REACTIONS OF AZINIUM CATIONS.

6.% N(.)~ALKYL-1,2,4-TRIAZINIUM SALTS, REACTIONS WITH INDOLES — THE
FIRST CASE OF THE DOUBLE ADDITION OF NUCLEOPHILES TO A TRIAZINE RING

8. G. Alekseev, V. N. Charushin, 0. M. Chupakhin, UDC 547.873:543.422,25
S. V. Shorshnev, A. I. Chernyshev, and N. A. Klyuev

N{:)~Alkyl-3-morpholino-1,2,4~triazinium salts and N(;)-alkyl-3-pyrrolidino-
1,2,4~triazinium salts were synthesized. The structures of these salts were
established by '®C NMR spectroscopy. 1,2,4-Triazinium cations add indoles at
C(s) and C(s) thereby displaying properties characteristic for 1,4-diazinium
salts.

The formation of diadducts due to the covalent addition of nuclecphiles to both C=N
bonds of the pyrazine ring is a characteristic feature of 1,4~diazines and 1,4~-diazinium
cations [2]. Since 1,2,4-triazines are aza analogs of pyrazines, their participation in
double addition reactions at C(s) and C(e) is also likely. However, reactions leading to
transformation of the triazine ring are more common in the chemistry of 1,2,4~triazines
{3, 4] and reports of the reaction of 1,2,4~triazine cations with nucleophiles are limited
to reactions with the hydroxyl anion [4~10].

In the present work, we synthesized N(;)-alkyltriazinium salts not containing substi~
tuents at C(s) and C(s) and studied the possibility of the double addition of indoles by
these salts; such addition is characteristic for 1,4~diazinium salts.

Quaternary 1,2,4-triazinium salts are obtained by ordinary methods by the action of
alkylating agents on bases [4-9, 11] or using the condensation of N-substituted amidrazones
and their derivatives [4, 12-14]. The latter method is used, as a rule, for the synthesis
of condensed triazinium salts.

The quaternization site of 1,2,4~triazines may be any of the three ring nitrogen atoms.
Triazines having bulky substituents at C(s) and C(s) or an aromatic system fused at the
C(s)—C(s) bond are quaternized at N(a) [5, 6]. On the other hand, bulky substituents at
C(s) including an aromatic system fused at the N(2)—C(s) bond direct the attack of the alkyl-
ating agent to N(,) [4, 5, 7-9, 11], although the possibility of obtaining N(.)-alkyl
quaternary salts is also not excluded {7].

In the present work, we studied the quaternization of 3-morpholino- (IIa) and 3-pyrro-
1idino~1,2,4~triazines (IIb) by triethyloxonium tetrafluoroboride or methyl iodide. Starting
triazines IIa and IIb were synthesized by the nucleophilic substitution of the methylthio
group in triazine I [15] by the corresponding amine (Table 1). The choice of the substi-
tuents at C(s) of triazines Ila and IIb was made in light of their electronic and steric
effects, It was assumed that the mesomeric donor effect of cycloalkylamino groups would
facilitate delocalization of the positive charge and thereby enhance the stability of the
triazinium salts, while their steric effect should hinder the entry of the alkyl group at
C(,) and Cu) and direct the quaternization exclusively toward N¢1). Indeed, N(1)-alkyl-
triazinium salts IIla~c are obtained in high yield in the reactions of triazines IIa and
IIb with methyl iodide and triethyloxonium tetrafluoroboride in methylene chloride at
reflux (Table 1).

*For communication 5, see [1].

