Jan-Feb 1984

Nitrogen Bridgehead Compounds. Part 35 [1].
Structures of a-Formyl-2,3-polymethylene-3,4-dihydroquinazolin-4-ones
Agnes Horvith, Istvin Hermecz*, Marianna Pongor-Csékvari,
and Zoltdn Mészaros

CHINOIN Pharmaceutical and Chemical Works Ltd., Research Centre,
H-1325 Budapest, P. 0. Box 110, Budapest, Hungary

Jézsef Kokosi

Pharmaceutical Chemical Institute of the Semmelweis Medical University,
H-1088 Budapest, Puskin u. 7, Hungary

Gabor Té6th and Aron Szslldsy

NMR Laboratory of the Institute for General and Analytical Chemistry,
Technical University, H-1521 Budapest, P. O. Box 91, Hungary
Received March 18, 1983

The structures of the title compounds bearing a five-, six- or seven-membered 4 ring have been investiga-
ted by uv and 'H and *C nmr spectroscopy. The imine-enol-enamine (I-II-III) tautomerism of these com-
pounds depends greatly on the ring size. A significant solvent-dependence is observed only for the five-
membered-ring compounds 1 and 2, which in ethanolic solution exist predominantly in the imine form I, and
in chloroform solution in the enol form II. The compounds with a six-membered 4 ring, 3 and 4, are mainly
in the enamine form III. On protonation, 3 and 4 change into the E and Z isomeric mixture of the enol
tautomer II. The seven-membered-ring compound 5 is a mixture of the imine I and the enamine III

tautomers.

J. Heterocyclic Chem., 21, 219 (1984).

The 6-formyltetrahydro-11H-pyrido{2,1-b]quinazolin-4-
ones 3 and 4 [2,3] and their homologues [2-4] 1, 2 and 5
with five- and seven-membered A ring, are of interest as
starting materials [5) for rutecarpine alkaloids [6] and
homologues. The structures of these compounds have not
been studied in detail previously to this report.

For 1-5 three tautomeric structures have to be consider-
ed: the imine I, the enol II and the enamine III forms (see
Scheme 1). The pyrroline derivative 1 was described by

Shakhidoyatov et al [4] as the enol II, on the basis of the ir
and 'H nmr spectral data, the chemical behaviour and the
red colour reaction with ferric chloride. Later, without fur-
ther investigation or evidence, the same structure was as-
sumed for the homologues 3 and 5 [2,3].

Synthesis.

The formyl derivatives 1-5 were prepared from 6-11 by
Vielsmeier-Haack formylation (see Scheme 2). Vielsmeier-
Haack formylation failed to proceed in only one case, from

the azepino[2,1-b]quinazoline (10), which is in agreement
with an earlier observation [2]. The pyrrolo[2,1-b]quinazol-
ines 6 and 7, subjected to Vielsmeier-Haack formylation
and treated in the usual manner (poured onto ice and neu-
tralized with 20% aqueous sodium carbonate), afforded
the dimethylaminomethylene derivatives 12 and 13. Com-
pounds 8, 9 and 11 under similar conditions furnished the
formyl derivatives 3, 4 and 5. The azepino derivatives 5
was obtained in 86% yield, against the 6% yield of an ear-
lier report [4]. From the dimethylamino derivative 13, the
formyl compound 2 was prepared directly by alkaline
hydrolysis, while 12 was first transformed with sodium
acetate to the acetoxymethylene derivative 14, and the lat-
ter was deacetylated by the Zemplén method [7] to the
formyl derivative 1.

UV Study.

The spectra of the starting materials 6, 8, 10 (R = R’
= H)and 9, 11 (R = NO,, R' = H) in ethanol are very si-
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Table 1
UV Data on 2,3-Polymethylene-3,4-dihydroquinazolin-4-ones 1-11 in Ethanol
Compound n R R! A\ max (¢)
1 0 H H 355i (820), 336i (1640), 314 (4630), 303 (4990), 293 (3780), 266 (19500), 225 (25500)
2 0 H COOEt 350i (1720), 336 (5380), 322 (6480), 312i (5500), 278 (7440), 268 (9050), 235 (39200)
3 1 H H 3551 (17100), 345 (18260), 282i (5150), 275 (6400), 223 (19300)
4 1 NO, H 384 (24600), 299 (8400), 234i (17400), 224 (19700)
5 2 NO, H 390i (4840), 326 (13900), 213 (30400)
6 0 H H 314 (3310), 302 (3900), 293i (2850), 269i (7360), 265 (7700), 224 (26300)
7 0 H COOEt 336 (3090), 322 (7840), 312i (2770), 276 (5610), 2641 (6990), 225 (26900)
8 1 H H 317 (2970), 306 (3550), 296i (2900), 275i (7300), 268 (7480), 225 (26900)
9 1 NO, H 324 (11970), 224i (21100), 212 (22360)
10 2 H H 317 (3260), 305 (4200), 296i (3330), 274i (8330), 267 (8860), 225 (10800)
11 2 NO, H 323 (13260), 220i (24100), 213 (26800)

