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The r eac t ion  of 2-aminoindole  with ~ ,  f l -unsa tura ted  aldehydes and ketones  leads to s - c a r -  
bol ines ,  t he f t - ca rbon  a tom of the oxo compound at tacking C 3 of the indole. In a n u m b e r  of 
c a s e s ,  r eac t ions  with bifunctional  de r iva t ives  take place with the c leavage  of a c a r b o n -  
ca rbon  bond and the fo rmat ion  of the pentacycl ic  s y s t e m  of indolo[2 ,3-b] - f f -earbo l ine .  The 
s a m e  subs tances  a re  obtained f rom 2 -amino-3 - (a ry lme thy lene ) indo le s  and 3 - ( a r y l m e t h y l e n e ) -  
oxindoles.  The r e p l a c e m e n t  of one molecule  of 2-aminoindole  by o ther  accep to r s  did not 
lead to the fo rmat ion  of u n s y m m e t r i c a l  s t r u c t u r e s .  

The condensat ion of 2 - a m i n o - l - m e t h y l i n d o l e  with o~,/~-unsaturated ketones  leads to ~ - c a r b o l i n e s  [2]. 
On expanding the range  of unsa tu ra ted  oxo compounds and varying the indole pa r t ,  we found that  the r e a c -  
tion of 2 -aminoindoles  (1) with e thyl ideneacetone,  methyl  vinyl ketone,  crotonaldehyde and c innamaldehyde 
takes  place with the fo rma t ion  of 2 ,4 -d imethy l - ,  2 - m e t h y l - ,  4 -me thy l - ,  and 4 - p h e n y l - ~ - c a r b o l i n e s ,  r e -  
spec t ive ly .  In all  c a s e s ,  the/7 - c a r b o n  a tom of the unsa tura ted  oxo compound a t tacks  not the amino group 
(as is the case  in the synthes is  of quinolines) but the C 3 a tom of the indole molecu le .  No i somer i c  sub-  
s tances  could be detec ted  ch roma tog raph ica l l y .  However ,  in some c a s e s  the condensat ion of the oxo c o m -  
pound with the par t ic ipa t ion  of two molecu les  of (1) takes place as a side p r o c e s s  or  even as the main p r o -  
c e s s .  For  example ,  the reac t ion  of (Ia, R = CH 3) with mes i ty l  oxide gave not the dihydrocarbol ine  (II), the 
fo rma t ion  of which could be expec ted  by  analogy with the reac t ion  between aniline and mes i t y l  oxide, but 
5 ,7 ,12 - t r ime thy l indo lo [2 ,3 -b ] - a - ca rbo l ine  (Ilia), ident ical  with the subs tance  obtained f rom (Ia) and a c e t -  
aldehyde [3]. In the reacUon,  a C - C  bond is c leaved  and, apparent ly ,  the gem-d ihydro  compound (IV) is 
fo rmed ,  which, however ,  could not be i so la ted  and identified since it a r o m a t i z e d  with the loss  of a m o l e -  
cule of methane ,  giving IIIa .  This hypothes is  is conf i rmed  by the fo rmat ion  of the same  compound (Ilia) in 
e x p e r i m e n t s  with m e s i t y l  oxide and with diacetone alcohol or  4 -hydroxypen tan -2 -one .  
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Under s i m i l a r  conditions [heating with the hydrochlor ide  of (Ia) in i sopropanol  in the p r e s e n c e  of t r i -  
e thylamine]  ace toace t ic  e s t e r  a l so  f o r m s  (IIIa). If, however ,  protonie  solvents  a re  excluded and the p r o c e s s  
is p e r f o r m e d  in d r y  pyr id ine ,  2 - o x o - a - c a r b o l i n e  [4] is obtained.  

* Fo r  Communica t ion  XXXVH, see [1]. 
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The reac t ions  desc r ibed  take place fa i r ly  slowly and are  accompanied  by cons iderable  res ini f icat ion,  
which is evidently respons ib le  for  the low yields of (IIIa). If, however ,  ethyl  ~ - cyanoc innama te  or  benzy l -  
idenemalonic e s t e r  is caused  to r e a c t  with (I) in the p r e sence  of isopropanol ,  compounds (V) a re  fo rmed  
rapid ly  (in 15-20 min) and in good yie lds .  

