
5-Aminomethy l -2 ,3 -d imethy l indo le  (VIII). This compound, with mp 153-154 ~ (from heptane), was 
s i m i l a r l y  obtained in 78% yield f r o m  5-phtha l imid0methyl -2 ,3-d imethyl indole .  Found: C 75.8; H 8.2%. 
CllH12N 2. Calculated:  C 75.8; H 8.1%. UV spec t rum:  Xmax 233 and 286 nm (log e 4.90 and 3.85). 

1 -Ace ty l -5 -ace tamidomethy l indo l ine  (VI). A mix tu re  of 2 g (6 mmole)  of 1 -ace ty l -5 -ph tha l imido-  
methyl indol ine and 2 ml of hydraz ine  hydrate  in 60 ml of ethanol was ref luxed for  3 h. At the end of the 
reac t ion  (as moni tored  by TLC on a luminum oxide), the mix tu re  was cooled and worked up as indicated 
above to give 0.4 g (36%) of 1 -ace ty l -5 -aminomethy l indo l ine .  Excess  (2 ml) acet ic  anhydride was added 
to the 0.4 g (2 mmole)  of 5-aminomethyl indol ine ,  and the mix tu re  was allowed to stand at room t e m p e r a -  
ture  for  1 h. E ther  was then added to the mixture ,  and the resul t ing p rec ip i t a t e  was r emoved  by f i l t ra t ion 
to give 0.5 g (quantitative yield) of 1-acetyl-5Lacetam~domethyl~ndoline with mp 180 ~ (from benzene).  Found: 
C 67.2; H 6.9%. C13H16N202. Calculated:  C 67.2; H 6.9%. UV s p e c t r u m :  ~max 256 and 285 nm (log e 4.29 
and 3.75). IR spec t rum:  1650 (C =O) and 3300 cm -~ (N-H) .  

1 -Ace ty l -6 -ace tamidomethy l indo l ine  {III). This compound, with nap 123-124 ~ (from benzene), was 
s i m i l a r l y  obtained in 65% yield f r o m  2 g of 6-phthal imidomethyl indol ine.  Found: C 67.2; H 6.9%. C13H1GN202. 
Calculated:  C 67.2; H 6.9%. UV spec t rum:  Xmax 254 and 283 nm (log e 4.17 and 3.64). IR spect rum:  
1640 (C =O) and 3300 cm -1 ( N - H ) .  
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S Y N T H E S I S  O F  2 - I N D O L Y L A C E T I C  A C I D  D E R I V A T I V E S  

F .  A .  T r o f i m o v ,  V .  I .  R y a b c h e n k o ,  
a n d  A .  N. G r i n e v  

UDC 547.755'759.07:542.953 

2-Indolylacet ic  acid de r iva t ives  were  synthes ized by condensat ion of diethyl acetonedi-  
ca rboxyla te  with o~substi tuted a ry lhydraz ines  under  the conditions of the F i s che r  r e -  
action, and the i r  t r a n s f o r m a t i o n s  were  studied. 

Continuing our  r e s e a r c h  on 2- indolylacet ic  acids [1], we have accompl i shed  the F i sche r  synthes is  
of de r iva t ives  of ethyl 1 - a lky l -3 -ca rbe thoxy-2 - indo ly l ace t a t e s  (I-VI, see  Table  1) f r o m  diethyl ace tone-  
d icarboxyla te  and o~alkyl a ry lhydraz ines .  2 - (1 ,3 -Dimethy l -2- indoly l )e thanol (VII )was  obtained by reduc-  
t ion of e t h y l - l - m e t h y l - 3 - c a r b e t h o x y - 2 - i n d o l y l a c e t a t e  with l i thium aluminum hydride.  Alkaline hydrolys is  
of e s t e r s  I - IV at room t e m p e r a t u r e  gives  3 -ca rbe thoxy-2- indo ly lace t i c  acids VIII-XI (see Table  1), where -  
as heat ing:gives indolylcarboxyl ic  acids XH-XIV (see Table  1). 

Anhydrides XV-XVII were  obtained by the usual method f r o m  acids XII-XIV, and amides  (XVIII-XX) 
of subst i tuted 2-[ndolylacet ic  acid were  obtained f r o m  the anhydrides  by the action of p r i m a r y  amines .  

