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Abstract - Some new approaches for the syntheses of pyrimido-
/4,5-d/pyrimidines 3, 4, 9, and 10, 5,6-disubstituted 1,2,4-
triazolo/4,3-a/pyrimidines '3, 15, 16, 17, 19, and 20, 5,6~
disubstituted tetrazolo/!,5-a/pyrimidine 21, 1,2,4-triazolo-
/3,4-b/purines 25, 26, and 28, and tetrazolo/5,1-b/purine 31
from 2,4,5-trisubstituted pyrimidines 2 and 12 are described.

Polysubstituted pyrimidines are versatile synthons for various heteropcyclic systems.
Recently, 2-substituted 4-amino-5-cyanopyrimidines have been used for the prepara-
tion of pyrimidinecarboxamide oximes and 5-{1,2,4-oxadiazol-3-y1)-pyrimidines in

our 1aborat0ry.1
In this communication we report on the syntheses of substituted pyrimido/4,5-d/
pyrimidines, 5,6-disubstituted 1,2,4-triazolo/4,3-a/pyrimidines, 5,6-disubstituted
tetrazolo/1,5-a/pyrimidines, 1,2,4-triazolo/3,4-b/purines and tetrazole/5,1-b/puri-
rnes from 2-substituted 4-aminopyrimidine-5-carboxamides and -carbechydrazides.

The Tittle known bicyclic system pyrimido/4,5-d/pyrimidine has been studied by se-

3,4

veral grouPs,Z-g some of them have been interested also in its diuretic and

10

antibacterial activity7 and structure-activity relationship. Recently, several

new approaches to this bicyclic system starting from the substituted pyrimidinyl-
formamidines and pyrimidinylformamide oXximes have been re;:;or‘ted.rI
On the other hand, there are many reports dealing with the synthesis of 1,2,4-
triazolo/4,3-a/pyrimidines and tetrazolo/1,5-a/pyrimidines, mainly monosubstituted
or symmetrically disubstituted, However, derivatives of unsymmetrically disubsti-
tuted pyrimidine ring are rare, most probably due to some difficulties encountered

in structural assignments.12
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Two trisubstituted pyrimidine derivatives, 4-amino-2-methylthiopyrimidine-5-carbo-
xamide {2) obtained from 4-amino-5-cyang-2-methyithiopyrimidine (1) and 4-amino-
2-bydrazinopyrimidine-5-carbohydrazide (l_} obtained frcm 4-amino-5-ethoxycarbonyl-
2-mercaptopyrimidine {11) were used as starting compounds. Reactiaon of 2 with (tris-
formamido)methane afforded 7-methylthiopyrimido/4,5-d/pyrimid-4(3K)-one, (3}, iden-
tical with the compound obtained from 2 and triethyl orthoformate3. Methylation of

3 with N,N-dimethylformamide dimethyl acetal (DMFDMA)'®

gave the N3-methylated pro-
duct (4), the alternative N1—methy1ated one (5) being not formed, The compound 4
was also obtained from 2 and DMFDMA. The structure of 4 was assigned on the basis of
elemental analysis, 1H nmr and mass spectra, and confirmed by its conversion upcn
treatment with aguecus sodium hydroxide to 4-amino-5-methylcarbamoyl-Z-methylthic-
pyrimidine (6), identical with the compound prepared from 4-amino-5-ethoxycarbonyl-
2-methylthiopyrimidine (7) and methylamine. The cempound 6 underwent cyclization
with triethyl orghoformate to give 4. The reaction of 4 with hydrazine hydrate
resulted in substitution of the 7-methylthio group followed by ring opening to give
4-amino-2-hydrazino-5-methylcarbamoylpyrimidine {8}, identical with the compound
obtained from & and hydrazine hydrate. On the other hand, 4 did not undergo ring
cpening upon treatment with methylhydrazine to give 3-methyl-7-{1-methylhydrazino)
pyrimide/4,5-d/pyrimid-4(3H)-one (3) only by substitution of the 7-methylthio group.
This was then deamined with nitrous acid to give 3-methylaminopyrimido/4,5-d/py-
rimid-4{3H)-one (10) (Scheme 1)