/R" 
2 + C6H __CH=Cx 

N H~ "C02C~H s 
I 
R 

R'= CN, COOC2H 5 

I I 
R R 

Va R=CH~; b R=CH2CeHs 

Here  the s t rong influence of the two e lec t ron -accep t ing  groups  fac i l i ta tes  both the p r o c e s s  of addition 
to the double c a r b o n - c a r b o n  bond and also so lvolys is  and a romat iza t ion .  It  m a y  be cons idered  that  in 
these c a s e s  cleavage takes place in the manner  of a r e t roa ldo l  or  a r e t r o - C l a i s e n  condensat ion.  Fo r  such 
models ,  the fo rmat ion  of (V) apparent ly  does not requi re  the obl igatory  par t ic ipa t ion  of a protonic solvent  
or  the appearance  of a kinet ical ly  independent molecule  of aldehyde.  Then an a l te rnat ive  reac t ion  m e c h -  
an ism approx ima tes  to the type of a r e v e r s e  Michael reac t ion  [5] and includes the fo rmat ion  of the i n t e r -  
media te  compound (VI), which is c leaved  he te ro ly t ica l ly ,  giving the d ia ry lmethane  cat ion (VII) which then 
a t tacks  a second molecule  of 2-aminoindole  with the format ion  of the i ndo lo -~ -ca rbo l ine  (V). 
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The fo rmat ion  of a cat ion of s i m i l a r  s t ruc tu re  in the 2-aminothiophene s e r i e s  has  been sugges ted  
p rev ious ly  [6]. Correspondingly ,  we have obse rved  [7] that  in the reac t ion  of a sa l t  of (Ia) with p -d ime thy l -  
aminobenzaldehyde the resu l t ing  2 -amino-3- (a ry lmethy lene ) indo le  (VIII) is capable ,  under  alkaline condi-  
t ions,  of condensing with (Ia), giving (IXa). In an a t tempt  to rep lace  the (Ia) in this reac t ion  by the more  
read i ly  avai lable  1-methyloxindole  (Xa) we again obtained (IXa), but in low yield.  The s ame  low yield of 
(IX) was obtained in the reac t ion  of (1) with the 3- (ary lmethylene)oxindole  (X1). If a compound (X) or  (XI), 
differ ing by the subst i tuents  in the benzene r ing and on the ni t rogen a tom f rom the 2-aminoindole  m o l e -  
cule was used,  in nei ther  case  was a substance  (IX) of u n s y m m e t r i c a l  s t ruc tu re  obtained.  The s t ruc tu re  
of the produc t  was always de te rmined  by that  of the initial 2 -aminoindole .  Thus,  in the case  of the oxindole 
de r iva t ives  no d i rec t  cycl izat ion took p lace .  Only the migra t ion  of the a ry lme thy lene  group into the m o l e -  
cule of the 2-aminoindole  and then i ts  r eac t ion  with a second molecule  of (I) was obse rved .  When (VIII) 
was  condensed with (X), it was poss ib le  to isolate  and identify compound (X1), in addition to (IXa). 
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When the initial oxindole (X or XI) contained halogen in position 5, halogen was absent from the (IX) 
obtained. Consequently, the formation of (IX) takes place through a molecule of 2-aminoindole and the 
arylmethylene group from (XI). When 2 moles of (Ia) per 1 mole of (XI) was used, the yield of (IX) was ac- 
cordingly doubled. 

In the condensation of {VIII) with 2-amino-l-benzylindole (Ib), instead of the expected unsymmetrical  
substance a mixture of the symmetr ical  indolo-a-carbolines (IXa and IXb) was obtained, their  s t ructures  
being shown by the identity of their  Ill spectra  with the respective authentic samples and by mass spectrom- 
e t ry .  

~ ~ H C s H 4 N ( C H 3 } 2  + ~ +  OH-_ ~ 

~ . , ~ N / ~ N  H2 NH 2 
CH 3 CH2CeH5 CH3 

IX8 

I t CH2C~H 5 CH~C6HI~ 
IX  b 

In an attempt to obtain an unsymmetrical  structure starting from 4-benzyl idene-3-methyl- l -phenyl-  
pyrazolin-5-one and (Ia), we again isolated only the indolo-a-carboline (Va). The pyrazolinone structure 
did not take par t  in the condensation. 

