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When meso-dimethylaminomethyle t ioporphyr in  I ( I )  is heated in CC14 or  te t rahydrofuran (THF) 
in the p resence  of zinc acetate,  i t  r eac t s  with alcohols to give the corresponding meso-a lkoxy-  
methylporphyrins .  Under s imi la r  conditions CH acids (acetone, acetylacetone,  nitromethane,  
and others)  fo rm the corresponding meso-subs t i tu ted  derivat ives  with the formation of a C - C  
bond. Ethers  a re  formed when the copper  and nickel complexes of I a re  heated in ethylene gly- 
col. 

We have demons t ra ted  [ 2] that protonation of copper  complexes of et ioporphyrin I that contain a CH2X 
group (X = OH, OR, o r  NRR'; R and R'  : H o r  alkyl) in the meso position give stabilized carbonium ions of 
the benzyl  type (I), a cha rac te r i s t i c  feature  of which is the presence  of intense bands in the electronic spec-  
t rum at 460 and 1020 nm. They reac t  readily with alcohols to give the corresponding copper  complexes of 
e thers  of the II type via the scheme 

II2X H--~ Cu--EP--CHzX.... H+ 

R O H  Cu--EP--CH~OR 

Cu-- EP II 

i 

The demetal lat ion of complexes II to f ree  porphyrins  III by means of concentrated sulfuric acid, which 
is the procedure  normal ly  used for  meso-unsubst i tu ted  porphyrins ,  is inefficient because of the low yields of 
porphyr ins  III and the formation of a considerable  amount of meso-hydroxymethyle t ioporphyr in  (IIIa), as well 
as a cer ta in  amount of e t ioporphyrin  I (IV), meso-methy le t ioporphyr in  (V), and other  porphyrins  with unes-  
tablished s t ruc tures .  This ambiguous action of sulfuric acid is due to the formation,  in the initial instant of 
the p rocess ,  of oxonium ion VI, which is subsequently destabil ized by demetal lat ion and additional protonation 
of the carbonium ion (VII): 

H2SO 4 + + + 
, ,  - . . E P i c , , :  �9 . o . ]  

H H 
V) VII 

H20 - H~EP--CH~OR § H2EP--CH2OH + H2EP + H2EP--CH3 + other  products  

III III a IV V 

We conf i rmed the formation of carbonium ions of the VII type when meso-a lkoxymethylporphyr ins  a re  
dissolved in concentra ted  sulfuric acid by means of spec t ra l  and calculated data [ 3]. However, the stability 

*See [ 1] for  Communication 12. 
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of ion VII is considerably lower than that of ions of the I type. 

To obtain the free alkoxymethylporphyrin bases  III one must  consequently s ta r t  f rom a complex of 
meso-dimethylaminomethyle t ioporphyr in  I that, f i rs t ,  will reac t  readily with an OR- nucleophile and, second, 
will not undergo protonation at the meso substituent. 

We have observed [4] that porphyrin  VIII reac ts  readi ly  with aliphatic alcohols in anhydrous te t rahydro-  
furan (THF),  carbon te t raehlor ide,  and destabil ized f reshly  distilled ch loroform in the presence  of zinc ace-  
tate to give the corresponding zinc complexes of meso-a lkoxymethyle t ioporphyr in  I (IX), f rom which free 
porphyrins  III can be isolated in high yields (90-95%) by t reatment  with dilute hydrochloric  acid. 