Sc ien t i f i c -Resea rch  Inst i tute  of Medicinal Radiology, Academy of Medical Sciences of the USSR, 
S. Ordzhonikidze All-Union Sc i en t i f i c -Resea rch  P h a r m a c e u t i c a l - C h e m i s t r y  Insti tute,  Moscow. T r a n s -  
lated f rom Khimiya Gete ro t s ik l ichesk ikh  Soedinenii, No. 10, pp, 1343-1346, October,  1975. Original a r t i c le  
submit ted November  18, 1974. 

�9 76 Plenum Publ&hing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the pub6sher for $15.00. 

1147 



O 0 

~ " ~ / f " ' N ~  "~O ~'~1"r"'N'/\C142 cONHR' ~ " / " ' N / ' ~ . /  ~O ~'~-/>'v'N~'M"CH2CONI4R 
R R R R 

xv. xvl. xw~ xvm. xtx. xx xxL xxm ~tx.. xxtv 

XV R=CH*C~Hs, R~=H; XVI R=CHz, R~=H; XVII R=CHsCeHs, Rt=OCHa; XVIII R= 
=CH~, RI=H, R~=CH2CeH~; XIX R=CH~C~Hs, R '=H,  R~=CHa; XX R=CH~C6H~, R t= 
=OCHa, R2=CHz; XXI, XXII R=CHz, R~=H, R~=CH~CoH~; XXIII, XXIV R=CH~C~H6. 

R~=OCHa, R~=CI-I~ 

Amides  XVIII and XX are  cyc l i zed  to - / -carbol ine  der ivat ives  XXI and XXIII on heating above their  melt ing 
points .  2 - Indoly lacetamides  XXII and XXIV are  formed as  s ide products  in this react ion .  

We a l so  obtained 3 -carbe thoxy-9 - indo ly laee tamides  XXV-XXIX (see Table 2) by the act ion of pr i -  
mary  amines  with pK values  -> 10 on e s t e r s  I-IV. P r i m a r y  amines  with l ower  b a s i c i t i e s  and secondary  
amines  do not undergo this  react ion  under the s a m e  condit ions .  Amides  XXX-XXXIIIwereobtained by the 
act ion of amines  on the corresponding  acid chlor ides  (see Table 2). 2-Indolylacetyl  ch lor ides  formed by 

TABLE I.  
ac t er i s t i c s  

Ethyl 3 -Carbethoxy-2 - indo ly lace ta tes  and The ir  Char- 
R'-~COOC2ll 5 

~'--~/~ ~'~ N/" ~-C H = COO C2 H ~ 
I 
R 

l'X7 

I] CHa 
CH=C~I-I~ 

III[ CH=C~H~ 
CH~C,H~ 
4-Pyridylethyl 

VI 4-Pyridylethyl 

CH2C~H~ 
CHiChi% 

XI CH=C~H~ 

XII I CHa 
Xll l  CH~Cr, H~ 
XIV CH2C~H~ 

R' mp, "C 
Empirical 
formula 

CH3 90* CI6HtgNO4 66,5 6,8 4,9 66,4 
H 116 [ C~2H2~NO4 72,0 6,4 4,1172,3 

122--123 ] C~H~NO4 72,5 i 6,5[ 3.9[ 72,8 
OCHa 118--1191 C=aH=sNOz 70.115,813.8169,8 
C l  169--170 C~H24Cl~N~O4 58,2 6,4 / 6.1 58.1 
CHa 172--173 C~H~rCIN~O~ 64,1 6,3[ 6,5 64,0 

3-Carbethoxy-2-indolylacetic acids 

180--181 I C,,H,~NO, 64,916,115,3165,115.915.41 
H 183--184] C~oH~NO4 70,8 5,6 3,8171,2 5,714,1[ 
CHz 179---r~80 C~H~INO~ 68,9 5.9[ 3,4 68,6[ 5,8 3,8 
OCHz 187--188 C~tH~tNO~ 74,5 6,3 4,5 74,316,2 4,4 

8 -Carboxy -2-indolylacetic acids 

. 262 I c,..,,NO. 61; 47160161,814815s 
OHCHZ 230--231 Ct~H~rNO~ 67,7 5,3 3.7167,3[ 5,1 4,11 

241--243 C~H~eNO~ 69,8 4,714,3 69,9 4,9 4,5 

Found, % ! Calc., % ~'~ 

I C It N C H N 

6,614,8 54 
6,413,81 40 
6,7[ 3,71 47 
6,41 3,51 42 
5,7 6.11 38 
6,3 6,41 56 

82 
78 
86 
87 

93 
91 
89 

, A c c o r d i n g  to t h e  data in [5]. 