Thus, here ,  as well, apparently, the reversibi l i ty  of the process  leads to the situation that he tero-  
cyclization takes place in the direction of the formation of the thermodynamically more stable symmetr ical  
systems.  

In alkaline media, solvolysis goes to completion and from the 3-benzylidene derivatives of oxindole- 
or 2-aminoindole, after boiling in ethanolic caustic potash solution, we isolated the aldehyde in the form of 
the 2,4 -dinitrophenylhydraz one. 
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In favor of the proposed scheme is also the fact that compound (IX) is formed simply by boiling {VIII) 
in alcoholic alkali without the addition of an accepter  of the arylmethylene residue (as which we previously 
added oxindole derivatives) ; but under these conditions the yield of (IXa) is halved (falling from 80 to 40~). 
Alternatively, it is possible that addition f i rs t  takes place in the manner of a Michael reaction, and then 
the intermediate structure (XID undergoes solvolysis.  

+laJ  " 

~ " ' v " ~ ~  I J ~ I ' L c. ,  J Clt 3 
XII 

L c% (~"s J c"z 

Experiment did not contradict this mechanism, either. When the reaction was performed in absolute 
acetonitrile m the presence of dry triethylamine, an indolo-~-carboline (IX) was formed, although the 
yield was halved. It may be assumed that the two processes take place in parallel. 

There is information in the literature on the heterolytic cleavage of the double carbon-carbon bond 
of similar structures [8-11]. 

Thus,/3 -hydroxy ketones, ~ ,/3 -unsaturated ketones, and esters of/3 -oxo acids and of (x,/3 -unsaturated 
acids, on reaction with 2-aminoindoles, either form (~-carbolines or are converted with cleavage of a 
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c a r b o n - c a r b o n  bond and the par t ic ipa t ion  of a second molecule  of aminoindole into i n d o l o - a - c a r b o l i n e s .  
The second p roc e s s  takes  place  m o r e  slowly, under  m o r e  s e v e r e  condit ions,  and apparent ly  by  two d i f fe r -  
ent rou tes  in which al l  the s tages  a re  equi l ibr ium p r o c e s s e s  with the except ion of the l a s t  one - a r o m a t i z a -  
t ion.  

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

The IR s p e c t r a  were  taken on an IKS-22 i n s t rumen t  in paraff in  oil .  The m a s s  s p e c t r a  were  taken on 
an MKh-1303 ins t rument .  The identi ty of compounds (III, V, IX, and XI) with the r e spec t ive  authentic 
s amp le s  was shown by compar ing  the i r  ch romatograph ic  mobi l i t ies ,  mel t ing  points,  and IR spec t r a ,  and 
also m a s s - s p e c t r a l l y .  

2 , 4 - D i m e t h y l - ~ - c a r b o l i n e .  A mix ture  of 0.084 g (0.5 mmole)  of 2-aminoindole  hydrochlor ide ,  0.052 
g (0.62 mmole)  of e thyl ideneacetone,  and 0.14 ml  (1 mmole)  of t r i e thy lamine  in 1.5 ml  of isopropanol  was 
boiled in a c u r r e n t  of n i t rogen for  30 min .  Af ter  cooling, wa te r  was added, and the p rec ip i ta te  that  de-  
posi ted was f i l t e red  off and washed with ethanol .  This gave 0.06 g (61~c) of 2 , 4 - d i m e t h y l - ~ - c a r b o l i n e  with 
mp 222-224~ ( f rom methanol) .  According to the l i t e ra tu re  [16], mp 222-222.5~ UV s p e c t r u m :  ~ max 
218,239,  261,296,  332 nm (log e 4.45, 4.26, 4.02, 4.13, 3.60). 

2 - M e t h y l - ~ - c a r b o l i n e .  A mix tu re  of 0.084 g (0.5 mmole)  of 2-aminoindole  hydroch lor ide ,  0.1 g (1.5 
mmole)  of methyl  vinyl ketone,  and 0.14 m l  (1 mmole)  of t r i e thy lamine  in 1.5 ml  of i sopropanol  was boiled 
in a c u r r e n t  of n i t rogen for  1 h. The solvent  was evapora ted  off and the res idue  was d isso lved  in benzene 
and sepa ra t ed  p r e p a r a t i v e l y  on a lumina  (activity grade  II) in the b e n z e n e - e t h y l  aceta te  (3:1) s y s t e m .  
This gave 0.027 g (30%) of 2 - m e t h y l - ~ - c a r b o l i n e  with mp 252~ According to the l i t e ra tu re  [14], mp 252- 
254~ 