i = inflexion.

milar within each series, independent of the ring size, indi-
cating that they contain the same type of chromophoric
system, i.e. the quinazoline moiety. In turn, depending on
the ring size, the spectra of the products 1-3 differ sub-
stantially from one another (see Table 1 and Figure 1),
suggesting that the products are present as an equilibrium
mixture with various tautomer (I-III) compositions.

The spectra of the products 1-3 did not show a concen-
tration-dependence in the range 107 — 2.5 107° mol/l. The
solvent-dependence was pronounced in the five-membered
ring series 1 and 2, but for 3, 4 and 5 only a very weak, if
any, solvent-dependence was observed (see Table 2).

In the five-membered ring series the formyl derivatives
1 and 2 in ethanol exhibited very similar spectra to those
of the parent compounds 6 and 7, apart from a weak ab-
sorption and band beyond 330 nm, which appears only for
the formyl derivatives. In chloroform, dimethylsulphoxide,
(DMSO) and dioxane, however, the spectra of the formyl

derivatives were quite different from those of the starting
materials. The spectra-of the starting material 6 and of the
formyl derivative 1 in various solvents are shown in Figure

2.

Figure 2 and Table 1 suggest that in ethanolic solution
1 and 2 exist mainly in the imine tautomeric form I, where
the formyl group is not conjugated with the quinazoline
moiety. In chloroform, DMSO and dioxane the enol II
or/and the enamine III forms must predominate over the
imine form I. The ratio of II and III in solution may vary
with the solvent, and this may cause the slight changes in
the uv spectra in Figure 2.

In the six-membered ring series the spectra of the form-
yl compounds 3 and 4 did not resemble those of the star-
ting materials. On this basis we ruled out the predomi-
nance of the imine structure I, in the formyl derivatives 3
and 4. The 9-formyltetrahydropyrido[l,2-a]pyrimidin-4-
ones, the two rings of which are identical with the A and B
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Figure 2. UV Spectra of compound 1 in various solvents
10000 and compound 6 in ethanol.

rings of the present tricyclic compounds, were earlier

demonstrated to have the enamine structure [8]. By analo-

gy, we assume that the tricyclic derivative 3 and 4 also
5000 have the enamine form III.

As the spectra of 1 and 2 in chloroform, DMSO and di-
oxane are not similar to the spectra of 3 and 4, we presume
that in these solvents 1 and 2 have not the enamine III but

0 % the enol form II

Figure 1. UV Spectra of compounds 1-5 in ethanol.

Compound n R
1 0 H
2 0 H
3 1 H
4 1 NO,
S 2 NO,

i = inflexion.

In the spectrum of the azepino derivative 5, an absorp-
tion maximum appears at 326 nm. This suggests that the
imine form of 3 is also present in the equilibrium mixture.

Table 2

UV Data on o-Formyl-2,3-polymethylene-3,4-dihydroquinazolin-4-ones 1-5

R! Solvent
H Chloroform

DMSO

dioxane

COOEt Chloroform
DMSO
dioxane

H Chloroform
DMSO
dioxane

H Chloroform
DMSO
dioxane

H Chloroform
DMSO
dioxane

N\ max ()

3501 (7660), 335 (10400), 319 (11600), 306 (13900), 289 (8730), 275 (10800),
266 (10220)

350i (3150), 333 (9910), 320i (12600), 311 (12850), 284i (9730), 266 (11450)
350i (3300), 330i (8090), 317 (11800), 304 (12500), 294i (10350), 275 (10830),
265 (11800)

