolylmethyl 

cation: 

~ --CH2--COCI + AICI 3 

- -  ~ = C H  AICI 4 + CO 

A B 

Distribution of the positive charge in the latter 
probably involves the w electrons of the carbazole 

ring system of the appropriate formula B (for example 
thin-layer chromatography shows that N-benzyl- 
carbazole is not among the reaction products). The 
possibility of such stabilization of the N-carbazolyl- 
methyl cation is also a cause of instability of N- 
carbazolylacety! chloride in the Friedel-Crafts 
acylation reaction. 

After hydrolysis of the reaction complex, there are 
isolated products of reaction of carbazole with form- 
aldehyde, CF condensate (identified by IR spectrum 
infusibility, very low solubility in organic solvents 
[5]), yield 60%, and carbazole, yield 20%. N-Hydroxy- 
methylcarbazole is not found among the reaction 
products [6], concentrated hydrochloric acid has been 
found [6] to convert it to CF condensate. 

EXPERIMENTAL 

N-Benzylcarbazole was prepared as deseribed in 
[7]. After chromatographing and reerystallizing from 
EtOH, it had mp 116-116.5~ the literature [7] gives 

mp 114 ~ 
N-Carbazolylacetlc acid was prepared as described 

in [8]. After re-precipitating and then reerystallizing 
from EtOH, benzene, and EtOAc-CHCI 3 it had mp 
184-184.5 ~ The literature gives mp 216 ~ Found: 
N 6.25; 6.38%; M 235; 225. Calculated for CI4HIINO2: 
N 6.22%; M 225. IR spectrum: intense CO (of the 
carboxyl group) absorption band at 1715 cm -I, other 
bands at 1598, 1486, 1447, 1404, 1327, 1242, 1211, 
1156, 921, 857, 749, 724, 700 cm-i;noN-H valence 
vibrations absorption band (this band is found with 
carbazole, at 3410 era-l). 

N-Carbazolylacetyl chloride. 3 g (0.013 mole) 
N-carbazolylacetic acid, 2 drops of pyridine, 5 ml 
(0.07 mole) SOCI2, and 20 ml dry ether were stirred 
together for 15 rain at 20 ~ , and 30 rain at 40 ~ . The 
solution was decanted off, the solvent distilled off, 
the residue kept for 5 rain at 1-2 mm pressure, to 
give N-carbazolylaeetyl chloride C14HIoCINO as pale 
yellow crystals, mp I15-i17 ~ (decomp). Heating the 
chloride with aniline in benzene gave a quantitative 
yield of N-carbazolylacetanilide, white needles mp 
285.5-286 ~ (ex xylene). Found: C 80.0; 80.2; H 5.35; 
5.40 ; N 8.99 ; 9.07%. Calculated for C20HIGN20: C 80.0 ; 
H 5.37; N 9.32%. 

R e a c t i o n  o f  N - c a r b a z o l y l a e e t y l  ch lor ide  with a l -  
u m i n u m  chloride. A flask was fitted with mercury- 
sealed stirrer, dropping funnel, reflux condenser 
with bubbler (40-50 ml/min) for argon, and vent 