R , . . F ~ C O O C 2 1 1 s  

C o m  - 
pound R 

XXV CHa 
XXVI ] CHa 

XXVII CH~C6H~ 
XXVIII CH2C6Hs 

XXIX CHa 
XXX CH3 

XXXI CH2CeHs 
XXXII CHa 

XXXI I I i CHeC6H5 
t 

R' 

H 

NC 

NHCH~ 
NHC2H6 
NHCHs 
NHCHa 
NHNH2 
NHCH~C6H5 
NHCH2C6H~ 
NC4HsO 
NC4HsO 

mp, *C Empirical 
form ula C I1 

Found. % Calc;; % 

N N C H 

10,1 656!66 
10,li 666 ~ 710 
7,8 71,9! 6,4 
7,3 69,5 6,4 

15,0 61,0; 6,2 
8.1[ 71,9, 6,3 
6,31 76,3 ~ 6.4 
8 3, 65,5! 6,7 
6,~ 71,416,7 

I I 185--186 CtsHIsN2Oa 654 67 
182--183 [C16H2oN2Oa 6615! 6',91 
167--168 C21H~N2Oa 71,6 6,5 
184--185 C~2H24N204 69,8 ~6,5 
195--196 C14HITNaOa 61,1 6,31 
153--154 C2~H22N~031 72,1] 6,5 
181--182 ] C2~sH2sN2Oa 176,41 6,6] 
182--183 C~sH22N204/65,5 6,8 
173--174 C~H2sN~O4 71,4 6,7 

10,5] 

llii  
80 
6,4 

@. 

V, 

91 
86 
77 
81 
69 
86 
92 
89 
84 
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the act ion of phosphorus  pentachlor ide  on the acids we re  used fo r  the subsequent  t r a n s f o r m a t i o n s  without 

additional pur i f ica t ion.  

CH2CH2NHR' ~ ~N/ ~CH2CH2--i~/~ 
R CH3 

XXXIV. XXXV XXXVI 

XXXIV R=CH3, Rl=R2=CH3; XXXV R=CH~, Rl~CH2CsHs; RZ=H 

Reduction of amides  XXV and XXII leads  to secondary  amines  - 2 - ( 2 - a m i n o e t h y l ) i n d o l e  der iva t ives  
XXXIV-XXXV. 

The t e r t i a r y  amine  1 ,3-dimethyl -2[2-(N-morphol ino)e thyl ] indole  (XXXVI) was obtained by alkylat ion 
of morphol ine  with 2- (1 ,3-d imethyl -2- indoly l )e thanol  in the p r e s e n c e  of Raney nickel  [2]. 

EXPERIMENTAL 

The IR spectra of KBr pellets of the compounds were recorded with a UR-10 spectrometer. Thin- 
layer chromatography (TLC) on a loose layer of aluminum oxide [benzene-absolute alcohol (9 : i)] was 
used to evaluate  the individuality of the compounds obtained. 

Ethyl 1 -Alky l -3 -ca rbe thoxy-2 - indo ly l ace t a t e s  {I-VI). A mix tu r e  of 0.1 mole  of a~phenylalkylhydrazine 
[3, 4] and 0.1 mole  of diethyl ace tonedicarboxyla te  in 100 ml  of benzene was refluxed fo r  1 h, a f t e r  which 
the solvent  was r emoved  by vacuum evapora t ion .  The res idue was dissolved in 50 ml  of absolute  alcohol, 
a 10% solution of hydrogen chlor ide  in absolute  alcohol was added to it, and the mix tu re  was refluxed fo r  
1 h. The p rec ip i t a ted  am m on i um  chlor ide  was removed  by f i l t rat ion,  the f i l t r a te  was evapora ted ,  and 
e s t e r s  I -VI  were  r ec ry s t a l l i z ed  f r o m  alcohol.  The physica l  constants  and r e su l t s  of e l emen ta ry  analys is  
of the compounds a r e  p re sen ted  in Tab le  1. IR spec t rum:  1700-1710 (3-COOC2I-I 5) and1730-1740 cm -1 
(2-CH2COOC2Hs). 