We established that zinc complex X is formed in the f i rs t  instant of the process ;  however, it reac ts  
with alcohols only in the presence  of excess  zinc acetate.  Consequently, the next step in this react ion is evi-  
dently activation of the meso substituent due to bonding of the dimethylaminomethyl  group with the formation 
of intermediate  complex XI, which also reac t s  with alcohols Via the scheme 

Zn(Ohc) 2 
tl2EP.ctt2N(Cl~a) 2 ~ Zn--Ep--Ctt2N(CHa) 2 ~ Zn-EP--CH2--N.(CHa)~ 

Zn(OAc) 2 
VIII X Xl 

ROH Zn_EP_cH~O R HCI, H2EP--CH2OR 

IX 111 a-k 

III a R = H ;  b R = M e ; C  R = E t : d  R~n-P r ;  e R~n-Bu;  f R=/ -Bu;  g R~(CIt2)2OH; 
h R = ( C H 2 ) 2 O h ~ e ; i  R=(CH2)6OH; j R = P h ; k  R = C H ~ - - C H = C H 2  

In the ser ies  of lower aliphatie alcohols the ra te  of formation of meso-a lkoxymethylporphyr ins  de- 
c r ea ses  as the number  of methylene links in the alcohol increases .  However, s ter ie  factors  also take on 
grea t  significance. Thus, for example, the following dependence was observed for  butanols; BuOH > seo-  
BuOH > tert-BuOH. The presence  of even small  amounts of water  is sure  to lead to the formation of meso-  
hydroxymethylporphyrin  IIIa. 

Of course ,  one can obtain e thers  not only with aliphatie alcohols but also with a large number of other 
compounds that contain a hydroxy group. The react ion with phenol and 2,4-dimethylphenot,  as well as with 
benzyl alcohol, proceeds  very  readi ly and gives the products in vir tually quantitative yields. The formation 
of an e ther  bond only at one hydroxy group occurs  in the presence  of a large excess  of ethylene glycol, di- 
ethylene glycol,  and tr iethylene glycol. The covalent addition of porphyr in  to polyethylene glycols with differ-  
ent molecular  weights for  the creat ion of colored reagents  is also possible.  

Of par t i cu la r  in te res t  are  e thers  with unsaturated alcohols, which may se rve  as intermediates  for subse -  
quent chemical  t ransformat ions .  We obtained ei ther  IIIk in 50% yield by the react ion of porphyrin  VIII with 
allyl alcohol. The re la t ively low yield of the lat ter  is associa ted  with the p resence  in the react ion mixture of 
a large amount of side products ,  which were evidently formed in the react ion of complex XI at the double bond 
of the allyl alcohol. 

All of the meso-a lkoxymethylporphyr ins  that we obtained have very  s imi la r  electronic spec t ra  of the 
etio type, r egard less  of the s t ruc ture  of the alcohol used in the reaction,  and this consti tutes evidence for the 
absence of a s t rong electronic  interact ion between the porphyrin  ring and R through the CH2-O group. 

An intense charac te r i s t i c  band at 1150 em -1, which corresponds  to the vC_ O band of an ether  group, is 
p resen t  in the IR spectra .  

The presence  of molecu la r - ion  peaks, as well as peaks of ions with m/e 507, 492, 491, and 478, which 
cor respond  to (M - R) § (a), (M - OR + H) + (b), (M - OR) + (c),  and (M - CH2OR + H) +" (d) f ragments ,  is 
charac te r i s t i c  for  the mass  spec t ra  of Virtually all of the e thers  obtained. The lV[ + peaks have the maximum 
intensit ies in the mass  spec t ra  of the porphyr ins  with lower  alkoxy groups,  and the peak of the e ion has the 
next highest intensity. The intensity of the a ion does not exceed 5-15%, which is completely natural ,  since 
cleavage of the C - O  band with the formation of stable cation c is more  likely. The presence  in the mass  
spec t ra  of intense peaks of b and d ions, par t i cu la r ly  in the spect ra  of complex nonvolatile e thers ,  is ex- 
plained by the development of meso-methy le t ioporphyr in  I and et ioporphyrin I, respect ively ,  as a resul t  of 
thermal  decomposi t ion of the porphyrins  in the ion source of the mass  spec t romete r .  