S. M. Kirov Ural Polytechnic Institute, Sverdlovsk 620002. All-Union Antibiotics
Research Institute, Moscow 113105, Translated from Khimiya Geterotsiklicheskikh Soedinenii,
No. 11, pp. 1535~1543, November, 1986. Original article submitted July 9, 1985,

1242 0009-3122/86/2211-1242512.50 ®© 1987 Plenum Publishing Corporation



TABLE 1. Properties of Triazines II-IV
; ated R
Comn «.. | UVspectrum (ineth- | Found, % | prpirical %:10m ec 3
ound | TP C | anol), Amax, 0 formula )
P (log &) [ I - B ClHIN{S
1l | 86—388 247 (4,24), 349 (3,19) {50,6] 6,2 [34,0{C;H(N.O 50,61 6.1 133,740
1lb | 87—88 * | 248 (4,25), 355 (3,27) {56,1]6,7 137,1|C;H;pN, 56,01 6,7 137,31 80
fila 170 220 (4,30), 259 (4,20}, 131,214,3 {17,9{CsH3INLO 31,2143 1182171
307 (2,92), 392 (2.98)
111b 1136—137 | 222 (4,22), 258 (4,07}, 33,1 4,6 | 18,8{CsHyulIN, 329145 119,2(81
313 {2,90), 396 (2.90),
542 (2.16) :
1li¢c 90 224 (3,81), 259 (4,21), |38,41 5,4 120,3|C,HsBFiN,0}38,3| 5,4 [19,9] 88
313 (2,88), 393 (2,94) .
IV a |280—282 | 221 (5,23), 282 (4.09), 152,9} 5,2 {15,7}CoHasNsO - 53,11 5,0 {15,5] 52 -
290 (3,95}, 421 (3,20) -HI
IVb 1233—235 | 225 {4,95), 283 (4,16),{55,1] 5,5 | 14,5{CesH3oNeO - 154,755 {14,752
290 {4,04) “HI
Ve 1216—218 | 222 (4,90), 282 {4,15), {57,7] 5,6 |16,01CosHpuN:O - [58,2156 |16,3]45
290 (4.09) -HBF,
Ivd |240—241 | 225 (4,88), 285 (4,15), [59,5] 6,1 |15,3]CorH3:NeO « 159,68} 6,1 |15,4] 58
290 (4,11) - HBF;
IVe |200—220%*| 220 (4,92), 274 (5,02), [54,4] 5,4 [16,0CoeHysNs - 54,6155 |1591 46
282 (5,04}, 290 (5,00}, - HI
317 {2,76), 375 (2,65}
IV [207—212%*%] 225 (4,96), 283 (5,13)},155,7| 5.8 |14,7{CosHaaNs - 56,1160 115,1]49
290 (5.08) - HI

*Crystallization solvents: 1Ia) butanol, IIIa,c) ethanol,
IITb) 1:4 ethanol—ether, IVa,b) 1:3 DMF—water, IVc,e,f) 1:4
ethanol-water, IVd) 1:4 ethanol—hexane; all these compounds
except IIa, IIb, and IIIc melt with decomposition.

*¥No clear melting point.

The structures of the salts obtained were determined by 'H and '®C NMR spectroscopy,
which permit the establishment of the quaternization site by a series of diagnostic criteria
{16, 17].

N sen, A MRy r/N\/,miz
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1la, IIIa,c) NR; = morpholino, IIb, IIIb) NR, = pyrrolidino, IIIa,b) R* = CH;, X =
IIlc) R' = C,Hs, X = BF,

I,

We should note that electron spectroscopy was used previcusly for the determination of
the structure of triazinium salts [5] but this method does not permit the direct and unequi-
vocal determination of the quaternization site.

_ Analysis of the 'H NMR spectra of the reaction mixtures and products showed that quater-
nization gives only N(,)-alkyl salts IIlIla-c and the formation of N(z)- and N(.)-quaternary
salts was not detected.