2- (1 ,3-Dimethyl -2- indoly l )e thanol  (VII). A solution of 2.9 g (0.01 mole) of e s t e r  I in 100 ml  of dry  
e ther  was added to a suspens ion of 1.71 g (0.0~t mole) of l i thium aluminum hydride in 100 ml  of dry  e ther ,  
and the mix tu re  was ref luxed fo r  8 h, a f t e r  which it was decomposed with wate r .  The e the r  l a y e r  was de-  
canted, the res idue  was washed twice  with e ther ,  and the solvent was evapora ted  to give 1.2 g (63~0) of VII 
with mp 87-88 ~ [ f rom h e x a n e - e t h a n o l  (1 : 1)]. Found: C 76.5; H 7.7; N 7.0%. C12H15NO. Calculated:  C 
76.2; H 8.0; N 7.4%, 

1 -Alky l -3 -ca rbe thoxy-2 - indo ly lace t i c  Acids (VIII-XI). An aqueous alcohol solution of alkali  (0.015 
mole  of KOH in 15 ml  of 50% alcohol) was added to a solution of 0.01 mole  of e s t e r s  I - IV in 40 ml  ofdioxane,  
and the mix tu re  was allowed to stand at room t e m p e r a t u r e  for  24 h. The solvent  was then evapora ted ,  the 
res idue  was dissolved in water ,  and the aqueous solution was acidified with concent ra ted  hydrocblor ic  acid. 
The p rec ip i t a ted  product  was r e c r y s t a l l i z e d  f r o m  aqueous dioxane. The phys ica l  constants  and resu l t s  of 
ana lys is  of acids VIII-XI a r e  p resen ted  in Table  1. 

1 -Alky l -3 -ca rboxy-2 - indo ly l ace t i c  Acids (XII-XIV). A mix tu re  of 0.1 mole  of ethyl 1 - a l k y l - 3 - c a r :  
be thoxy-2- indoly lace ta te  (I, II, andIV} in 40 ml  of dioxane and 0.3 mole  of KOH in 30 ml  of 50% alcohol ~'as 
ref luxed for  4 h, a f t e r  which it was diluted with wa te r  and acidified with hydrochlor ic  acid.  The phys ica l  
constants  and resu l t s  of ana lys is  of acids XII-XIV a re  p resen ted  in Table  1. 

1 -Benzy l -3 - ca rboxy -2 - indo ly l ace t i c  Anhydride (XV). Acetyl chlor ide (14 g) was added to a solution 
of 4.6 g (0.015 mole) of acid XIV in 50 ml  of d ry  dioxane, and the mix tu re  was refluxed for  1 h. The so l -  
vent was then evapora ted ,  and the product  was washed with dry  acetone to give 4.1 g (95~) of anhydride 
XV with mp 210-211 ~ (from dry  acetone) .  Found: C 74.4; H 4.7; N 4.5%. C18Hi3NO ~. Calculated:  C 74.2; 
H 4.5; N 4.8%. 

1 -Methy l -3 -ca rboxy-2 - indo ly l ace t i c  Anhydride (XVI). Anhydride XVI, with mp 253-254 ~ (from dry 
acetone),  was s i m i l a r l y  p r e p a r e d  in 91% yield.  Found: C 66.8; H 4.5; N 6.2%. C12HgNO 3. Calculated: 
C 67.0; H 4.3; N 6.5%. 