for gaseous reaction products. 0.71 g (0.0053 mole) 
AICI3 and 30 ml benzene were added, the mixture 
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he ld  at  5-7*,  and 1.29 g (0.0053 mole)  ac id  ch lo r ide  
in 40 ml  benzene  added.  The whole was then s t i r r e d  
fo r  50 min  more ,  and the r e a c t i o n  p roduc t s  pou red  
onto ice  p lus  HC1. The p r e c i p i t a t e  was f i l t e r e d  off, 
and washed  with wa te r ,  when compound I was obta ined .  
The o r g a n i c  l a y e r  of the f i l t r a t e  was washed  with 
wa te r ,  the so lven t  d i s t i l l e d  off, the r e s i d u e  t r e a t e d  
with 2% NaOH, the m i x t u r e  f i l t e r ed ,  and the f i l t r a t e  
ac id i f i ed  to g ive  N - c a r b a z o l y l a c e t i c  acid,  y ie ld  0.3 g 
(25%). The NaOH- inso lub l e  r e a c t i o n  p roduc t  was 
d r i ed ,  and along with compound I, exhaus t ive ly  ex-  
t r a c t e d  w i t h b e n z e n e .  The e x t r a c t w a s  c h r o m a t o g r a p h e d  
on A1203, u s ing  benzene ,  when c a r b a z o l e  was i so la ted ,  
y i e ld  0.18 g (20%), mp 236-238  ~ (ex xy lene) .  Unde-  
p r e s s e d  mixed  mp with authent ic  c a r b a z o l e .  The 
r e s i d u e  r e m a i n i n g  a f t e r  e x t r a c t i o n  was CF condensa te ,  
an in fus ib le  a m o r p h o u s  powder  (when hea ted  above 
360* i t  g r a d u a l l y  c h a r r e d )  of ve ry  low so lub i l i t y  in 
org~mic so lven t s  (pyr id ine ,  n i t robenzene ,  ani l ine ,  e tc) .  
T h e r e  was  N-H va lence  v ib r a t i ons  abso rp t i on  band 
[5]. Yie ld  of CF condensa t e  0.42 g (60% on the ac id  
c h l o r i d e  d e c o m p o s e d ,  as  c a l cu l a t ed  on the f r a g m e n t  
C12HsNCH2). The gas  m i x t u r e  co l l ec t ed  dur ing  the 
r e a c t i o n  was  ana lyzed  with a VTI-2  gas  a n a l y z e r ,  
y i e ld  of CO 84.2 ml (NTP), 71%. 

IR s p e c t r a  w e r e  r e c o r d e d  with a IKS-14 s p e c t r o -  
p h o t o m e t e r :  a) fo r  the 3600-3100  cm -1 and 2 0 0 0 -  

700 cm -1 r e g ions  a va se l i ne  mul l  was used  (L iF  and 
NaC1 p r i s m s ) ,  in the 3100-2800  cm -1 region ,  t ab le t s  
with KBr  (L iF  p r i s m ) .  
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A new and original method of synthesizing difficultly accessible 

i/CH,CHR'O \ ~  
1-hydr~ila~anes N--CH2CHR"O--SiH, is developed. It is based on 

\CH2CHR'"O / 
transesterifieation of the appropriate borauanes in the presence of 
aluminum alkoxide catalyst. The method is used to prepare four 
compounds of the type stated, only one of which (R' =R" =R" =H) 
was previously known. 

Up to the p r e s e n t  the only  known r e p r e s e n t a t i v e  
of 1 - h y d r o s i l a t r a n e s  wi th  a S i - -H  bond, is  s i l a t r a n e  
i t s e l f  (Ia), which was  p r e p a r e d  by r e a c t i n g  t r i e t h a n o l -  

am.ine with t r i e t h o x y s i l a n e  (II) [2]: 
I l 

N(CIt2CH2OH)3 + (C2HsO)3SiH --. N(CH2CH~O)zSiH+3C~HsOH 
' [I la 

However  th is  r eac t ion ,  fo r  which the r e a c t i o n  con-  
d i t ions  a r e  not  g iven  in the l i t e r a t u r e ,  i s  c o m p l i c a t e d  
by s ide  r e a c t i o n  of the t r i e t h a n o l a m i n e  with the 
Si - -H bond, r e s u l t i n g  in qui te  a low y i e ld  of I a  
(22%) [3]. 

We have deve loped  a qui te  new and o r i g i n a l  method  
of p r e p a r i n g  s i l a t r a n e  and i t s  C - d e r i v a t i v e s  con-  
ta in ing  the Si---H bond [4, 5]. I t  i s  b a s e d  on the a l -  
uminum a l k o x i d e - c a t a l y z e d  t r a n s e s t e r i f i c a t i o n  of the 
r e a d i l y  a c c e s s i b l e  c o r r e s p o n d i n g  b o r a t r a n e s  (III) 
[6] by t r i e t h o x y s i l a n e  (II), the equa t ion  be ing  

C,2CNR'O /' I c.~cHwo i 
/ \ +  a,(oR)~ , / \ r  

N--CH~CHR"O- -B + ( C 2 H ~ O ) 3 S I H - - ~ N - - C H 2 C H R " O - - S i H  + 
\ / \ / 

CH2CHR"'O CH2CHR'"O 

I I I  I I  I 

* F o r  P a r t  X s e e  [1]. ~ II(OC2H~)~, 


