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Abstract- The first representatives of new polycyclic ring

systems - thiazolo- and nxazolo—[2,3-b] iriazaphenalenes, benz-

axazolo- and henznthiazolo{?,S—b] triazaphenalenes and isoguinolo-

ﬂ12—b]triazaphenalenes - are prepared by the cycloaddition

of pyrldu[l,Z—{lpyrimidine derivatives with cyclic azomethines.
Earlier we have reparted2 that tetrahydro-4H-pyrido ﬂ,Z-élpyrlmidin—&-ones (1
containing an Ol -chloroenamine moiety cyclise with aldimines and ketimines (2)

affording 2,6a-diaza-3a-azoniaphenalene ring system (3). The versatile chemical
3,4,5

From pharmacological considerations, numerous traicycles3 varying in Rl,RZ,R3

behaviour of this new type of heterocycles has also been published

and Ra and their derivatives were prepared. The mild and simple conditions
required for the cyclisation process tempted us to carry out the ring closure
with compounds of more elaborated structure possessing C=N double bond. A great
number of cyclic imines have pharmacological activity so it seemed reasonable
to make our trial with such type of compounds.

It has turned out that the cyclisation of 1 with various types of cyclic imines
proceeds egasily in polar solvents and the polycyclic products are stable

salts soluble in water.
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R = COOEt, CN

Tha. reaction of 1 with 2-methyl-thiazoline and -oxazoline, 2-methyl-benzoxazole and
-benzothiazole, and 3,4-dihydro-isogquinoline gave ihe corresponding novel condensed

tetra- ard penta-cyclic quaternary salts 4-13,respectively.
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The structures of the new ring

R

0
R11/23/ ¥©

o Z |ONL _N¥ _Me

?2\+ﬁ; == .

5
AN
NMe,

6 R = CODEt,RY=H,Z=5

7R = CN,RY=H,2=5

B R = CODEt,R1=Me,7=0

system 4-13 are unambiguously

elemental aralysis, ir and nmr spectra {Table 1 and 2).
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Table 1. Characteristic

lH Nmr chemical shifts of compounds 4-13
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Compound Me-4 H-4 CHy-5,6  NMe,-7 H-1 Ellgr COOE1
_ - a
U & 2 T or_13b e

4 (C104) 1.20d  5.02mn  1.6-2.6m 3,225 7.98s 2.32s  1.32t34.32q
5 (C104) 1.194  4.85n  1.6-3.2m 3.16s 8.20s 1.73s  1.28t;4.24q
6 (C104) 1.31d  5.08m  1.5-3.6m  3.27s;3.56s  8.8ls 7.15s  1.35t;4.33q
7 (C104) 1.23d  4.86m  Ll.4-3.6n  3.085;3.525  8.855 7.18s -

E (C104) 1.18d 4.90m 1.6-3.2m 3.32s 8.41s 2.18s 1.281;4.25g
9 (C104) 1.30d  4.9%m  1.8-3.4m  3.128;3.22s  8.05s 6.175  1.12t;4.03g
ig (C1) 1.34d 4.94m 1.8-3.4m 3.205;3.31s 6.795 6.80s -

11 (C104) 1.30d  4.93m  1.6-3.0m  3.208;3.30s  6.86s 6.045  1.16t;4.08q
12 (C1) 1.31d  4.91m  1.8-3.3m  3.18s;3.285  6.80s 6.755  3.995;3.92s"
13 (C104) l.42d  5.08m  1.6-3.3m  3.175;3.3ls  7.08s 2.17s  1.13t;4.08q

*denotes the signals of Me0 group; for 11:3.93s;3.83s

Compound C-1 c-2 cC-3 C-4 C-5 C-6 C-6a C-7 C-10a C-10c
(x7)
4 (C108) 164.0  106.5 159.0 &7.6 25.1 18.B 92.6  14B.,5 BS.2 155.0
5 (Clo4) 142.1  106.7 158.9 47.2 24.9 18.7 83.0 148.1 101.9 154.8
6 (C108) 143.6  106.0 155.5 48.1 25.7 19.1 82.5 151.2 87.57  155.2°
7 (C104) 147.3 90.4 155.5 48.3 24.6 18.9 @8.0 150.2 B82.8°  155.57
8 (c108) 146.3  105.2 154.5 47.7 24.5 18.5 B4.7 148.9 108.5°  153.07
9 (C104) 143.5  106.6 161.9 47.4 25,3 19.1 B7.1 152.1 T71.6*  154.8%
1a (cn) 144.4 89.8 162.6 46.3 23.8 17.6 B6.7 149.9 70.6%  153.9%
11 (clos) 143.86 1067 182.0 42.8 25.4 19.2 86.9 152.2 7L.7%  154.9"
12 (cL) 145.0 §9.5 162.3 46.2 23.64 17.3 B6.0  149.6 70.8%  153.8%
13 (C104) 143.3  106.6 16l1.4 47.8 25.7 19,3 @7.7 149.5 77.3%  154.4"

*denotes the signals of C-12a or C-12c, ®denotes the signals of C-13b or C-13d, respectively
In the cyclisation process a second asymmetric centre is formed at the carbon atom

attached to R thus diastereoisomers 14 and 15 are to be expected (Fig.1.):
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lH nmr spectra of these compounds, only those of 4 showed the

presence of diasterecisomers in 1:1 ratioc. (Nmr data of the trans isomer 4 are

given in Table 1 and 2). In the case of the other compounds only the thermo-
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dynamically more stable diastereoisomer could be isolated - ithe interconversion
to the more stable form may only be slightly hindered as pictured by the compound
8 where the thermodynamically less stable diastereoisomer isomerizes in chloroform

at room temperature within 1 h. In order to establish the configuration at

C-13b we have carried out X-ray investigations with compound 30(C17) crystallized
from waters.