1 - B e n z y l - 5 - m e t h o x y - 3 - c a r b o x y - 2 - i n d o l y l a c e t i c  Anhydride (XVII i. This  compound, with mp 247 ~ 
(from d r y  acetone),  was s i m i l a r l y  obtained in 76% yield.  Found: C 71.1; H 4.9; N 4.3%. C~H~sNO 4. Cal-  
culated: C 71.0; H 4.7; N 4.4%. 
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1-Methy l -3 -ca rboxy-2 - indo ly lace t i c  Acid N-Benzylamide  (XVIII). A 2.4-g (0.022 mole)  s ample  of 
benzy~'amine was added to a solution of 4.8 g (0.022 mole) of anhydride XvI  in 300 ml  of d ry  d i o x a n e - a c e t o n e  
(1 : 1), a f t e r  which the mix tu re  was refluxed for  2 h. The solvent  was then removed  in vacuo, and the p rod-  
cut was dissolved in aqueous sodium carbona te  solution. The sodium carbona te  solution was f i l tered,  and 
the f i l t ra te  was acidified to give 6.25 g (87o/0) of amide  XVIII with mp 219-220 ~ (benzene). Found: C 70.7; 
H 5.8; N 8.7~o. Cl~H18N203 . Calculated:  C 70.8; H 5.6; N 8.7~0. 

1 -Benzy l -3 -ca rboxy-2 - indo ly l ace t i c  Acid N-Methylamide  (XIX!. This compound, with mp 229-230 ~ 
(benzene), was obtained in 92% yield by the method used to obtain XVIII. Found: C 71.1; H 5.8; N 8.8?0. 
C19HlaN203. Calculated: C 70.8; H 5.6; N 8.7?0. 

1 -Benzy l -3 - ca rboxy -5 -m e t hoxy -2 - i ndo ly l ace t i c  Acid N-Methylamide  (XX). This compound, with 
mp 215-216 ~ was obtained in 85~o yield by the method used to p r e p a r e  amide  XVIII. IR spec t r a  of XVIII-  
X X :  1650-1655 cm -1 (CO-NH);  the absorp t ion  band of 2-CO group was absent .  Found: C 68.3; H 5.7; 
N 7.7%. C20H20N204. Calculated: C 68.2; H 5.7; N 8.0~o. 

2 ,4 -D ike to -3 -benzy l -9 -me thy l - l , 2 , 3 ,4 - t e t r ahyd ro -~ / - ca rbo l i ne  (XXI) and 1 -Methy l -2 - indo ly lace t i c  
Acid l~I-Benzylamide (XXII). A 2-g sample  of amide  X-VIII was heated on a s i l icone bath at 225-230 ~ fo r  

3 0  min,  and the resul t ing mix tu re  of XXI and XXII was dissolved in benzene and chromatographed  with a 
column fil led with AI~O 3 by elution with b e n z e n e - a b s o l u t e  alcohol (9 : 1): Rf XXI0.22 and R f X X I  I 0.62. 
The yield of carbol ine  XXI, with mp 195-196 ~ [ f rom a l coho l -d ioxane  (1 : 1)], w2s 0.7 g (31%). Found: C 
75.2; H 5.5; N 9.0%. C19H16N202. Calculated:  C 74.9; I-I 5.3; N 9.2~0. The yield of XXII with mp 129 ~ (from 
benzene) was 0.9 g (43%). Found: C 77.5; H 6.6; N 9.6%. C18HlsN20. Calculated:  C 77.7; H 6.5; N 10.0%. 

j2 ,4 -Dike to -3 -methy l -  6 -me thoxy-9 -benzy l -  1, 2 ,3 ,4 - t e t r ahyd ro -~ -ca rbo l ine  (XXIH) and 1 -Benzy l -5 -  ~ 
meth~)xy-2-indolylacetic Acid N-Methylamide (XXIV):, Carbol ine  XXIII, with mp 184-185 ~ was s i m i l a r l y  

Obtained in 62~ yield.  Found: C 71.9; II 5.3; N 8.0~. C20HlsN203. Calculated:  C 71.8; H 5.4; N 8.4%. The 
yield o f  amide  XXIV with mp 135-136 ~ was 31%. IR s p e c t r u m  of XXI and XXIII: 1655 (amide CO) and 3240- 
3320 c m  -~ (amide NI-I); XXII and XXIV: 1700 and 1650 cm -~ (CO). Found: C 74.4; H 6.4; N 9.3~c. C19H20N202. 
Calculated:  C 74.0; H 6.6; N 9.1%. 