4 - M e t h y l - ~ - c a r b o l i n e .  S imi la r ly ,  0.084 g (0.5 mmole)  of 2-aminoindole  hydroch lor ide ,  0.1 g (1.5 
mmole)  of crotonaldehyde,  0.14 ml  (1 mmole)  of t r i e thy lamine ,  and 1.5 ml  of i sopropanol  (boiled in a c u r -  
ren t  of n i t rogen for  4 h) gave 0.03 g (33~c) of 4 - m e t h y l - ~ - c a r b o l i n e  with mp 216~ ( f rom methanol) .  Ac -  
cording to the l i t e ra tu re  [14], mp 217-219~ 

4 - P h e n y l - ~ - c a r b o l i n e .  As in the preceding  case ,  0.5 g (3 mmoles )  of 2-aminoindole  hydrochlor ide ,  
0.4 g (9 mmoles )  of c innamaldehyde,  6 ml  of isopropanol ,  and 0.084 ml  (6 mmoles )  of t r i e thy lamine ,  a f t e r  
being boiled for 3 h, gave 0.13 g (18%) of 4 - p h e n y l - ~ - c a r b o l i n e  [sys tem for p r e p a r a t i v e  separa t ion :  
t o l u e n e - e t h y l  aceta te  (3:2)] ,  with mp 223-225~ UV spec t rum:  ~ m a x  218, 247, 300 nm (log~ 4.63, 4.26, 
4.09). PMR spec t rum  (in d imethyl  sulfoxide):  doublet  (3-H), 5 7.0 ppm (J2,3 = 5 Hz). Found, ~c: C 83.9; 
H 5.5. C17H12• 2. Calculated,  ~c: C 83.6; H 5.0. 

5 ,7 ,12-Tr imethyl indolo[2 ,3-b] - (~-carbol ine  (IIIa). a) F r o m  diacetone alcohol.  A mix tu re  of 0.55 g 
(2 mmoles )  of 2 - a m i n o - l - m e t h y l i n d o l e  (Ia), 023  g (2 mmoles )  of diacetone alcohol,  and 0.42 ml  (3 mmoles )  
of t r i e thy lamine  in 4 ml  of d ime thy l fo rmamide  was boiled for  7 h. The da rk  t r a n s p a r e n t  solution was 
cooled to 10~ and the c rys ta l l ine  p rec ip i ta te  that  deposi ted was f i l te red  off and washed f i r s t  with d imethy l -  
f o rmamide  and then with w a t e r .  After  drying,  0.13 g (43%) of (IIIa) was obtained with mp 265-266~ [3]. 
Found, ~c: C 80.6; H 5.3; N 14.0. C20H17N 3. Calculated,  ~c: C 80.2; H 5.7; N 14.0. 

b) F r o m  4-hydroxypen tan -2 -one .  A mixture  of 0.14 g (0.5 mmole)  of the hydriodide of (Ia), 0.1 g (1 
mmole)  of 4 -hydroxypen tan-2 -one ,  and 0.11 ml  (0.75 mmole)  of t r i e thy lamine  was boiled in 3 ml  of i so -  
propanol  for 3 h. The r eac t ion  mix tu re  was evapora ted  in vacuum to d rynes s ,  and the res idue  was c a r e -  
fully t r i t u ra t ed  with 3 ml  of methanol  and f i l t e red  off. The substance was washed  with more  methanol  on 
the f i l te r ,  giving 0.04 g (54~) of the s ame  (IIIa). 

c) F r o m  mes i ty l  oxide. S imi la r ly ,  0.14 g (0.5 mmole)  of the hydriodide of (Ia) and 0.1 g (1 mmole)  
of mes i ty l  oxide, on being boi led in isopropanol  for 3 h, gave 0.01 g (13%) of (IIIa), mp 260-262~ (from 
acetone) .  