350 (9100), 334 (11700), 317 (14700), 305 (15500), 294i (12500), 277 (14200)
356 (2640), 334 (8480), 319 (11800), 309 (12300), 298i (10100), 266 (11000)
350 (5570), 331i (9070), 316 (12900), 305 (13800), 296i (11600), 277i (12200),
264 (14790)

357 (23000), 347 (24350), 283 (5900), 276 (7800),

3601 (17900), 345 (20600), 286 (5300), 278 (6960), 270 (6300)

354i (19000), 343 (20700), 283i (7000), 275 (17200), 268i (15800), 253i (5900),
242i (8100)

388 (29850), 300 (10100)

396 (24410), 306 (10560)

384 (28500), 297 (10450), 232i (9800), 224 (11250)
393 (13940), 300 (4220)

380 (13520)

389 (12570), 300 (9200), 225 (22800)
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Table 3

‘H NMR Data on a-Formyl-2,3-polymethylene-3,4-dihydroquinazolin-4-ones 1-3 in Deuteriochloroform

Tauto- Ratio
Compound n R R! mer Isomer % 1-H 2-H
I — 5
1 v L L 1 z 95  818dd
I — 5
: 0 i COOEr z 95  820m 790dd
3 0 H H 11 — 100 802d 713m
I V4 75 7.5-
.27 d
3 ! H H ¢l E 8 A7m
4 1 NO, H 1 - 100 894d —
e]
1 — 39 9.08d —
5 2 NO, H
m — 62 890d —

7.55 dd

8.38 dd

8.45 dd

8.36 dd

Vol. 21
-CHO
or
4H NH 6-H 7H, 8H, 9H, 10.H, =CH-0 OH
10.04
— 17378 — — = 298m 420m — = 741t 6.60 br
[a]
10.04
807Tm — = 297m 420m — = 750t 10.44 br
[b]
708 m 1475 br — 252t 197m 394t — 872d —
[c]
7.5 784 s
92y - = 264t 213m 418m — .
721d 1471 br — 260t 200m 400t — 880d —
If] (8]
767d - — 383 m ax 3.58 m [j,k] 10.23
[b] [i} 25 eq 5.18 dd [j,]]
ogm — l322Zm—
7.20d 1552 br — 430t  870d
[m] [0]

[a] *J7, = CH- 1.8 Hz. [b] *J7, = CH- 2.0 Hz. [} *JNH,CHO = 1.2 Hz. [d] in deuteriochloroform:TFA = L:1. [e] J3,3 = 2.0 Hz. [f] J34 = 90 Hz. [g] *INH, CHO = 1.5 Hz. [h] J34 = 85
Hz. [i] Jg7ax = 7.0 Hz. [j] J10ax,10eq = 15 Hz. (K] J10ax,9ax = 10 Hz. [1] J10eq9ax = 6.0 Hz. {m] J3.4 = 85 Hz. [n] "JNH,CHO = 1.2 Hz.

NMR Studies.

The 'H and *C nmr data obtained in deuteriochloro-
form are compiled in Tables 3 and 4. As a consequence of
the poor solubilities of the products, saturated solutions
were used: nevertheless, due to the unfavourable signal to
noise ratio, the low-intensity signals of the '*C spectrum of
2 could not be identified, and for 1 and 4 no acceptable
3C spectra were obtained.

In rationalizing the specira, we kept in view that proto-
tropic processes taking place between a carbon atom and a
heteroatom are slow in relation to the nmr time scale, and
thus the signals of the individual tautomers can be distin-
guished. This should be the case when interconversion
from I to II or III occurs, while the prototropic processes
between two heteroatoms are fast, and only time-averaged
signals can be observed (interchange between tautomers I
and III) [9].

In our structural study the most informative nmr data
were the chemical shifts of the protons of the formyl or the
hydroxymethylene group, and the signals of the 6-H and
N-H protons and the C-6 atom.

The 'H nmr spectra of the five-membered ring com-
pounds 1 and 2 in deuteriochloroform exhibited signals at
7.4]1 and 7.50 ppm, respectively, which were assigned to
the =CH- proton of the hydroxymethylene group of form
II, whereas the six-membered ring compounds 3 and 4 dis-

played signals at 8.72 and 8.80 ppm, respectively, which
were assigned to the proton of the formyl group of form
II1. However, the chemical shift of a formyl group is to be
expected at lower field [10] and thus the above chemical
shifts must be time-averaged values: this is indicative of a
fast equilibrium between forms II and III, favouring the
enol form II, in 1 and 2 and the enamine form III in 3 and
4.