The arrangement of the signals in the 'H NMR spectra of l-methyl-3-morpholinotriazinium
iodide (IIIa) for 5~H and 6~H depends on the nature of the solvent. In CDCls solutions the signal
for 6~H in the a~position to the N-methyl group is found downfield relative to the signal
for the 5-H proton (Hp), while in DMSO-d¢ and CDsOD, the signals for 6-H and 5-H are in
reverse order (Table 2). The signals for 5-H and 6~H were assigned using the 'H and *°C
NMR spectra of IIIa (see below) by selective decoupling of 5~H and 6-H. A feature of the
'H NMR spectra of IIIa in CDCl,;, DMSO-de and CD,OD is additional splitting of the doublet
components for the 6-H signal into quartets: st" = 2.6 and “Js,Ncﬁa * 0.8 Hz. The
existence of long-range coupling between the o-proton and the N-methyl group protons is in
accord with quaternization at N(1) and excludes alkylation of N¢ay. The 'H NMR spectra of
salts IIIb and Illc are quite similar to the spectrum for IIla ETable 2).
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TABLE 2. 'H NMR Spectra of Triazines IIa, IIb, and IIIla-c

Quaterniza-
Com= Chemical shifts, 8, ppm 5 tion effect®
pound Solvent - 6.5
6-H jsxnd ’ NR. m | NR! Hz A8s | Abs
1a | cocl 854d | 814 | 385 (8H) 2,1
DMSO=dg 8,65d 8,33 { ~3,73 (8H) 2.4
CDh;0D 8,56d | 831 3,39 (8H) 2,3
1b CDCly 852d | 814 1,8—2,2 2,2
(4H),
3,4—3,8
(4H)
DMSO-d; 8624 | 834 1,8—2,2 2,3
(4H),
3,3—3,8
(4H)
CD,0D 849d | 827 | 19 23 23
(4H),
3,4—39
(4H)
Illa CDCl3 9,79** | 940 3,87 (8H) | 4.42d (3H) 25 1125 | 1,26
: DMSO-dG 9.07** | 9,34 3,78 (8H) {4,334 (3H) 2,6 0,42 | 1,01
CD,0OD 8,95** | 9,24 3,90 (8H) | 4,40d (3H) 2,6 0,39 | 0,93
11Ib CDCl; 9,76** | 9,39 1,8—2,3 4,49d (3H) 2,6 1,24 | 1,25
(4H),
3,4—39
] (4H)
DMSO-dg 9,10 9,36 1,8—22 4,34 s (3H) 2,6 0,48 | 1,02
br.d (4H),
34-—-38
(4H)
CD;0D 8,86** | 9,17 1,9—23 4,374 (3H) 2,6 0,37 | 0,90
(4H),
3,4—4,0
(4H)
Hie | €DCls 883 | 910 | 386 (8H)|168t (3H),{ 2.6 | 029 | 096
br.d 4619 (2H)
DMSO-dg 9,08 9,31 3,78 (8H) [ 1,55t (3H), | 2,7 0,43 | 0,98
br.d 4,579 (2H)
CD;0D 884 | 916 | 378 (8H) | 1,66t (3H),| 2.8 | 0,28 | 0,35
br.d 4,61 q(2H)

*Quaternization effect SHi (ITI) ~ 531(11).
**Doubletofquartetswithiong~rangecmupling “JH(G),CHS = 0.8 Hz.

The signals for the quatermary carbon atoms C(s) in the '3c NMR spectra of triazines
IIa, IIIa, and I1Ilc were identified on the basis of coupling between a single bond IJ(C—H)
in proton-coupled *°C NMR spectra. The signal for C(s) in going from base IIa to quaternary
salts IIIa and IIIc is shifted only very slightly downfield by 0.71 ppm for IIIa and only by
0.15 ppm for I1IIc (Table 3). According to our previous work [16, 17], in which we estab-
lished that quaternization of the nitrogen atom leads to a shift of the signals for the o-
carbons upfield by 7-10 ppm, and our data, we may conclude that the alkylation of triazine
IIa proceeds at N(:) and not at N(z) or N(«). Analysis of the chemical shifts and the
signs for the shifts of the two remaining signals for the methine carbon atoms in the '°C
NMR spectra of triazines of IIa, IIIa, and IIIc permits their assignment to C(s) and C(s)
(Table 3, Fig. 1). The signals for C(s) in the a-position to the quaternary nitrogen atom
are shifted downfield in the spectra of cations IIIa and IIIc by 6.63 and 8.40 ppm relative
to base IIa (Table 3), which is in complete accord with the previously established effect
of the quaternization of azines on the chemical shifts of carbon atoms [16, 17]. This assign-
ment of the signals for C(s) and C(s) for IIa is in good accord with the data of Radel et al.
{18] for 3-dimethylamino~1,2,4-triazine IIc (Table 3).