In the case  of a large number of the synthesized porphyrins ,  which were  obtained by the method that we 
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T A B L E  1. M a s s  S p e c t r a  of the  C o m p o u n d s  O b t a i n e d  

Com- Empirical Yield, pound formula % m/e (relative intensity, fro) 

l l la  

I l lb  

IIIe 

IIId 

Ille 

IIIf 

lllg 

Illh 

Illi  

]l:j 

I1lk 

Xlla 

XIIb 

XIIc 

Xlld 

Xlle 

XlIf 

Caal-I4oN40 

Ca41I42N40 

CasI:[44N40 

Ca6It46N40 

CaTl-i~sN 40 

CaTH tuNa0 

CasI ~44N402 

C~al t46N402 

C.~gtls2N~O2 

Cagt-h4N40 

Ca6I t4 !N40 

Cac, I !44N40 

CasI Ia,D~N,,O 

Ca,d I46N,+O2 

Ca~[ I4~NsO= 

CarlI4sNsO~ 

CasI-I47NsO2 

68 

84 

92 

90 

85 

32 

60 

74 

75 

82 

50 

35 

85 

55 

91 

30 

508 (M, 100), 507 (4), 492 (31), 491 (iO), 490 
(6), 579 (20), 577 (12) 

522 (M, 100), 507 (4), 492 (23), 491 (28), 490 
(6) 

536 (M, 100), 507 (3), 492 (55), 491 (70), 490 
(8),477 (2l), 461 (15) 

550 (M, 100), 507 (5), 492 (42), 491 (68), 490 
(10), 479 (65), 478 (90) 

564 /M, 85), 507 (4), 492 (63), 491 (70), 490 
(13), 479 (47), 478 (1O0) 

564 (M, 100), 507 (9), 492 (60), 491 (66), 479 
(80), 4r8 (25) 

552 (M, 82), 507 (9), 492 (100), 491 (75), 490 
(12), 478 (36) 

566 (M, 100), 536 (5), 507 (12}, 492 (65), 491 
(76), 490 (13), 478 (24) 

608 (M, 41), 507 (4), 492 (52), 491 (22), 490 
(6), 478 (100), 463 (20) 

584 (A4, 20), 582 (5), 492 (100), 478 (58), 463 
(t4) 

548 (:14, 100), 507 (3), 492 (47), 49t (47), 478 
(19) 

548 (M, I00), 505 (25), 491 (93), 478 (24), 476 
(21), 46l i2a) 

553 (M, 90), 507 (20), 491 (100), 477 (25), 462 
(23) 

590 (31, 100), 547 (10), 491 (100), 478 (8), 476 
(10), 461 {10) 

55i (A4. 54), 5t7 (15), 504 (100), 502 (7). 491 
(17), 489 (24), 478 (43) 

623 (M. I00), 578 (28), 577 (30). 562 (11), 548 
(64), 492 (45), 491 (17), 478 (16), 475 (30) 

603 (M, 82), 536 (18), 530 (5), 492 (90). 491 
(I00), 476 (38),461 (38) 

d e v e l o p e d  i n  [4] ( s o m e  o f  t h e m  a r e  p r e s e n t e d  i n  T a b l e  1) we e s t a b l i s h e d  tha t  the r e a c t i o n  of m e s o - a m i n o -  
m e t h y l p r o p h y r i n s  w i th  h y d r o x y - c o n t a i n i n g  c o m p o u n d s  i s  a n  e x t r e m e l y  g e n e r a l p r o c e s s .  The  p r i n c i p a l  c o n d i t i o n s  
t h a t  m u s t  b e  o b s e r v e d  in  the  s y n t h e s i s  of the  e t h e r s  a r e  t h o r o u g h  p u r i f i c a t i o n  of the  s o l v e n t  and  the  u s e  of  e x -  
c e s s  z i n c  a c e t a t e  a n d  a l c o h o l .  