~ -Alky l -3 -ca rbe thoxy-2 - indo ly lace tamides  (XXV-XXXIII); A) A mix tu re  of 0.01 mole  of 1 -a lky i -3 -  
carbe~l~oxy-2-indolylacetic acid, 20 ml  of acetyl  chloride,  0.011 mole  of Pc15, and 20 ml of dry  e the r  was 
allowed to stand at  room t e m p e r a t u r e  for  1 h until the solid had dissolved completely ,  a f t e r  which the so lu-  
t ion was refluxed fo r  1 h and evapora ted  to d ryness .  The res idue was dissolved in dry dioxane, 0.02 mole  
of amine  was added to it, and the mix tu re  was ref luxed fo r  1 h. It  was  then  diluted with wa te r  and f i l tered.  
The product  was r ec rys t a l l i z ed  f r o m  aqueous alcohol to give amides  XXX-XXXIII, the c h a r a c t e r i s t i c s  of 
which a r e  p re sen ted  in Table  2. 

B) A 0.015~:mole sample  of an alcohol solution of the amine  was added to a solution of 0.01 mole  of 
ethyl 1 -a lky l -3 -ca rbe thoxy-2 - indo ly l ace t a t e  in 20 ml  of dioxane, and the mix tu re  was allowed to stand at  
room t e m p e r a t u r e  fo r  2 days .  It was then diluted with wa te r  and f i l tered.  The solid products  we re  r e -  
c rys ta l l i zed  f r o m  aqueous alcohol.  Data on amides  XXV-~IXIX a r e  p resen ted  in Table  2. 

! , 3 -Dimethy l -2 - (2 -methy laminoe thy l ) indo le  (XXXI.V). A solution of 2 g (0.0073 mole) of XXV in 50 ml 
of d r y e t h e r  was added dropwise  to a suspens ion of 0.84 g (0.022 mole) of l i thium aluminum hydride in 50 
ml  of dry  e ther ,  a f t e r  which the mix tu re  was refluxed for  6 h and cooled. Wate r  (2 ml) was gradual ly  added, 
the e the r  l a y e r  was separa ted ,  and the solid ma t e r i a l  was washed twice with e ther .  The combined ex t rac t s  
were  dried with po t a s s ium hydroxide, the solvent was evaporated,  and the res idue  was dissolved in absolute  
alcohol.  The alcohol solution was acidified with a solution of hydrogen chlor ide in absolute  alcohol, and the 
prec ip i ta ted  hydrochlor ide  was r ec ry s t a l l i z ed  f r o m  absolute  alcohol to give 0.6 g (34%) of XXXIV with mp 
254-255 ~ Found: C 65.1; H 7.7; N 11.4%. ClaH19C1N ~. Calculated: C 65.3; H 8.0; N 11.7%. 

! -Methy i -2 - (2 -benzy lamino) indo le  (XXXV). This compound, with mp 246-247 ~ was obtained in 18% 
yield f r o m  XXII by the method used to p r e p a r e  XXXIV. Found: C 71.7; H 7.1; N 9.0%. ClsH21C1N 2. Calcu-  
lated:  C 71.9; H 7.0; N 9.3%. 

! ,3 -Dimethy l -2 - (2 -N-morphol ino)e thy l indo le  (XXXVI). A mix tu re  of 0.95 g of VII, 0.45 g of morphol ine  
in 25 ml  of xylene,  and 10 g of an aqueous suspens ion  of Raney nickel  was refluxed for  6 h with azeot ropic  
remova l  of the wa te r  by dist i l lat ion.  The ca ta lys t  was removed  by f i l t ra t ion and washed with hot xylene, 
and the f i l t ra te  was vacuum:~evaporated to give 0.72 g (49%) of XXXVI with mp 241-242 ~ (hydrochloride).  
Found: C 65.6; H 8.3; N 10.0%. C16H23C1N20. Calculated:  C 65.2; H 7.9; N 9.5%. 

1150 



1o 

2. 

3o 
4. 
5. 