Quaternization of N(:) in 3~-morpholino-1,2,4-triazine Ila is also indicated by other
criteria in the *3C and 'H NMR spectra of cations IIIa and IIIc. Thus, the **C NMR spectra
of salts IIIa and IIIc show an increase of the 'J(c-g) coupling comstant for C(s) and C(s)
in the B and o positions to the quaternization site relative to starting base Ila by 15-18
Hz and a decrease in the absolute coupling constants of B-carbons C(s) with the 6-H protons
in the a position by 4.4 and 4.7 Hz, respectively (Table 3). The presence of the alkyl
substituent at N(,) in IIla and IIlc is also indicated by the additional splitting doublet—
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Fig. 1. Diagram of changes in the *°C NMR shifts
in going from 3-morpholine-1,2,4~1,2,4~triazine (IIla)
to quaternary salts IIla and IIIc.

doublet components of the signal for C(s) which is found at highest field of the triazine
ring carbon atoms due to coupling with the protons of the N—CH, and N—CH, groups with *J =
3.0 and 3.2 Hz, respectively (Table 3).

The structure of l-methyl-3-pyrrolidino-1,2,4-triazinium iodide (IIIb) was established
by comparison of its UV and *H NMR spectra withthose corresponding to quaternization [16, 17]
(Table 2).

The 'HNMR spectra of IIla~c show some increase in the vicinal coupling constants between
5-H and 6~H, which is also one of the diagnostic criteria for determination of the quaterni-
zation site [16, 17] (Table 2).

The reactions of 1,2,4-triazines with nucleophiles proceed, as a rule, through a step
involving their addition to one of the carbon atoms of the triazine ring. Depending on the
nature of the substituents, the nucleophilic attack may be directed toward C(s) (4, 15,
19-23], C¢s) [4, 10,15, 19-27], or C(e) [5, 8, 20, 21, 28]. Carbon atoms C(s) and C(s) are
most frequently the most active sites of 1,2,4-triazines [4, 10, 15, 19-27]. On the other
hand, quaternization of N(,) strongly activates the a-carbon atom, C(s), in N(,)-alkyl-1,2,4-
triazinium salts and directs the attack of the hydroxyl anion predominantly to C(s) {5, 8].
In light of the steric hindrance of C(s) in 1,2,4-triazinium salts Illa-c and the activation
of triazine ring by existence of charge, both carbon atoms C(s) and C(s) may be considered as
probable sites for the addition of nucleophiles to cations IIla-c.

A study of the reactions of triazinium salts IIla-c with indole and 2-methylindole
established that they lead to the products of the double addition of indoles at C(s) and C(s),
IVa-f.

The composition and structure of diadducts IVa-f were indicated by elemental analysis
and their 'H NMR and mass spectra (Tables 1 and 4).

1 .
H . [ H X

vab R .
y

ra~-f R27 N
wa-f N

IVa~d) NR, = morpholinc, e,f) NR, pyrrolidino, a,b,e,f) R' = CHa, X = I, ¢,d) R! = C,Hs,
X = BF.,, a,c,e) R® = H, b,d,f) R® = CH,, Va) R* = H, b) R® = CHa.