4-Amino-2-hydrazinopyrimidine-5-carbohydrazide (12) was transfermed into a series
of 1,2,4-triazolo/4,3-a/pyridine and tetrazolo/1,5-a/pyrimidine derivatives. Upon
treatment of 12 with triethyl orthoformate the cyclization between the 2-hydrazino
group and the 3-position and transformation of the 5-hydrazido group occurred to
give 5-amino-6-ethoxycarbonyl-1,2,4-triazolo/4,3-a/pyrimidine {13}, the isomeric
6,7/-disubstituted derivative 14 being not produced. The compound 13 was converted
with hydrazine hydrate inte the corresponding hydrazide 15. The nitrosation of 15
with nitrous acid afforded 5-amino-6-azidocarhonyl-1,2,4-triazolo/4,3-a/pyrimidine
(16). The reaction of 12 with triethyl orthoacetate also gave cnly 5-amino-6-(2-
ethoxy)ethylidenecarbazoyi-3-methyl-1,2,4-triazolo/4,3-a)pyrimidine (17} and the
isomeric ring closure product (18) was not obtained in this case, either. The

structures of fused pyrimidines were assigned on the basis on elemental analysis

and spectral assignment; the protons at position 3 in 13 and 15 were easily
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exchangeable with deuterium in basic solution, and the pyrimidine ring pro-
tons in triazolopyrimidines (13, 15, 16, 19, and 20) and tetrazolopyrimidine (21)

appeared at § 7.68-8.34, characteristic of H7, while Hg appears invariably above
§ 8.60.20 An attempt to prepare the corresponding hydrazide 13 from 17, as an
intermediate in the preparation of 5-amino-6-azidocarbonyl-3-methyl-1,2,4-tria-
zolo/4,3~-a/pyrimidine (20}, gave the compound 19 only in an inpure form. On the
other hand, when 17 was hydrolyzed in aqueous hydrochloric acid at room tempe-
rature, followed by nitrosation with nitrous acid the compound 20 was obtained.
By treatment of the compeund 12 with nitrous acid b-amino-6-azidocarbonyltetra-
zolo/1,5-a/pyrimidine (21) was produced. (Scheme 2}.

Further evidence for this type of ring fusion was obtained by transformations of
compounds 16, 20 ang _i into fused purines. Namely, the azidecarbonyl compounds
16, 20, and 21 were thermally transformed through the Curtius rearrangement into
fused 1,2,4-triazolo/3,4-b/purin-7(8H)-one (25), 1-methyl-1,2,4-triazolo/3,4-b/
purin-7(8H)-one (26) and tetrazolo/5,1-b/purin-7(8H)-cne (27). Methylation of 25
with DMFDMA afforded 1,6,8-trimethyl-1,2,4-triazolo/3,4-b/purin-7{8H)-one (28).
The intermediary isocyanates are usually not iscolabie in heterocyclic series.
However, when 25 was heated in toluene for 2 h, isocyanate 162 was isolated,
which showed a characteristic band in ir spectrum at YNop T 2250 (:m"l 21 (Scheme 2).
The chemical shifts for H5 in the compounds 25-28, which fall in the range of

§ = B.26-8.72 ppm, are alseo in agreement with those for H. (s = 8.86 ppm) in 1,2,4-

5
triazolo/3,4-b/purine reported in a Hter‘aturezz, This supports also the angular

structures of 25 - 28, The isomeric linear tricyclic structures 29 - 32 should be
excluded in which a considerable downfield shift should he expected, since the Hg

appears at & 10.26 in the parent tetrazolo/!,5-a/purine (51)23.