5 ,7 -Dimethy l -12-pheny l indo lo [2 ,3 -b ] -~ -ca rbo l ine  (Va). a) F r o m  benzyl idenemalonic  e s t e r .  To 0.14 
g (0.5 mmole) of the hydriodide of (Ia) in 5 ml of isopropanol were added 0.25 g (I mmole) of benzylidene- 
malonie ester and 0.II ml (0.75 mmole) of triethylamine, and the mixture was boiled for 15 min. Then it 
was cooled with water, and the crystalline precipitate that had formed was filtered off and washed with iso- 
propanol. This gave 0.08 g (89~c) of (Va), mp 292-294~ ~ 

b) From ethyl 2-cyanocinnamate. In a similar manner to the preceding case, 0.14 g (0.5 rnmole) of 
the hydriodide of (Ia) and 0.2 g (I mmole) of ethyl 2-cyanocinnamate gave 0.09 g of (Va). Yield quantitative. 
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c) F r o m  (Ia) and 4 -benzy l idene -3 -me thy l - l - pheny lpy razo l i n -5 -one .  With heating in an ine r t -gas  a t -  
mosphere ,  2 ml  (0.36 mmole) of an 0~2 N ethanolic solution of caust ic  potash was added to a mixture  of 
0.094 g (0.36 mmole) of 4 -benzy l idene -3 -me thy l - l -pheny lpy razo l in -5 -one  and 0.1 g (0.36 mmole) of the 
hydriodide of (Ia) in 3 ml  of ethanol,  and then the mixture  was boiled for 20 min.  After  cooling, the c ry s t a l s  
that had deposi ted were  f i l t e red  off with suction and washed with ethanol .  This gave 0.04 g (61%) of (Va), 
calculated on the (Ia), mp 288-290~ According to the l i t e ra tu re  [3], mp 288-290~ 

5 ,7-Dibenzyl -12-phenyl indolo[2 ,3-b] -a-carbol ine  (vb).  As in the preceding case ,  0.26 g (1 mmole) 
of the hydrochlor ide  of (Ib) and 0.2 g (1 mmole) of ethyl  2-cyanocinnamate ,  by being boiled in 5 ml  of i so-  
propanol for  30 min, gave 0~2 g (78%) of (Vb), mp 286-288~ 

5, 7-Dibenzyl-12-(p-dimethylaminophenyl)  indolo [2 ,3-b] -~-carbol ine  (IXb). With he ating, 0.093 g 
(0.36 mmole) of the hydroehlor ide  of (Ib) was dissolved in 3 ml  of ethanol containing 0.02 g of caust ic  
potash.  Then 0.05 g (0.36 mmole) of p-dimethylaminobenzaldehyde was added, and the flask was filled with 
iner t  gas and left  to stand at room t empera tu re  for  12 h. The c rys t a l s  that deposi ted were  f i l te red  off and 
washed with ethanol .  This gave 0.06 g (60%) of (IXb), mp 236-238~ (from benzene) .  Found, %.. C 84.3; 
H 5.8. C39I-I32N 4. Calculated,  %.. C 84.1; H 5.7. 

12-(p-Dimethylaminophenyl) -5 ,7-dimethyl indolo[2 ,3-b]-~-earbol ine  (IXa). a) F r o m  3- (p-d imethyl -  
aminobenzylidene)oxindoles (XIa-c) and (Ia). Genera l  p rocedure .  With heating in an ine r t -gas  a tmosphere ,  
2 ml  (0.36 mmole) of an 0.2 N ethanolic solution of caust ic  potash was added to a mixture  of 0.36 mmole  of 
(XI), 0.36 mmole  of (Ia), and 3 ml  of ethanol, and the resul t ing mixture  was boiled for  30 min.  After  cool-  
ing, the c rys t a l s  that had deposi ted were  f i l t e red  off and were  washed with ethanol, dissolved in benzene 
and chromategraphed  on a column (2 • 50) of alumina (activity grade I1), being eluted with benzene.  The 
solvent  was evapora ted  off and the res idue  was r ec ry s t a l l i z ed  f rom benzene.  This gave (IXa) with a yield 
of 60-62% calculated on the (Ia). 