Organic salts under mass spectral conditions do not give molecular ion peaks Mt [297.
Thus, strong peak ions for [M — HX]' with m/z 442 and 456 were found in the mass spectra
of IVb and IVd, respectively (see Experimental). The pseudomolecular ions [M — HX]*t
may exist in two tautomeric forms A and B and, as shown by analysis of the mass spectral
data, their retro~-Diels—Alder fragmentation indeed proceeds by two pathways:

1246



nb-d

- —

0™ .

i i H

|

S N\/‘N
I
N

/"
+H
"\1/Ind
)
i

\N*l"_\

iR
i

i Ind

| H
R\

i

N N=NK
N

ar

[
|

!

—
H-Ind!

130

NC

— - e
+ Ind-CH=CH~Ind' R'N=CH-Ind!
286

~R'H

!

-
—h:\d_i

157

Ind = 2-methylindol-3-yl

'3C NMR spectra were also obtained for IVa and IVd in DMSO-de, in which all the molecu-
two nonequivalent indole residues, signals for the methine carbon
atoms C(s) and C(e) of the triazine ring at 47.8-62.5 ppm, signal for C(s) at 152.9 and
154.0 ppm as well as signals for the morpholine and N-alkyl groups in the corresponding
spectral regions (see Experimental).

lar fragments appear:

The *H NMR spectra of diadducts IVa-f show 5-H and 6-H of the triazine ring as two
doublets at 4.1-5.7 ppm with vicinal coupling constant 3Js,¢ = 9.7-11.0 Hz (Table 4), indi-
cating considerable similarity with the spectral data for the products of the double addi-
tion of indoles to pyrido[2,3-blpyrazinium cations [30].
nals in the 'HNMR spectraof IVa-f at 10.8-11.1 ppm, the protons of two benzene rings at 6.8-
7.8 ppm, and signals for the protons of the cycloalkylamino groups in the corresponding

region (Table 4) is in complete accord with the structure of the diadducts.

The finding of two indole NH sig-

The lack of

signals for the indole B-protons at 6.2-6.4 ppm [31] indicates the addition of indoles at

C(g).

In conclusion, we note that these indole double addition reactions are the first case
of the formation of diadducts in the 1,2,4-triazine series.

TABLE 4.

in DMSO-d,

Characteristics of 'H NMR Spectra of Compounds IVa-f

'

=
o]
O

pound

Chemical shifts, &, ppm, and §SCC, Hz

3/

N—R!

NR,m

NH:H’

s

*NH,
S

Indole residue
protons

Iva

Ivb

IVe

Ivd

Ve

1A%3

4,91

4,30

5,25

5,64

5,68

5,26

5,66

10,8

10,2

10,8

10,2

2,07, s (3H)

2,55, s (3H)

2,51, s (3H)

2,56, s (3H)

3,2—3,9; (8H)

32—39 (8H)

.13.2 -39 (8H)

33—39 (8H)

9,05

9,12

9,07

9,20

8,52

8,66

10,22

9,68

10,08

9,42

- 9,89

19,30

69—78 (10H, m,
arom,), 10,82 (2H,
br.s, NH)

6,9—7,5 (8H, m,
arom.), 1,51 (3H, s,
CHg),‘ ],61 (SH, S,
CHj), 10,82, 10,85
(2NH)

6,8—7,7 (10H, m,
arom,), 11,60 (2H,
br.s NH)

6,8—7,5 (8H, m,
arom,), 1,61 (3H, s,
CHs), 1,61 (3H,s,
CH;), 10,82, 10,85 -
(2NH)

6,9—7,8 (10H, m,
arom,), 11,07 (2H,
br.s NH)

6,8—7.8 (8H, m.
arom,), 1,54 (3H, s,
CHs), 1,62 (3H, s,
CH;), 10,87 (2H,
br.s NH)
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EXPERIMENTAL