For the bicyclic analogues of 3 and 4 (i.e. for the 9-form-
yltetrahydropyridopyrimidines) the enol-amine equilibri-
um ratio was established [1] by '*N nmr investigation to be
1:7.

In the spectra of 1 and 2 an additional signal, with an
intensity of about 5%, was recognized at 10.04 and 10.05
ppm, respectively. This signal is likely to relate to the pro-
ton of the formyl group of tautomer I. Non-conjugated
formyl protons are expected to appear in this range [10].
The formyl proton of 5, with a seven-membered A ring,
also appears in this region (see later).

The protonation of 3 in a 1:1 mixture of deuteriochloro-
form and trifluoroacetic acid (TFA) was also studied. Pro-
tonation took place at the oxygen atom of the formyl
group (the formyl group of form III can be considered as a
part of a vinylogous amide), consequently an enol type
structure II was formed and Z:E isomers resulted. This ex-
plains the red colour reaction observed on the action of a
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Table 4

13C NMR Data on o-Formyl-2,3-polymethylene-3,4-dihydroquinazolin-4-ones in Deuteriochloroform

=CH-

C-7 C8 C9 C-10 C{10+n) C{10+n)a CHO

C-6

c-2 C-3 C-4 C-4a C-5a

Tautomer Isomer C-1

R

n

Compound

— 159.6

122.7

159.9

20.9 45.4

102.9

157.4

COOEt [a] II z 1270 [b] 1255 [b] 125.1 [b]

H

116.1 1828 —

159.9

20.7 41.9

22.4

123.7 135.0 117.0 139.3 150.4 91.0

127.6

111

164.9
161.1

159.7
159.3

4.5
4.3

20.4
20.0

23.0
19.6

136.3 154.0 96.6
137.1 157.1 102.2

118.7
118.2

137.6

129.0 [¢]
128.6 [¢]

128.3 [¢]

1T
i1

1

30d]

116.6

160.0

1954 —
1844
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429
43.4

26.2
25.6

25.1
25.0

27.6
27.8

56.1
144.6 150.7 99.4

1189

128.8
129.7

143.8

123.8
124.6

NO,

I

[a] **C NMR data: 165.2; 61.6; 14.3. b} and [c] interchangeable. [d] In deuteriochloroform:TFA 1:1.

Lewis acid (ferric chloride) [4). The signal of the =CH-
proton of the hydroxymethylene group of the Z and E ste-
reoisomers appeared at 7.83 and 8.33 ppm, respectively,
with an intensity ratio of 3:1. Assignment was made on the
basis of the anisotropic effect of the C(5a)=N(5) double
bond, which causes a downfield shift for the E isomer.

H_ LOH HO_ H
¢ ¢ Y By
N - N
X0 = X0
0 0
Z isomer E isomer

The spectrum of the seven-membered ring homologue 3
exhibits signals at 8.70 and 10.23 ppm, with an intensity
ratio of 3:2. These signals were assigned to the formyl pro-
ton of the enamine III and the imine I forms, respectively.
Here again the signal at 8.70 ppm must be a time-averag-
ed signal for the appropriate proton of forms II and III,
with the latter predominating. Some further evidence as to
the presence of the imine tautomer I was found in the
spectrum, e.g. the signal of 6-H, observed as a multiplet at
3.83 ppm. Of the possible conformations of the seven-
membered A ring [11], of the imine I form of 3 one confor-
mation is preferred, as shown by the non-equivalent C(10)
H, protons. The axial proton appears at 3.58 ppm, and the
equatorial proton, as a consequence of the anisotropic ef-
fect of the neighbouring carbonyl group at 5.18 ppm.

The *C nmr spectra support the results of the uv and
'H nmr studies. In the '*C nmr spectrum of the five-
membered ring compound 2, the signal appearing as a
doublet at 159.6 ppm indicates the predominance of the
enol tautomer II. The six-membered ring derivatives 3 and
4 give rise to a doublet at 182.8 and 184.4 ppm, respective-
ly, pointing to the presence of a conjugated formyl group
(form III).