S imi lar ly ,  in absolute ace toni t r i le  in the p resence  of an equimolar  amount of d ry  t r ie thylamine ,  (XIa) 
and (Ia) gave (IXa) with a y ie ld  of 30%. When twice the amount of (Ia) was used, the yield of (IXa) doubled. 
Likewise,  0.36 mmole of (Ib) and 0.36 mmole  of (XIa) gave (IXb) with a yield of 80%. 

b) F r o m  the hydriodide of 3- (p-d imethylaminobenzyl idene) -2- i in ino- l -methyl indol ine  (VIII) and the 
substi tuted oxindoles (Xa-c): 1) F r o m  (VIII) and 1-methyloxindole (Xa). With heating in an ine r t -gas  a t -  
mosphere ,  1.4 ml of an 02  N ethanolic solution of caust ic  potash was  added to a mixture  of 0.1 g (0.25 
mmole) of the hydriodide of (VIII), 0.037 g (0.25 mmole) of 1-methyloxindole,  and 2 ml of ethanol, a f te r  
which the mixture  was boiled for 20 min. After  cooling, the c rys t a l s  that had deposited were  f i l te red  off 
with suction and were  washed with ethanol.  Pur i f ica t ion  was pe r fo rmed  on a column in a s imi l a r  manner  
to the exper iment  desc r ibed  above.  This gave 0.04 g (80%), calculated on the VIII) of a product  with mp 
296-298~ (from benzene) .  F rom the f i l t ra te  by prepara t ive  chromatography on a plate coated with alumina 
(activity grade II) in the b e n z e n e - e t h y l  acetate  (2 : 1) sys tem,  0.01 g (15%) of 3-(p-dimethylaminobenzyl id-  
ene) - l -methy lox indo le  (XIa) with mp 150-152~ (from ethanol) [12] was isolated.  

In a s imi la r  manner  to the preceding exper iment ,  in absolute acetoni t r i le  in the p resence  of d ry  t r i -  
e thylamine,  (VIII) and (Xa) gave (IXa) with a yield of 40%. 

2) F r o m  (VIII) and 1-ethyloxindole (Xb). As in the preceding case ,  0.1 g (0.25 mmole) of the hydr io-  
dide of (VIII) and 0.04 g (025  mmole) of 1-ethyloxindole gave 0.034 g (68~) of (IXa) with mp 295-297~ and 
0.01 g (15%) of 3- (p-d imethylaminobenzyl idene) - l -e thyloxindole  {XIb) with mp 149-150~ [13]. 

3) (VIII) and 5 -b romo- l -me thy lox indo le  (Xc). Similar ly ,  0.1 g (0.25 mmole) of the hydriodide of 
(VIII) and 0.057 g (0.25 mmole) of 5 -b romo- l -me thy lox indo le  gave 0.045 g of yel low-orange c rys t a l s  of a 
mixture  of (IXa) and (XIc). After  prepara t ive  separat ion on a plate coated with alumina in benzene,  0.015 g 
of (IXa) and 0.03 g of (XIc) with mp 210~ [14] were  obtained. 

Hydrolys is  of (VIII). In an ine r t -gas  a tmosphere ,  0.05 g (0.125 mmole) of (VIII) in 2 ml  of ethanol 
was boiled with an 0.2 N ethanolic solution of caust ic  potash (0.7 mole) for 30 min.  The c rys t a l s  of (IXa) 
that deposited were  f i l te red  off. Yield 40% (0.01 g). The f i l t ra te  yielded 0.008 g of p-d imethylaminobenz-  
aldehyde 2,4 -d in i t r  ophenylhydrazone.  

The alkaline hydrolys is  of (XIa) took place s imi la r ly  (p-dimethylaminobenzaldehyde 2 ,4-d in i t ro-  
phenylhydrazone was again isolated).  
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Reaction of 3-(p-Dimethylaminobenzylidene)-2-imino-l-methylindoline (VIII) with 2-Amino-l-benzyl ; .  
indole (Ib). A mixture of 0.1 g (0.25 mmole) of the hydriodide of (VIII), 0.065 g (0.25 mmole) of 2-amino-1- 
benzylindole hydrochloride (Ib) and 2 ml of ethanol was treated with 2.8 ml (0.5 mmole) of an 02 N ethan- 
olic solution of caustic potash, after which the mixture was boiled in an inert-gas atmosphere for 30 min. 
The precipitate that deposited was fil tered off and washed with ethanol. This yielded 0.08 g of a mixture 
from which, after preparative separation on a plate coated with alumina in the benzene-pet ro leum ether 
(1:1) system, (IXa) and (IXb) were obtained with mp 296-298~ and 236-238~ respectively.  They were 
identical with authentic samples according to their IR and mass spectra.  
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