The 'H and *3C NMR spectra of 6-12% solutions of the compounds studied in CDCl,,
DMSO-de, and CD30D were recorded at 40°C using a Bruker WH-90 pulse spectrometer (manu-
factured in West Germany) at 90 MHz for the 'H NMR spectra and at 22.62 MHz for the '3C
MR spectra. The chemical shifts in the 'H NMR spectra were measured relative to TMS as
the internal standard (8, 0.00 ppm), while the chemical shifts in the *®C NMR spectra were
measured relative to the solvent signal (S¢pcl, 76.90 and 6pMSO-dg 39.60 ppm). The error in
the determination of the chemical shifts and coupling constants was 0.0l ppm and 0.2 Hz for
the *3C NMR spectra and 0.15 Hz for the 'H NMR spectra. The experiments with selective de-
coupling of the protomr—carbon interaction were carried out at reduced decoupler power
‘(Hz/ZTT = 500 Hz. )

The UV spectra were taken on a Specord UV-VIS spectrometer. The mass spectra were taken
on a Varian MAT spectrometer with direct sample inlet into the ion source. The accelerating
voltage was 3.6 kV. The ionizing electron energy was 30 eV. The cathode emission current
was 1.5 mA. The injector temperature was 250°C.

The characteristics of the compounds synthesized are given in Tables l-4.

3-Morpholino-1,2,4~triazine (IIa). A sample of 20.6 ml (236 mmoles) morpholine was
added to a solution of 20 g (157 mmoles) 3-methylthio-1,2,4~triazine (I) [15] in 10 ml
ethanol. The mixture obtained was heated at reflux for 30 h, cooled to —20°C and the preci-
pitate formed was filtered off, washed with 100 ml hexane and 20 ml butanol, and crystallized
from butanol to give 10.4 g (40%) IIa, which sublimes at 80°C (1 mm Hg).

3-Pyrrolidino-1,2,4-triazine (IIb). A mixture of 10 g (78.6 mmoles) I and 8.5 ml (102.2
mmoles) pyrrolidine in 5 ml ethanol was heated at reflux for 25 h and then cooled. The reac-
tion mass was treated with 150 ml hexane. The brown precipitate was filtered off and puri-
fied by sublimation at 80°C (1 mm Hg) to give 9.41 g (80%) IIb as yellow crystals.

1-Methyl-3-morpholino-1,2,4~triazinium Iodide (IIla). A sample of 2.91 ml (36.1 mmoles)
methyl iodide was added dropwise to a solution of 5 g (30.0 mmoles) triazine IIa in 10 ml
methylene chloride. The reaction mixture was heated at reflux for 4 h and cooled. The
precipitate was filtered off and recrystallized from ethanol to give 6.53 g (71%) IlIa.

1-Methyl-3-pyrrolidino-1,2,4~triazinium Iodide (IIIb). A sample of 3.25 ml (40.0
mmoles) methyl iodide was added to a solution of 5 g (33.3 mmoles) triazine IIb in 15 ml
methylene chloride. The mixture was heated at reflux for 4 h and then evaporated to dry-
ness in vacuum. The residue was dissolved in 15 ml ethanol at reflux. The mixture obtained
was filtered and cooled. Then, 60 ml ether was added to give 7.08 g (81%) IIIb.

3-Morpholino-l-ethyl-1,2,4~triazinium Tetrafluoroboride (IIIc). A sample of 5.7 g (30.0
mmoles) triethyloxonium tetrafluoroboride was added to a solution of 5 g (30.0 mmoles) tria-
zine IIa in 10 ml methylene chloride. The mixture was heated at reflux for 4 h and then
evaporated to dryness in vacuum. The residue was recrystallized from ethanol to give 7.46 g
(88%) Illc.