The spectrum of 3 in a 1:1 mixture of deuteriochloro-
form and TFA reveals that on protonation the tautomeric
equilibrium II = III is shifted towards the enolic form IL
The signal of the hydroxymethylene carbon atom in the Z
geometric isomer appears at 164.9 ppm and in the E iso-
mer at 161.3 ppm. As a consequence of the y gauche steric
effect, the C-7 signal of the E isomer suffers an upfield
shift of 3.4 ppm with respect to the signal of the Z isomer.

For the azepinoquinazoline 3, which exists as a mixture
of the imine I and enamine III tautomers, the signal of the
non-conjugated formyl group appears in the expected re-
gion [1], at 195.4 ppm. The conjugated formyl group of the
enamine gives rise to a signal at 184.4 ppm. The tautomers
of 5 can also be distinguished on the basis of the signal of
the C-6 atom: in accordance with its sp® character in the
imine tautomer I the C-6 atom gives a signal at 56.1 ppm,
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whereas its sp? character in the enamine tautomer III
leads to a signal at 99.4 ppm.

EXPERIMENTAL

The melting points are uncorrected. The uv spectra were recorded
with a UNICAM SP-800 spectrophotometer, 'H and *>C nmr spectra in
deuteriochloroform solution (TMS as the internal standard) with a JEOL-
FX-100 spectrometer. The formylpyridoquinazolinone (3) was prepared
by a procedure described in reference 3 [mp 206-208°, from ethanol (lit
{3] mp 199-201°)).

6-Formyl-6,7,8,10-tetrahydropyrrolo[2,1-b]quinazolin-10-one (1).

To a solution of 6-(acetoxymethylene)-6,7,8,9-tetrahydropyrrolo[2,1-b}-
quinazolin-10-one (14) [2] (10 mmoles) in ethanol (40 ml) sodium ethoxide,
prepared from sodium (0.23 g) and ethanol (30 ml) was added. The mix-
ture was kept at 25° for 0.5 hour and the pH of the mixture was then ad-
justed to 7 with acetic acid. The mixture was evaporated to dryness, the
residue was treated with water and the crystalline product was filtered off
(1.4 g, 65%), crystallized from ethanol-chloroform, to give formylpyrrolo-
quinazoline (1), mp 207-209° [lit [4] 205-206° (from acetone))].

Ethyl 6-Formyl-10-0x0-6,7,8,10-tetrahydropyrrolo[2,1-b]quinazoline-3-
carboxylate (2).

A. 10-0x0-6,7,8,10-tetrahydropyrrolo[2,1-b]quinazoline-3-carboxylic
acid [12] (23.0 g, 0. mole) was refluxed during 10 hours in ethanol (600
ml) containing 10% of dry hydrogen chloride. The solution was evapora-
ted to dryness, the residue dissolved in water (400 ml) and the aqueous
solution neutralized with sodium bicarbonate and extracted with ethyl
acetate 4 X 50 ml. The combined extracts were decolourized with char-
coal, dried (sodium sulfate) and evaporated. The residue was filtered off,
washed with acetone, dried (8.5 g, 33%) and crystallized from ethanol, to
give ethyl 10-0x0-6,7,8,10-tetrahydropyrrole[2,1-b]quinazoline-3-carbox-
ylate (7) mp 127-129°.

Anal. Caled. for C,,H,,)N,0;: C, 65.11; H, 5.46; N, 10.85. Found: C,
64.96; H, 5.37; N, 10.93.

B. To a cooled solution of the ester 7 (5 mmoles) in DMF (50 mmoles),
phosphorus oxychloride (10 mmoles) was added, dropwise at 15-20°. The
mixture was stirred at 25° during 1 hour and at 60° during 3 hours. After
the mixture had cooled it was poured onto 50 g crushed ice and the pH of
the aqueous phase was adjusted to 7 with 20% aqueous sodium carbon-
ate. The precipitated ethyl 6{dimethylaminomethylene)10-0x0-6,7,8,10-
tetrahydropyrrolo[2,1-b]quinazoline-3-carboxylate (13) was filtered off
(1.45 g, 92%) and crystallized from ethanol, mp 203°.

Anal. Caled. for C,,H,,)N,0,: C, 65.16; H, 6.11; N, 13.41. Found: C,
64.86; H, 5.96; N, 13.35.

C. The 6-dimethylaminomethylene compound 13 (4 mmoles) was stir-
red in 0.5 N hydrochloric acid (10 ml) during 24 hours at 25°. The preci-
pitated crystals were filtered off, washed with water, dried (1.05 g, 92%)
and crystallized from ethyl acetate, to give the formyl derivative (2), mp
184°.