The  a s s u m p t i o n  of  the  d e v e l o p m e n t  of  i n t e r m e d i a t e  a c t i v a t e d  c o m p l e x  XI ,  w h i c h  i s  c a p a b l e  of  r e a c t i n g  
w i th  n u c l e o p h i l e s ,  m a d e  i t  p o s s i b l e  to e x t e n d  th i s  r e a c t i o n  to the s y n t h e s i s  o f  the  m o s t  d i v e r s e  m e s o - s u b s t i -  
t u t e d  p o r p h y r i n s .  We i n v e s t i g a t e d  o n e  o f  the  m o s t  i m p o r t a n t ,  i n  o u r  o p i n i o n ,  r e a c t i o n s ,  v i z . ,  the  r e a c t i o n  wi th  
CH a c i d s ,  s i n c e  i n t e r e s t i n g  c o m p o u n d s  t h a t  c o n t a i n  ( in  the  m e s o  p o s i t i o n  of  the  p o r p h y r i n  r i n g )  a f u n c t i o n a l  
g r o u p  tha t  i s  n o t  c o n j u g a t e d  w i t h  the  m a c r o r i n g  c a n  b e  o b t a i n e d  in  t h i s  c a s e .  I t  was  o b s e r v e d  tha t  the  r e a c -  
t i o n  r a t e  and ,  a s  a f i n a l  r e s u l t ,  the  y i e l d  of  the  r e a c t i o n  p r o d u c t  a r e  i n  good  a g r e e m e n t  wi th  the  pK a v a l u e s  of 
the  c o r r e s p o n d i n g  CH a c i d s .  F o r  e x a m p l e ,  i n  the  s e r i e s  [5] CHaCOCH 3 (pK 20) > CH3NO 2 (pK 10.6) > 
CHaCOCH2COCH 3 ~oK 9) ~ CH2(CN) COOC2H 5 (pk 9) > CH2 (NO2)CH2COOC2H5 ~ K  5.8) the  r e a c t i o n  p r o c e e d s  wi th  the  
g r e a t e s t  d i f f i c u l t y  w i t h  a c e t o n e ,  w h e r e a s  i t  i s  c o m p l e t e  i n  a few m i n u t e s  w i th  n i t r o a c e t i c  e s t e r ,  and  the  p r o d -  
u c t  i s  o b t a i n e d  i n  q u a n t i t a t i v e  y i e l d .  Th e  X I I a - f  s t r u c t u r e s  w e r e  c o n f i r m e d  b y  d a t a  f r o m  the  e l e c t r o n i c ,  IR,  
P M R ,  and  m a s s  s p e c t r a .  

The  e l e c t r o n i c  s p e c t r a  of  X I I a - f  d e p e n d  o n l y  s l i g h t l y  on  s t r o n g  e l e c t r o n e g a t i v e  g r o u p s  in  the  m e s o  s u b -  
s t i t u e n t  a n d  r e s e m b l e  the  s p e c t r u m  o f  m e s o - m e t h y l e t i o p o r p h y r i n .  The  c e r t a i n  b a t h o c h r o m i c  sh i f t  (up to 2 - 4  
n m )  in  the  c a s e  of  c o m p o u n d s  w i t h  a b r a n c h e d  s ide  c h a i n  (XI Ic , e , f )  i s  e v i d e n t l y  due  to s t e r i e  f a c t o r s .  

~ H 2 X  

XII a - f  

XII a R=CFI2COCHa; b R=CD2COCDa; c R=CH(COCHa)2; d R=CH2NO2. 
e R=CH(NO2)COOC2Hs;f R=Ctt(CN)COOC2H5 

The  m a s s  s p e c t r a  of  X I I a - f  u s u a l l y  e o n t a i n  i n t e n s e  p e a k s  of m o l e c u l a r  i o n s  and  a p e a k  w i t h  m / e  491, 
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which corresponds to fl cleavage. In addition, peaks of ions with m/e values greater than 491, which in each 
case are individual and correspond to fragmentation of the molecular ions, are present in the spectra. 