EXPERIMENTAL

Melting points were taken on a Kofler micrc hot stage. 1H nmr spectra were obtained
on a JEOL JNM C60-HL spectrometer with TMS as internal standard, ir spectra on a
PERKIN~ELMER instrument 727B, mass spectra on a HITACHI-PERKIN-ELMER mass spectro-
meter RMU-6L, and elemental analyses for C, H, and N on a PFRKIN-ELMER CHN Analyser
240¢C,

The follewing compound were prepared according to literature references: 4-amino-

24

5-ethoxycarbonyl-Z-mercaptopyrimidine (11) and 4-amino-2-methylthiopyrimidine-5-
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carboxamide (3)25_
7-Methylthiopyrimido/4,5-d/pyrimid-4(3H)-one {3). - A mixture of 2 (80 mg) and

HC(NHCHO)3 (60 mg) was heated for 45 min at 180°C., After cooling, MeOH {3 ml)

was added, the solid was filtered and recrystallized from OMF to give 3 in G6%

3

yield, mp 280°C, 13t.” mp 225-229%C, m/z 194 (M), nmr (DMS0-d /TS, 100%C) &:

2.6 {s, SMe), 8.33 (s, Hc}, 9.15 (s, A Anal.Calcd. for €,HcH,0S: C, 43.29;

2
H, 3.11; N, 28.85. Found: C, 43.34; H, 3.45; N, 28.67.

3-Methyl-7-methylthiopyrimido/4,5~d/pyrimidin-4(3H)-one (4). - a) A suspension of

1 (500 mg) in DMFDMA {4 m1) was refluxed for 6 h. The mixture was left in refrige-
rater for 12 h, The solid formed was filtered and recrystallized from DMF to give

4 in 39% yield, mp 252-253°C, m/z 208 ("), nmr (DMSQ-d /TMS, 110°Cy 5: 2.6 (s, SMe),
3.47 (s, NMe), 8.6 (s, Hg), 9.2 (s, #,). Anal.Calcd.for CoHgN,0S: €, 46.14; H, 3.87;
N, 26.90. Found: C, 46,35; H, 3.88; N, 26.75.

b) A suspension of 3 (90 mg} in DMFDMA (1.5 m1) was refluxed for & h. The precipi-
tate was, after cooling, filtered, washed with MeCH and recrystallized from DMF to
give 4 in 28% yield. The ir spectrum was identical with that of the compound
described in a},

£) A suspension of & (100 mg)} in HC(QEt}, (3 ml) was refluxed for 12 h. Methanol

3
(3 ml} was added to the cily residue obtained after evaporation of the volatile
components in vacuo. The sclid was filtered and recrystallized from DMF to give 4
in 7% yield.

&-Amino-5-methylcarbamoyl~2-methylthiopyrimidine (6). - a) To a suspension of 4

(190 mg} in H,0 (4 m1) NaOH (300 mg)} was added and the mixture was kept at room
temperature for 4 h. The precipitate was filtered, washed with water and recry-
stallized from EtOH to give & in B6% yield, mp 185-190°C, m/z 198 (M+),nmrﬂMSOﬂ%ITMS)
J

§ : 2.4(s, SMe), 2.75 (d, NHMe}, 7.85 (br s, NH), 8.45 (s, H 1,75 Hz,

6)’ NHMe
Anal.Calcd,for C7H1ON405: C, 42.4%1; H, 5.08; N, 28.26. Found: C, 42.29; H, 5.21;

N, 28.07.

b) A mixture of 7 (200 mg) and MeNH, (45% ag. solution, 5 ml) was refluxed for 5 h,
The precipitate, which was focrmed in refrigerator after 48 h, was filtered, washed

with HZO and recrystallized frem EtOH to give 6 in 34% yield.

4-Amino-5-ethoxycarbonyl-2-methylthiopyrimidine (7). - To a suspension of 11 (500mg)

in PhCH3 {5 m}) DMFDMA (0.6 ml) was added and the mixture was refiuxed for 20 h. The

volatile components were evaporated in vacuo and H,0 (5 ml1) and MeOH (3 ml) were

2
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added. The precipitate was filtered and recrystallized from a mixture of CHCI3

26

and MeOH to give 7 in 55% yield, mp 1280C, 1it mp 126-127°¢C.