Hydroiodide Salt of 5,6-bis(Indol-3-yl)-l-methyl-3-morpholino-1,4,5,6-tetrahydro-1,2,4-
triazine (1va). A sample of 0.76 g (6.50 mmoles) indole in 3 ml dry chloroform was added to
a solution of 1 g (3.25 mmoles) salt IIla in 5 ml dry chloroform. The solution obtained was
left at room temperature for 48 h. The solution was decanted and the oily residue was
triturated with ether at from 0 to —20°C. The precipitate was filtered off (1.64 g) and
dissolved in a mixture of 1:3 DMF~H30 at reflux. The mixture was filtered and the solution
was left to crystallize for two weeks. The precipitate was filtered off to give 0.92 g
(52%) IVa. *°C NMR spectrum in DMSO-de, 6: 38.0 (CH3), 46.1 (CHZNCHz), 47.7 and 59.8
(C(sy and C(e)), 65.4 (CH0CHa), 108.8, 111.4, 112.0, 118.4, 119.0, 121.2, 121.4, 124.5,
124.8, 125.2,°125.4, 126.9, 136.0, 136.2 (indole residue signals), 152.9 ppm (C(s)).

Hydroiodide Salt of 5,6-bis(2-Methylindol-3-y1)-1-methyl-3-morpholino-1,4,5,6-tetrahydro-
1,2,4-triazine (IVb). This salt was obtained by analegy from salt IIIa and methyl iodide
in 52% yield (0.97 g). Mass spectrum, m/z (J >20%): 57 (52), 61 (20), 70 (23), 97 (20),
128 (20), 130 (30), 157 (21), 173 (44), 271 (24), 286 (100), 287 (24), 442 (48).

Hydrotetrafluoroboride Salt of 5,6—bis(Indol—3-y1)—3—morpholino—1—ethyl—1,4,5,6—teFra—
hvdro-1,2,4-triazine (1Vc). 1This salt was obtained by analogy from triazine Illc and indole
with the exception that the reaction was carried out in methylene chloride and bisadduct IVe
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was dissolved in the purification step in ethanol at reflux. Activated charcoal was added
and and filtered off. The solution obtained was diluted with four volumes of water., The
precipitate was filtered off after one week to give 0.86 g IVec (457).

Hydrotetrafluorcboride Salt of 3,6-bis(2-Methylindol~3~yl)=-3-morpholino~l~ethyl-1,4,5,6-
tetrahydro-1,2,4~triazine (IVd). The salt was obtained by anaolgy to IVc from salt IIIc and
methyl iodide. For purification, bisadduct IVd was dissolved in ethanol at reflux and
filtered, Then, four volumes of hexane were added. The precipitate was filtered af-
ter 48 h to give 1.12 g IVd (587%). '3C NMR spectrum in DMSO-ds at 100°C, &:

10.5, 10.7, 11.5 (signals for the three CH, groups), 46.5 (NCH,CH; and CH,NCH;), 53.5 and
62.5 (C(s) and C(e¢)), 65.7 (CH,OCH;), 104.7, 106.4, 111.0, 111.2, 117.3, 118.3, 119.1,
120.6, 120.7, 126.1, 126.6, 134.6, 135.4, 135.5, 135.7 (indole residue signals), 154.0 ppm
(C(s)). Massspectrum, m/z (J 2 20%): 130 (60), 131 (38), 154 (22), 157 (22), 187 (29), 286
(100), 287 (24), 456 (33).

Hydroiodide Salt of 5,6~bis (Indol-3-yl)~1 methyl-3-pyrrolidino-1,4,5,6~tetrahydro-1,2,4-
triazine (IVe). The salt was obtained by analogy to IVe from salt IIIb and indole. The
bisadduct was recrystallized from 1:4 ethanol-water to give 0.84 g IVe (46%).

Hydroiodide Salt of 5,6-bis(2~Methylindol-3-yl)~l-methyl~-3-pyrrolidino-1,4,5,6-tetra~
hydro-1,2,4~triazine (IVf). This salt was obtained by analogy to 1Ve from salt 111b and
methylindole.” The vield was 0.94 g IVE (49%).

LITERATURE CITED

1. V. N. Charushin, I. V. Kazantseva, M. G. Ponizovskii, L. G. Egorova, E. 0, Sidorov,
and 0. N. Chupakhin, Khim. Geterotsikl. Soedin., No. 10, 1380 (1986).

2, V. N. Charushin and 0. N. Chupakhin, Usp. Khim., 53, 1648 (1984).