L I T E R A T U R E  C I T E D  

F. A. Trof imov,  V. I. Nozdrich, and A. N. Grinev, K h i m . - F a r m a t s .  Zh., No. 7, 22 (1967). 
V. I. Shvedov, L. B. Altukhova, L. A. Chernyshova,  and A. N. Grinev,  Zh. Organ. Khim.,  5, 2221 
(1969). 
Organic Syntheses  [Russian t rans la t ion] ,  Vol. 2, Inost r .  Lit . ,  Moscow (1953), p. 372. 
A. D. Cross ,  F. Eo King, and T. Y. King, J .  Chem. Soc., 2724 (1961). 
F. E. King and P. L. Ekuyer ,  J .  Chem. Soc., 1901 (1934). 

B E N Z I N D O L E S  

XII.* SPECTRA AND THREE-DIMENSIONAL STRUCTURES 

OF [6 ,7 ] -AND [4,5]BENZOSKATOLIDENEACETONES 

L .  B .  S h a g a l o v ,  T .  M.  I v a n o v a ,  
T .  A .  B a b u s h k i n a ,  V .  N. E r a k s i n a ,  
A .  M.  V a s i l ' e v ,  a n d  N. N. S u v o r o v  

UDC 547.759.3 : 543.422.25.4.6 

It was found by means  of t he i r  IR, UV, and PMR spec t r a  that  [6,7]benzoskatol ideneacetones 
have a side chain in the t r a n s - s - c i s  form,  whereas  the [4, 5] i s o m e r s  have a side chain in 
the c i s - s - c i s  fo rm.  It was concluded f r o m  the in tegral  intensi t ies  of the bands of the v i b r a -  
t ions of the double bond (Ac= C) and the p a r a m e t e r s  of the UV spec t r a  that  the invest igated 
molecu les  have a p l ana r  s t ruc tu re .  The AC= C integral  intensi t ies  in the IR s p e c t r a  exceed 
the p rev ious ly  obse rved  values and, in the case  of [6 ,7]benzoskatol ideneacetones,  reach  ~6" 
104 m o l e - I / l i t e r  �9 cm -2. 

In a previous  p a p e r  [1] we desc r ibed  the synthesis  of [6,7]- and [4,5]benzoskatol ideneacetones,  leaving 
open the question of t he i r  conformat ions .  

It /Ctl3 
u ~ / c ~  o 

CH3 

I 

~ S  H H /,0 
-,,L/C~.cn 

~ - - N ~ H  ~'~'H 3 

[ 
Cff 3 

In the mos t  p re fe rab le ,  f r o m  the point of view of e lec t ronic  in teract ions ,  p lanar  (or c lo se - to -p l ana r )  s t r u c -  
tu res  I and II, f i r s t  of all, t ranso id  o r  cisoid or ienta t ion of the exocycl ic  C~-Cf l  bond re la t ive  to the C 2 - C  3 
bond and, second, an s - t r a n s  or  s - c i s  or ienta t ion of the carbonyl  group re la t ive  to the C~-Cf l  bond a r e  
poss ib le .  Thus the side chains of the I and II molecules  may,  in pr inciple ,  have four  f o r m s :  t r a n s - t r a n s  
(1), t r a n s - c i s  (2), c i s - t r a n s  (3), and c i s - c i s  (4). An examinat ion of the m o l e c u l a r  models  shows that only 
the 3 and 4 conformat ions  a r e  rea l  in the case  of [4,5]benzoskatol ideneacetones (II), and f o r m s  1 and 2 a r e  
excluded because  of s t rong nonvalence repuls ions  of the c~-H and 8-H protons  of the C ~ - C  8 bonds.  The 3 
and 4 f o r m s  a r e  a lso  s t e r i ca l ly  m o r e  favorab le  for [6,7]benzoskatol ideneacetones,  but one cannot exclude 
f o r m s  1 and 2, in which the re  is only a re la t ive ly  smal l  nonvalence in te rac t ion  of c~-H and 4-H. Insofar  
as the mutual  or ientat ion of the exocycl ic  C~-Cf l  bond and the carbonyl  group is concerned,  the i r  o r ien ta -  

*See [1] fo r  communica t ion  XI. 
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