Of the PMR spectra of XIIa-f, which confirm their structures, one may note the spectrum of porphyrin 
XIIe, on the basis of which, from the pronounced shielding of the ester ethyl group due to the ring current, it 

may be assumed that the meso substituent is located under the plane of the porphyrin ring. 

Thus, the results obtained with respect to the synthesis of diverse porphyrins in the basis of copper 
[2] and zinc [2] complexes of meso-dimethylaminomethyletioporphyrin I constitute evidence for the ease of 
cleavage of the C-N bond with splitting out of dimethylamine and the formation of a stabilized cation in the 
case of protonation or in the case of the formation of a complex with a Lewis acid (zinc acetate in this case) 

at the nitrogen atom of the dimethylaminomethyl group. 

We assumed that thermal cleavage of the C-N bond is also possible when metal complexes of meso- 
aminomethylporphyrins are heated in a high-boiling alcohol with the subsequent formation of an ether bond. 
In fact, complexes (XIII and XIV) of porphyrin IIIg were isolated in 90 and 81% yields, respectively, when 
copper and nickel complexes of porphyrin VHI were heated briefly in freshly distilled ethylene glycol. A sim- 
ilar experiment with free porphyrin VIII did not lead to the production of the corresponding ether IIIg. Conse- 

2 + quently, the presence of a central metal atom (Cu 2+, Ni 2+, Zn , and possibly others) in the porphyrin mole- 
cule is absolutely necessary for cleavage of the C-N bond and the formation of a reactive carbonium ion, 
while the mode of activation of the meso-aminomethyl group (protonation, the formation of a complex with 
Lewis acids, or thermolysis) is not of fundamental significance. 

A report [6] that the formation of alkoxymethylporphyrins (in the case of the synthesis of two meso- 
ethoxymethyloctaalkylporphyrins) occurs with the prior formation of a metalloporphyrin by means of the 
usual treatment of the corresponding labile meso-aeetoxymethyl derivative with ethanol was recently pub- 
lished. However, this method evidently cannot be used as extensively as the method that we described be- 
cause of the difficulties involved in the preparation of meso-acetoxymethylporphyrins when labile substituents 
are present in the porphyrin ring in the latter. 

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

The e l e c t r o n i c  s p e c t r a  of so lu t i ons  of the compounds  in  c h l o r o f o r m  w e r e  r e c o r d e d  with an  MP S-50L  
s p e c t r o m e t e r .  The IR s p e c t r a  w e r e  ob ta ined  with a mode l  180 P e r k i n - E l m e r  s p e c t r o m e t e r .  The PMR spec -  
t r a  of so lu t ions  of the compounds  in  CDCl 3 w e r e  ob ta ined  with HA-100D and X L - 1 0 0  s p e c t r o m e t e r s  with hexa -  
m e t h y l d i s i l o x a n e  as  the i n t e r n a l  s t anda rd .  The m a s s  s p e c t r a  w e r e  ob ta ined  with an  MAT-311  m a s s  s p e c t r o m -  
e t e r .  The chromatographic separation and purification of the porphyrins were realized with a column filled 

with L40 x 10O silica gel (Czechoslovakian SSR). 