The structure was solved with MULTAN-78’ using BDQ E values (E 1.40), 200 phase
relationships and 5 starting reflections. An E-map with the best figure of merit
revealed all nonhydrogen atoms of the caticn (28 atoms). Unlike the 2,6a-diaza-3a-
azoniaphenalenium chloride analogue investigated ;aarlier2 where the peak of the
chlerine atom 1n the E-map was twice as large as Fhe first peak belonging to the
cation, here the sixth peak in order could have héen assigned as chlorine atom.
This fact putsthe presence of chlorine atom 1in question. After structure factor
"calculation with 28 atoms of the cation (R = 0.35%), a difference Fourier synthesis
revealed four peaks which were assigned as oxygen.atoms {(solvent water molecules).
Isotropic and anisotropic refinement for the 32 atoms converged to R = 0.147,
nevertheless, one of the solvent oxygen atoms became non-positive definjte.
Argentomeiric titration of the sample gave a value of 7.5 w/wk for the chloride
content corresponding to szHzaCle,E,SHQD.

By reassigning 01 to Cl1 the model could be refined further, the non-positivity

of the atom arising from the non-realistic thermal parameters disappeared.

Further peak (05) was found from a subseguent difference Fourier calculation, as
its symmetry vrelated peak is 1.5 B from that, a multiplicity of 0.5 was assigned
to that atom. Hydrogen atoms of the cations were entered i1n calculated positions.
The hydrogen atom positions of the water molecule were determined by assuming an
D-H...X angle of 180% for the hydrogen bonds. Refinement concluded with R=0.064
and Rw = 0.075 for 2188 reflections. The weghting scheme was w = 14§Z(FD)+U.01F§].
PLUTO diagram of 10 cation sorrounded by the hydrogen bonding systesm 1s shown

in Fig.2. Numeric values represent bond lengths of the cation (max. e.s.d. 0.008 )

and (0)-H...X hydrogen bond distances (e.s.d. 0.03 R).
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Fig.2. PLUTO diagram of 10 cation surrounded by hydrogen bonds of solvent

water molecules and chloride anion

The delocalized bonding system of the cation is very similar to that found at an
analegous campound2 (max. dey. 0.025 B), The conformation of the ring system is
characterized by the endocyclic torsion angles (Fig.3.). Rings A and E are
practically planar, B, C and D rings have distorted conformation. B/C, C/D and
D/E ring junctiens are all cisoid as the signs of the endocyclic torsion anple

related to a common bond is in each case the same,

1754 u1 -1 3§n
Ve (R (CHgi
{CHN ~N2§ 3o 22
18
g4z 49195'1? ™ @
|m 1| 4

Mg 5~y
o

Fig.3. Endocyclic torsion angles: 10 (A), analogous 2,6-diaza-3a-azonia-

phenalenium chloride (B)

For comparison the same values for the analogous compound2 are also given. It is
interesting to note that the signs the torsion angles of the common tricyclic
system are the same, the attached isoguinoline ring has no significant effect on

the shape of this system. Nevertheless the position of the counter ion is completely
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different due to opposite substitution at C3. Thus the isogquinoline moiety hinders

the formation of the C4-H...Cl hydregen contact observed for the analogous compound.

EXPERIMENTAL

All melting points are uncorrected. The spectra were recorded on a JEOL FX-100 Nmr
spectrometer using TMS as an internal standard,'a mixture of CDCl3 and DMS0 -d6
waos used as solvents. The X-ray investigation was performed on an ENRAF-NDNIUS
CAD 4 diffractometer.

Cyslisation of el-Chloroenamines with 2-Methylihiazoline, 2-Methyloxazoline, Benzo-

thiazonle and 2-Methylbenzoxazole (General Procedure)

ol -Chloroenamine 1 (0.01 mol) and a cyclic azemethine  (0.01 moll were allowed
to react in anhydrous acetonitirile (50 ml) at réflux temperature far abaut 2 h.
After evaporation of the solvent,the residue wa; washed with ether clarified
with charcoal in water. The perchlorate salt precipitated by addition of agueous

NaClD was collected by filtration,and crystallized fram EtOH.

4
2-Ethoxycarbonyl-7-dimethylamino-4,5,6,8,9,10a-hexahydro-4,10a-dimethyl-3-oxothi-

azolo [2,3-b)] 2,6a-diaza-3a-azoniaphenalene Perchlorate (4).yield 54 %. Mp 220°C.