Anal. Caled. for C,;H,N,0,: C, 62.93; H, 4.93; N, 9.78. Found: C,
62.64; H, 4.84; N, 9.66.

6-Formyl-2-nitro-6,7,8,9-tetrahydro-11 H-pyrido[2,1-b]quinazolin-11-one
4).

To a cooled solution of 2-nitro-6,7,8,9-tetrahydro-11 H-pyrido[2,1-b}-
quinazolin-11-one [3] (5 mmoles) in DMF (100 mmoles), phosphorus oxy-
chloride (10 mmoles) was added dropwise at 15-20°. The reaction mix-
ture was stirred at 25° during 6 hours, after the mixture had cooled it
was poured onto 50 g crushed ice and the pH of the aqueous phase was
adjusted to 7 with 20% aqueous sodium carbonate. The precipitated
crystals were filtered off (1.25 g, 93%) and crystallized from acetic acid,
then it was heated under reflux in ethanol to give the formylpyridoquin-
azoline 4, mp 259°.

Anal. Caled. for C,,H,,N,0,: C, 57.24; H, 4.06; N, 15.38. Found: C,
57.44; H, 4.00; N, 15.70.

6-Formyl-2-nitro-6,7,8,9,10,12-hexahydroazepino[2,1-b]quinazolin-12-one
(5).

2-Nitro-6,7,8,9,10,12-hexahydroazepino|2,1-b]quinazolin-12-one 3] 5
mmoles) was formylated as described above, to give the formylazepino-
quinazolinone 5 (1.23 g, 86 %) which was recrystallized from acetonitrile,
mp 200-202° (lit [3] mp 179-181°).

Anal. Caled. for C,,H,N,0,: C, 58.74; H, 4.26; N, 14.68. Found: C,
59.16; H, 4.38; N, 14.78.

REFERENCES AND NOTES

[1] Part 34. G. Téth, A. Szoslldsy, Cs. Szantai, Jr., I. Hermecz
A. Horvath, Z. Mészdros, submitted for publication in J. Chem.
Soc., Perkin Trans. II, 1153 (1983).

[2] E. Oripov, L. M. Jun, Kh. M. Shakhidyatov and Ch. Sh.
Kadyrov, Khim. Prir. Soedin., 603 (1978); Chem. Abstr., 90, 87388
(1979).

[3] E. Oripov, Kh. M. Shakhidyatov, Ch. Sh. Kadyrov and N. D.
Adbullaev, Khim. Geterotsikl. Soedin., 684 (1979); Chem. Abstr., 91,
175290 (1979).

[4] Kh. M. Shakhidyatov, E. Oripov, A. Irisbaev and Ch. Sh.
Kadyrov, Khim. Prir. Soedin., 825 (1976); Chem. Abstr., 86, 106520
(1977). :

[5] J. Kokosi, 1. Hermecz, A. Horvath, G. Szész and Z.
Mészéros, unpublished results.

[6] J. Kiokosi, I. Hermecz, G. Szasz and Z. Mészaros, Tetra-
hedron Letters, 22, 4861 (1981).

[7] G. Zemplén, Chem. Ber., 59, 1254 (1926).

I8] A. Horvith, I. Hermecz, L. Vasvéri-Debreczy, K. Simon,
M. Pongor-Csékvari, Z. Mészaros and G. Téth, J. Chem. Soc.,
Perkin Trans. I, 369 (1983).

[9] J. Elguero, C. Marzin, A. R. Katritzky and P. Linda, ‘*‘The
Tautomerism of Heterocycles, Advances in Heterocyclic Chemistry”,
Supplement 1, Academic Press, New York, 1976, p 6, 7 and 40.

[10] T. Clerc and E. Pretsch, ‘‘Kernrezonanzspektroskopie’,
Akademische Verlagsgesellschaft, Frankfurt am Main, 1970, p 66.

[11] F. G. Riddell, “'The Conformational Analysis of Heterocyclic
Compounds”, Academic Press, New York, 1980, p 136-137.

[12] Kh. M. Shakhidyatov, A. Irisbaev and Ch. Sh. Kadyrov, Khim.

Prir. Soedin., 681 (1974); Chem. Abstr., 82, 86470 (1975).