meso-Alkoxymethylporphyrins (IIla-k, Table I). A mixture of I00 mg of porphyrin VIII, 200-300 mg of 
zinc acetate, 3-5 ml of the corresponding alcohol, and 25 ml of carbon tetrachloride or anhydrous tetrahydro- 
furan (THF) was refiuxed until zinc complex X, which remains at the start during chromatography of a sam- 
ple on Silufol in chloroform, was no longer present in the reaction mixture. From 5-10 rain to 102 h was 
usually required for completion of the reaction. The reaction mixture was then evaporated in vacuo, the resi- 
due was treated with hot water, and the undissolved zinc complex of alkoxymethylporphyrin was removed by 
filtration and dissolved in chloroform. The chloroform solution was shaken with 2-3 ml of dilute hydro- 
chloric acid (I : 3) for 5 rain, and the organic layer was separated, washed with water and ammonium hydrox- 
ide, filtered through a layer of aluminum oxide, and chromatographed with a column filled with silica gel. The 
principal fraction was evaporated, and the substance was crystallized from a mixture of chloroform and 
methanol. Since the electronic spectra of chloroform solutions of all of the compounds are very similar, we 
will present only some of them [compound, kmax(nm), and e. 10 -3 given]: IIIe, 406 (165), 508 (13.2), 543 
(8.9), 577 (5.9), 630 (4.2); IIIf, 408 (164), 509 (12.1), 545 (7.6), 580 (5.5), 631 (3.4); IIlh, 406.5 (154), 506 
(12.2), 541 (8.5), 577 (5.8), 631 (4.4); IIIj, 406 (175), 507 (13.1), 544 (8.8), 577 (6.0), 630 (4.9). 

Reaction of meso-Dimethylaminomethyletioporphyrin (VIII) with CH Acids. The reaction was carried 
out as in the case of the method described above. Only CCI 4 was used as the solvent. The yields and data 
from the mass spectra are presented in Table I. 

.5-Acetylmethyl-2,7,12,17-tetramethyl-3,8,13, 18-tetraethyl-21H,23H-porphine (XIIa). UV spectrum, 
k (e. I0-3): 409 (20.5), 508 (13.8), 543 (5.9), 577 (5.9), 628 hm (1.6)o IR spectrum: v 1720 ore-'. PMR spec- 
trum, 5:9.97 (s,2H), 9.73 (s, IH, meso-H), 5.35 (m, 2H), c~-H), 3.46 (3H), 3.51 (6H), 3.54 (3H, all s, CH 3 
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ring), 3.99 (211), 3.96 (2H), 3.93 (4H, all q, CH2CH3) , 1.78 (311), 1.77 (3H), 1.73 (6H, all t ,  CH2CH3), 3.01 (2H, 
dd, CH2CO), 3.51 (S,3H), 2.65 (2H, NH); in CDC13 + 1% CF3COOH: 10.16, 10.13 and 10.00 (all s, meso-H), 
5.19 (m, 2H, s-H), 3.49 (m, 2H, CH2XO), 3.39ppm (s, COCH3). The corresponding deutero analog XIIb was ob- 
tained by heating porphyrin VIII with de-acetone. 

5-(2,2-Diacetylmethyl)-2,7,12,17-tetramethyl-3, 8,13,18-tetraethyl-21H,23H-porphine (XIIc). UV spec- 
trum, Xmax (e- 10-3): 411 (18.2), 511 (12.9), 547 (6.8), 582 (5.7), 633 hm (1.8). IR spectrum: vCO 1710 and 
1732 cm -1. PMR spectrum, 5 :9 .95  (2H), 9.79 (1H, all s, meso H), 5.64, (m, s-H), 3.48 (3H), 3.51 (6H), 3.52 
(3H, all s, CH 3 ring), 3.98 (8H, m, CH2CH3), 1.69 (12H, m, CH2CH~) , 3.50 ppm (3H, s, COCH3). 

5-(2-Nitroethyl)-2,17,12,17-tetramethyl-3,8,13,18-tetraethyl-21H,23H-porphine (XIId). UV spectrum, 
Xmax(e- 10-3): 409 (16.2), 508 (13.1), 542 (6.4), 577 (5.7), 628 hm (2.4). IR spectrum: VNO 2 1550 cm -~. PMR 
spectrum, 5:10.05 (2H), 9.92 (1H, all s, meso-H), 5.93 (m, s -H) ,  3.50, 3.55, 3.58, 3.60 (all s, CH 3 ring), 4.01 
(m, CH2CH3) , 1.78 (m, CH2CH3) , 4.90 ppm (m, CH2NO2). 