4-Aminc-2-hydrazino-5-methylcarbamoylpyrimidine (8). - a) A mixture of § (100 mg)

and NHZNHz‘HZO (80%, 3 m1) in EtOH {2 ml1) was refluxed for 15 h. The volatile com-

ponents were evaporated in vacuo, HZO (2 m1) was added, the precipitate was fil-
tered and recrystallized from DMF to give 8 in 38% yield, mp 234-237°C, m/z 182(M+),

nmr (DMSO—d6/TMS) & 1 2,65 (d, NHMe}, 4.1 (br s, NH 7.5 (br s, NHZ)‘ 8.0 {br s,

2)!

NHY, B.33 {s, HG), JNHMe 3.75 Hz. Anal.Caled. for C_H

st

6O: C, 39.56; H, 5.49; N,

46.19. Found: C, 39.92; H, 5.47; N, 46.43.

b) A mixture of 4 {90 mg) and NH,NHK,.H,0 (BC%, 1 ml) in EtOH (2 m]l) was refluxed
= 2 2

2
for 6 h, The precipitate was, after cooling, filtered and recrystallized from DMF
to give 8 in 9% yield.

3-Methyl-7-(1-methylhydrazino)pyrimide/4,5-d/pyrimid-4(3H)-one (9). - A mixture of

4 (150 mg} and MeHNNH, (98%, 0.5 ml) in EtOH (2 m1) was refluxed for 6 h, The

precipitate was, after cooling, filtered and recrystallized from MeOH to give @

in 41% yield, np 245-248°C, m/z 206 (M'), nmr (COC1,/TMS) § : 3.48 (s, NMe}, 3.50

{s, NMe), 4,65 (br s, NH2), 8.15 (s, Hg), 9.15 (s, Ho). Anal.Calcd for CghygNg0:
C, 46.60; H, 4.8%; N, 40.75. Found: £, 46.31; H, 5.15; N, 40.44,

3-Methyl-7-methylaminopyrimido/4,5-d/pyrimid-4(3H)-one (10). - To a soluticn of 9

(110 mg) in a mixture of AcOH (3 ml} and H,

in HZO {4 mi) was added dropwise at 0°C. The solution was then neutralized with

¢ (2 ml), a solution of NaNO2 {50 mg)

sciid NaHCO; and extracted with CHC1 (5 times, 10 m! each time). The cembined
extracts were washed with HZO and dried over anhyd.Na,$0,. The oily resicue, ob-
tained after evaporation of CHC13 in vacuc, solidified after addition of petroleum
ether {5 ml1)., The solid was filtered and recrystallized from a mixture of CHC13 and
MeOH to give 10 in 45% yield, mp 243-245%, nmr (CDC15/TMS) s: 2.05 (s, NMe), 2.9

(ds NHMe), 6.5 {br s, NHMe), 8.28 (s), 8.33 (s) (H,,Hc). Anal. Calcd. for CgHgN 0:

8 5

C, 50.25; H, 4.74; N, 36,63, Found: C, 50,31; H, 4.,44; N, 37.04.

4-Amino-2-hydrazinopyrimidine-5-carbohydrazide (12). - A mixture of 37 (500 mg) and

NHZNHE'HZO (80%, 4 ml) in EtOH {5 m1) was refiuxed for 5 h. The precipitate was,
after cooling, filtered and recrystallized from DMF and EtOH to give 12 in 53% yield,

mp 236—2380C, nmr (DMSO0-d./TMS} 6: 7.67 (s, H 8,6 {(br s), 7.4 {(br s), 6.9 (br s),
6

6
3.9 {br s}, 3.2 {br s) (NH, NHZ)' Arnal,Calcd.for C
Found: C, 32.68; H, 4.78; N, 53,72,

5HgN?O: C, 32.79; H, 4.91, N, 53,85,
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5-Amino-6-ethoxycarbonyl-1,2,4-triazolo/4,3-a/pyrimidine (13). - A mixture of 12

(4 g} and HC(DEt)3 (24 m1 was refluxed for 9 h, The crude product was filtered
and continuously extracted with CHC13 for 24 h to give 13 in 44% yield, mp 174-176°C
{(from a mixture of CHCI3 and petrocleum ether), m/z 207 (M+), nmr CDC!3/TMS) § @ 1.33

