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B R O M I N A T I O N  O F  T E R E P H T H A L A L D E H Y D E  

V. A.  D o m b r o v s k i i  a n d  L .  A. Y a n o v s k a y a  UDC 542. 944: 546.14: 547. 571 

Based on the data given in [1], the d i rec t  halogenation of benzaldehyde in the p resence  of excess  A1C13 
leads to 3 -b romo (or 3-chloro)-benzaldehyde in 50-60% yields.  

However ,  when terephthalaldehyde is brominated  in d ry  CC14, in the p resence  of a 5-fold excess  of 
A1C13, at 55-60~ we obtained a complex mix tu re  of products .  T rea tmen t  of the mixture  with boiling methanol 
gave a 25% yie ld  of dimethyl  terephthala te ,  which was identified by the melt ing point, and the IR and NiVLR 
spect ra .  As a resul t ,  the d i r ec t  brominat ion of terephthalaldehyde in the p resence  of excess  anhydrous A1C13 
leads to the format ion  of terephthaloyl  bromide,  and not to nuclear  substitution, as was desc r ibed  for  ben- 
zaldehyde [1], which is  apparent ly  associa ted  with the p re sence  of a s e c o n d e l e c t r o n - a c c e p t o r  CHO group. 

CH0 COBr C00CH3 
] i I 

~ )  +Br2 --2HBrAICIa ~ q-CHaOH~(~ 
L [ I CHO COBr COOCH3 

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

Brominat ion of Terephthalaldehyde.  With s t i r r ing ,  to a mixture  of 17 g (0.125 mole) of anhydrous 
A1C13 'in d ry  CC14 (80 ml) was added 3.3 g (0.025 mole) of terephthalaldehyde in dry CC14 (30 ml); heat evolu- 
tion was not observed.  The mix ture  was brought up to CC14 boil, cooled to 55-60 ~ and, with s t i r r ing ,  1.5 ml  
(0.03 mole) of bromine  was added dropwise.  Af te r  adding all of the bromine the mixture  was s t i r r ed  for  4 h at 
60 ~ and let  stand overnight.  Then it was poured into a mix ture  of dilute HC1 solution and ice  (100 g of ice and 
150 ml of 2 N HC1 solution), the organic l aye r  was separated,  washed in success ion  with 2 N HC1 solution, 
Na2CO 3 solution, and water,  dr ied  over  MgSQ, and the solvent was dis t i l led off. The res idue  was boiled in 
methanol,  f i l tered,  cooled, and the obtained c rys t a l s  were  f i l tered.  We obtained 1.3 g (25%) of dimethyl 
terephthala te ,  mp 141 ~ 

C O N C L U S I O N S  

The d i rec t  brominat ion of terephthalaldehyde in the p resence  of excess  anhydrous A1C13 leads to the 
format ion  of terephthaloyl  bromide.  
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SYNTHESIS OF OPSOPYRROLEDICARBOXYLIC ACID 

S. I. Zav'ya!ov and T. I. Skoblik UDC 542,91.547.746 

3-Carboxymethyl-4-(fi-carboxyethyl)pyrrole (opsopyrroledicarboxylic acid) (I) enters into the composi- 
tion of uroporphyrinogen [I] and displays the ability to form porphyrins when treated with CH20 in HCI medium [2]. 

In order to make a further study of the conditions for converting (I) to porphyrins we investigated in the 
present paper some new simple routes for the synthesis of (1), starting with the diethyl ester of 4-ketopimelic 
acid (II). In selecting the scheme for the synthesis of (1) we employed the rational principle of building an 
unsymmetrical molecule from a symmetrical molecule [(1) from (ID ], which lies at the base of the biogenesis 
of certain natural compounds, for example, lanosterol and 7-carotene [3]. 

HCOOC2Hs 
RCH,~COR" RCH(CH0)COR' 

(II) Na (III) 

(IV) [ 

R R' 
R 1__1 t _ _  

c,=oooc_  )_=, )-cooc,=A 
N N N 
H H H 

(V) (VI) (I) 

(IX) 

co OH 
i 

COOH CH~ 

C~H~ 1 CH~ 

KOH 

. RCCOR' 
ll 

CH 

NHCH~COOK 

(X) ] Ac~o 

R R" 
t__! 

N--COCHa 

R = CH2COOC2Hs, R'~-CH~CH.zCOOC2H5 

The reac t ion  of (II) with HCOOEt in the p resence  o f  Na gave the diethyl e s t e r  of 3 - fo rmyl -4 -ke top imel ic  
acid (rg), which with a -aminoace toace t i c  e s t e r  (IV) by the K n o r r  method gave 2 -ca rbe thoxy-4 -ca rbe thoxy-  
methyl -5- ( f l -ca rbe thoxye thy l )pyr ro le  (V). The s t ruc tu re  of (V) was adopted in harmony with the da*a given in 
[4-6] regarding  the s t ruc tu ra l  d i ree t iv i ty  of the Knor r  synthesis  with an a - f o r m y l  ketone, and was conf i rmed 
by the IR, UV, and NIKR spectra .  The s t ruc tura l  i s o m e r  of (V), viz. ,  2-carbethoxy-3-~G-carbetl lc ,xyethyl)-4-  
ca rbe thoxymethy lpyr ro le  (V1), was isola ted f rom the mother  l iquor,  and was identified by compar i son  with 
an authentic specimen. 

The format ion  of (V) and (VI) f rom (HI) can be cons idered  to be the resu l t  of the Knor r  reac t ion  pro-  
ceeding in two di rec t ions ,  with involvement  of the in te rmedia te  amino diketone (VII) or  amine (VIK), by the 
following schemes:  

(I~I) 

[- ~HcoR" ] r oH 
:v) ! R_V_~R. 

L / \ �9 i / \  t CHACO C00C2H5 -~ LCHaCO CO0C~H~2 
(vii) 

[-RCHCOR" -~ 

/  c cocHq 
'- ]C00C2H5 -' 

(viii) 

] 
N COOCzHsJ 

(vD 

(v~. 

N. D. Zelinskii  Insti tute of Organic Chemis t ry ,  Academy of Sciences of the USSR, Moscow. Trans la ted  
f rom Izves t iyaAkademi i  Nauk SSSR, Ser iya  Khimicheskaya,  No. 2, pp. 481-483, Februa ry ,  1977. Original 
a r t i c le  submit ted August 12, 1976. 

This material is protected by copyright registered in the name of  Plenum Publishing Corporation, 22 f f  West 17th Street, New York, N.Y. 70011. No part ] 
of  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 of  this article is available from the publisher for $ Z 50. J 

437 