3. D. L. Boger, Tetrahedrom, 39, 2869 (1983).

4, H. Neunhoeffer and P. F. Wiley, The Chemistry of 1,2,3-Triazines and 1,2,4~Triazines,
Tetrazines, and Pentazines, Wiley, New York (1978).

5. C. M. Atkinson and H. D. Cossey, J. Chem. Scc., No. 3, 1628 (1963).

6. G. Doleschall and K. Lempert, Acta Chim. Acad. Sci, Hung., 74, 345 (1973).

7. C. Cogrossi, B. Marianini, and R. Sgarbi, Chim. Ind. (Milan), 46, 530 (1964).
8. B. Marianini and R. Sgarbi, Chim. Ind. (Milan), 46, 630 (1964).

9. J. Lee and W. W, Paudler, J. Chem. Soc., Chem. Commun., No. 24, 1636 (1971).

10. H. Neunhoeffer and V. Bdhnisch, Ann., No. 1, 153 (1976).

11. TFerrania Societa per Azioni Co., Belgian Patent No. 657,084; Chem., Abstr,, 64, 17760
(1966).

12. S, Batori, G. Hajos, A. Messmer, P. Beaku, L. Pallos, L. Petocz, K. Grasser, I.
Kosogsky, and E. Toncser, French Patent No. 2,486,492; Chem. Abstr., 97, 55835 (1982).

13. Yu. P. Kovtun and N. N. Romanov, USSR Inventor's Certificate No. 1,109,403; Byull,
Izobr., No. 31, 67 (1984).

14, Yu. P. Xovtun and N. N. Romanov, Khim. Geterotsikl, Soedin., No. 2, 211 (1985),

15. W. W. Paudler and T. XK. Chen, J. Heteroeyl. Chem., 7, 767 (1970).

16. 0. N. Chupakhin, V. N. Charushin, A. I. Chernyshev, and $. E. Esipov, Magn. Reson. Chem.
23, 437 (1985).

17. I. V. Kazantseva, V. N. Charushin, O. N. Chupakhin, A. I. Chernyshev, and §. E. Esipov,

.. Khim, Geterotsikl. Soedin., No. 9, 1257 (1985).

18. R. J. Radel, B. T. Keen, C. Wong, and W. W. Paudler, J. Org. Chem., 42, 546 (1977).

19, A. Rykowski and H. C. van der Plas, Recl. Trav. Chim., 94, 204 (1975).

20.  A. Rykowski and H. C. van der Plas, J. Org. Chem., 45, 881 (1980).

2l. A, Rykowski and H. C. van der Plas, J. Heterocycl. Chem., 19, 653 (1982).

22. A. Rykowski, Polish J. Chem., 57, 467 (1983).

23. A. Rykowski,and H. C. van der Plas, J. Heterocycl. Chem., 21, 433 (1984).

24, M. Makosza, J. Golinski, and A. Rykowski, Tetrahedron Lett., 24, 3277 (1983).

25. A, Rykowski and M. Makosza, Tetrahedron Lett., 25, 4795 (1984).

26. A. Rykowski, H. C. van der Plas, and A. van Veldhuizen, Recl. Trav. Chim., 97, 273
(1978).

27. H. A, Zaher and R. Mohammady, J. Heterocycl. Chem., 21, 905 (1984).

28. B. T. Keen, R. J. Radel, and W. W. Paudler, J. Org. Chem,, 42, 3498 (1977).

29. N. A. Klyuev and R. A. Khmel'nitekii, Zh. Nauchm. Prikl. Fotogr. Kinematogr., 20, 250
(1975). .

36. 0. N. Chupakhin, V. N. Charushin, I. Ya. Postovskii, N. A, Klyuev, and E. N, Istratov,
Zh. Org. Khim., 14, 431 (1978).

31. Physical Methods in Heterocyclic Chemistry (A.-R. Katritzky, ed.), Academic Press (1963

1249