5-(2-Nitro-2-ethoxycarbonylethyl)-2,7,12,17-tetramethyl- 3,8,13,18-tetraethyl-21H, 23H-porphine (XIIe). 
UV spectrum, Xmax(e. 10-4): 411 (16.4), 510 (12.4), 547 (7.1), 582 (5.4), 634 hm (2.8). IR spectrum: vCO 
1760 cm-1; vCO 1570 cm -1. PMR spectrum, 5:10.03 (2H), 977 (1H, all s, meso H), 6.14 (d, a -H) ,  5.48 ( t  
CHNO2) , 3.66 (3H), 3.59 (6H), 3.54 (3H, all s, CH 3 ring), 4.2-3.8 (m, CH2CH3), 1.96-1.67 (m, CH2CH3), 3.34 
(q, OCH2), 0.03 ppm (t, OCH2CH3). 

5-(2-Cyano-2-ethoxycarbonylethyl)-2,7,12,17-tetramethyl- 3,8,13,18-tetraethyl-21H, 23H-porphine 
(XIIf). UV spectrum, )`max (e .  10-3): 410 (19.6), 510 (13.2), 546 (7.5), 581 (5.7), 632 hm (2.8). IR spectrum: 
vCO 1755 cm-1; the vC=_ N band does not appear. PMR spectru, 5:10.01 (2H), 9.81 (1H, all s, meso I-I), 5.86 
(m, u-H) ,  3.49 (3H), 3.54 (6H), 3.58 (3H, all s, CH 3 ring), 3.97 (m, CH2CH3), 1.78 (m, CH2CH3) , 3.66 (m, OCH2), 
0.56 (split t, OCH2CH3), -3.03 ppm (2H, NII). 

Nickel Complex (XIV of 5-(2-Hydroxyethoxymethyl)-2,7,12,17-tetramethyl-3,8,13,18-tetraethyl-21H~ 
23H-porphi .e. A 40-rag sample of the nickel complex of meso-dimethylaminomethyletioporphyrin I (obtained 
by the method in [7] by formylation of the nickel complex of etioporphyrin I) was refluxed in 20 ml of dry 
distilled ethylene glycol, during which the starting complex dissolved completely and the color of the solution 
changed from lilac to cherry-red.  The solution was cooled and treated with 80 ml of water, and the substance 
was extracted with chloroform and ehromatographed with a column filled with silica gel in a chloroform- 
ether system (95:5). The first  fraction contained a small amount of the nickel complex of etioporphyrin. The 
second and principal fraction was evaporated to dryness, the residue was dissolved in 5 ml of ether, and 30 
ml of petroleum ether (bp 70-100~ was added to the solution. The maximum was evaporated in vaeuo to 15 
ml, and the concentrate was allowed to stand in the cold for several days. The finely crystalline precipitate 
was separated to give 33.5 mg (81%) of complex XIV. The product was very soluble in acetone, ether, and 
chloroform. UV spectrum, ),max ( e- 10 -3) 406 (18.4), 534 (8.5) 572 hm (15.8). PMR Spectrum, 6:936 (s, 
3H, meso H), 5.91 (s, 2H, CH20), 3.72 (q, 8H), CH2CH3), 3.61 (t, 2H, CH2CH~OH), 3.54 (t, 2H, CH2OH), 1.63 
(6H), 1.60 (3H), 1.58 ppm (3H, all t, CH2CH3). Mass spectrum for C35H3~N402 $8Ni, m/e (relative intensity, %): 
608 (M +, 100), 563 (6), 548 (75). 