Anal.Calc. for CooH,,N,045C10, (490.95): C,46.48;5 H,5.54; N,11.41 %. Found: €,46.22;
H,5.60; N,11.30 %.

2-Ethoxycarbonyl-7-dimethylamino-4,5,6,B,%,10a-hexahydro-4,l0a-dipethyl-3-oxpoxa-

z01[2,3-p]2,6a-diaza-3a-azoniaphenalene Perchiorate (5): yisld 46 %. Mp28s-208°C.

Anal.Cale, for E19H27N¢0ﬂ0104 (474.89); C,48.05; H,5.73; N,11.80 %. Found: C,48.22;

H,5.78; N,11.56 %.
2-Ethoxycarhonyl-7-dimethylamino-4,5,6,12a-teirahydro-4-methyl-3-oxobenzgthiazplo

[2J3-b]-2 6a-diaza-3a-azoniaphenalene Perchlorate (§): yield 68 %. M 144-157°C.
2 p

Anai.Cale. for C,,H,oN,055C10, (524.94): C,50.33; H,4.80; N,10.67 %. Found: C,50.12;

H,5.21; N,11.00 %. ‘
2«8yan0—7-dimeth1;amino—a,516,12a—tetrahydrn—&#methxl—B—Uyubenzothiazolo @,B—D]-Z,

éa~diaza-3a-azoniaphenalene Perchlorate{Z): yiéld 74 %. Mp 1835°%C {decomp.).Anal,

calc. for C NO,scl0,  (477.88): C,50.26; H,4.22; N,14.65 %. Found: C,50.52;

20"20Nst5
H,5.005 N,14.23 %.

2-Ethoxycarbonyl-7-dimethylamino-4,5,6,12a~tetrahydro-4,12a-dimethyl-3-oxobenzox-

azolu[gj}uglrz,Ga—diaza-3a—azuniaphenalene Perchlorate (f): yield 74 %. Mp 190%c,

Anzl.Calc. for C23H27Na0ﬂﬂlﬂn_(522.39): C,52.83; H,5.20; N,10.71 %. Found: £,52.02;

H,5.30; N,10.11 %.
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Cyclisation-ef-gh-Ehloroenamines with-3,4-Dihydreiseguinolines.—{Genecal-Procedure)

A solution of isoguinoline (0.01 mol) and the O-chloroenamine 1 (0.01 mol) 1in an-
hydrous acetonitrile (50 ml)} was refluxed for about 30 min. The products

obtained by evaporation of ihe solvent was washed with ether and crystallized from
EtOH. If the chlorides could not be recrystallized perchlorate salts were

precipitated from agueous solutions.

2-Eihaxyearbonyl-7-dimethylamine-4,5:6,859-13b-hexahydro-4-methyl-3-ox0180quinslo-

El;2-9}—2,6a-diaza-3a—azeniaphen319ﬂa-Pershlepate—€2;4 yield: 80 %. Mp 230°¢,

Anal.Calc. for C,,H,gN,04€10, (520.95): €,55.3%; H,5.61; N,10.75 %
Found: C,55.12; H,5.78; N,10.23 %.

Z-Eyane~¥-dimethylamin9-47516,8797lQD—hexahydrg-&-methyl—§—exaisequinalafl,2-@ -

2;6a-diaza-3a-azoniaphenalene-Chloride-{}0): yield B3 %. Mp 129%C.

Apal.Calc. for 022H24N50C1 (409.90): C,64.46; H,5.90; N,17.08 %. Found: C,64.22;
H,6.09; N,17.00 %.

Z-Ethexycarbenyl-7-dimeibylamino-4,5,6859,13b~haxahydre-11;12-dimethoxy-4-methyl-

3—9xgisequ1nale{lsz-tﬂ2,éa-diaza-sa-azgnggphenalene-ﬂarshlarate-(l&);

yield: 78 %. Mp 244°C Anal.Calc. for [, Hy3N,0.C10, (581.01): C,53.74; H,5.72;
%,9.66 %. Found: C,53.32; 4,5.78; N,10.00 %,

2-Cyang-7-dimethylamino-45;5,6,8,9,13b~hexahydre-~11,12-dimethoxy-4-methyl-3-oxois-

eguinele{i;Z—QL-2,6a-diaza-§a—azeniaphenalane—Ghlekide—éiZJ* yield 72 %.

Mp 125-30°C.Anal.Calc. for CpuH,oNcO4C1 (469.95): C,61.33; H,6.00; N,14.90 %.
Found: [,61.11; H,5.88; N,14.45 %,

2-Eihoxysarbonyl-7-dimethylamino-45556,8,9513b-haxahydra-4513b-dimethyl-3-0oxgi80-

quinale[lyz-bj—21éa-d1aza-;a-azaniaphena1ene~Pezshlorate‘(lé)% yield 54 %. Mp 205°C.

Anal .€alc. for E25H31N403810a (534.98): C,56.12; H,5.84; N,1D.47 %. Found: C,56.45;

H,5.985 N,10.B2 %.
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