Copper Complex (XIII) of 5-(2-Hydroxyethoxymethyl)-2,7,12,17-tetramethyl-3,8,13,18-tetraethyl- 
21H,23H-porphine. This complex was similarly obtained from the copper complex of meso-dimethylamino- 
methyletioporphyrin by heating in ethylene glycol for 5 min. Slow cooling of the solution produced bright-red 
prismatic needles of the chromatographically pure complex XIII (in 90% yield). UV spectrum, )`max (e* 10-3): 
412 (181), 534 (8.5), 572 hm (15.8), Mass spectrum for C35H42N40263Cu, n%/e (relative intensity, %): 613 (M +, 
100), 568 (5), 553 (70). 
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B E N Z I N D O L E S .  2 1 . *  N I T R A T I O N  O F  3 -  

F O R M Y L [ 4 ,  5 ] - A N D  3 - F O R M Y L [ 6 , 7 ]  

B E N Z I N D O L E S  

O. D.  Z h i l i n a ,  L.  B .  S h a g a l o v ,  
A.  M. V a s i l ' e v ,  a n d  N. N. S u v o r o v  

UDC 547.759.3:542.958.1 

It was es tab l i shed  that products  of monosubst i tut ion of 4 -n i t ro -  and 7 - n i t r o - 3 - f o r m y l  [ 4,5] 
benzindoles  and products  o f  disubst i tut ion of 4 ,8-d in i t ro-  and 7 ,8 -d in i t ro -3 - fo rmy l  [ 4, 5] 
benzindoles  a re  fo rmed  in low yields  in the ni t ra t ion of 3 - formyl [4 ,5 ]benz indole  with sodium 
ni t ra te  in concent ra ted  sulfur ic  acid. S imi lar  n i t ra t ion of 3 - fo rmy l  [6,7]benzindole leads to 
9 -n i t ro -  and 5 ,6 -d in i t r o -3 - fo rmy l [6 ,7 ]benz indo l e s .  The 3- formyln i t robenz indoles  obtained 
were  conver ted  to ni t rovinyl  de r iva t ives  by condensat ion with ni t romethane.  

The regularities in the behavior of indole in electrophilic substitution reactions, particularly in nitra 2 
tion, have been studied extensively and correlated [2, 3], and the nitration of 3-formylindoles has also been 
studied [4-6]. However, the introduction of an additional benzene ring in the indole molecule has a substantial 
effect on the course of the reaction [7-9]. Not enough information is available in the literature to enable one 
to draw an unambiguous conclusion regarding the behavior of condensed indole structures in electrophilic 
substitution reactions, the orientation of the substituents, and the possibilities for their preparative utiliza- 
tion. 

The aim of the present research was to study the behavior of 3-formyl[ 4, 5]- (I) and 3-formyl[6,7]ben- 
zindole (II), which were obtained by modified methods [ I0, II], in nitration and the possibilities of the prepa- 
ration of 3-formylbenzindoles with a nitro group in the benzene ring. Considering the fact that the nitration of 
indole derivatives in weak acids leads to side reactions (addition to the C2-C 3 multiple bond, replacement of 
an acyl group by a nitro group, etc.), we carried out the nitration in concentrated sulfuric acid. Sodium ni- 
trate was used as the nitrating agent. 

Complex mixtures of compounds are formed as a result of nitration both in the case of 3-formyl[4,5] 
benzindole (I) and in the case of 3-formyl [6, 7]benzindole (II). We were able to isolate four compounds, two 
of which are monosubstituted compounds, viz., 4-nitro- (III) and 7-nitro-3-formyl [4,5]benzindole (IV), and 
two disubstituted compounds, viz., 4,8-dinitro- (V) and 7,8-dinitro-3-formyl[4,5]benzindole (VI), from the 
products  of the ni t ra t ion of benzindole I. 
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only two s table  compounds,  viz. ,  9 -n i t r o -  (VII) and 5 ,6 -d in i t ro -3 - fo rmyl [6 ,71  
benzindole (VIII), f r o m  the products  of the n i t ra t ion of benzindole II. 

*See [1] for  Communica t ion  [1]. 
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