(t, CHoMe), 4,13 (a, EﬂzMe), 7.67 (s, H7), 8.58 (s, H3), JCHzMe 7.0 Hz. Anal.Calcd.
for C8H9N502: C, 46.38; H, 4.35; N, 33.,82. Found: €, 46.08; H, 4.14; N, 33,98,
5-Aminc-1,2,4-triazelo/4,3-a/pyrimidine-6-carbohydrazide (15). - To a suspension

of 13 (3 ¢) in EtOH (10 ml) NHZNHZ'HZO (80 %, 6.7 ml1) was added and the mixture

was refluxed for 4 h. The product was, after cooliing, filtered and purified by
sublimation (%10°C, 1 torr} to give 15 in 8% yield, mp 170-172%C, nmr (DMSU-ds/TMS)
§ : 7.68 (s, Hy), 7.70 (s, H3), 5.80 (br s, NH, NHQ}. Anal.Calcd. for C6H7N70:

C, 37.31; H, 3.63; N, 50,78, Found: C, 37.5%; H, 3.72; N, 5%1.01,

5-Aming-6-azidocarbonyl-1,2,4-triazolo/4,3-a/pyrimidine {16). - To a solution of

15 {103 mg) in aqueous HC1 (1:1, 10 m1) a soilution of NaNO

2 (69 mg) in H20 (2 m1)
was added dropwise at 0%C. The mixture was left for 30 min at 0°C and then neutra-
lized with solid NaHCGa. The precipitate was filtered and washed with ice-cold HZU
to give 16 in 60% yield, mp 160°¢ (decomp.}, nmr (DMSO-dﬁlTMS) § + 7.75 {s, Hys H7).
An analytically pure sample could not be obtained since the compound is thermally
unstable in scolutions.

5-Amino-6-(2-ethoxy)ethylidenecarbazoyl-1,2,4-triazolo/4,3-a/pyrimidine (17}. - A

mixture of 12 (435 mg) and MeC(OEt)3 (4 ml) was refluxed for 9 h. The precipitate
was, after cooling, filtered, washed with H20 and recrystallized from a mixture of
CHC]3 and MeOH to give 17 1in 65% yield, mp 143-146°C, nmr (DMSO-dszMS) § : 1.25

(t, CHZME), 2.0 {s, 3-Me), 2.45 (s, C-Me), 4,1 {(q, EﬁzMe), 7.37 (br s, NH,), 8.75

(s, H7}, 10.55 (br s, NH). Anal.Calcd. for C11H15N 0 N, 35.36. Found N, 35.06.

7V2¢
5-Amino-6-azidocarbenyl-3-methyi-1,2,4-triazolo/4,3-a/pyrimidine (20). - A mixture

of 17 (300 mg} in agueous HCT (1:1,18 ml1) was kept at room temperature for 3 h. A
solution of NaNO2 (200 mg) in H,0 {3 ml) was added dropwise at 0%C. The mixture
was left in refrigerator for 12 h and the precipitate formed was filtered to give
the crude 20 in 62% yield. The compound is unstable and was immediately converted
into 26.

5-Am1no—6-azidocarbony1tetrazo10/1,S-E/pyrimidine (21}, - To a solution of 12

(207 mg) in a mixture of agueous HC1 (35%, 1.5 ml1) and H20 {5 m}, a solution of
NaNO2 (173 mg) in HZU (2 m) was added dropwise at 0%C. The mixture was left at
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0% for 1 h and then neutralized with solid NaHCO,. The precipitate was filtered
and washed with ice-cold H,0 to give 21 in 56 % yield, mp 300°C (from EtOH), nmr

(DMSO-dE/TMS) d : 8.03 (s, H Anal, Calcd. for C_.H,N,0: C, 29.27; H, 1.465 N,

7)' 57379

61.46. Found: C, 29.47; H, 1.865; N, 61.33,
1,2,4-Triazolo/3,4-b/purin-7{8H)-one {25). - A solution of 16 (2!3 mg) in toluene

{20 m1) was refluxed for 6 h, The precipitate was filtered and the crude product
was recrystallized from a mixture of DMF and HQD to give 25 in 65 % yield, mp>300°C,
m/z 176 (M), nmr (DMSO-d /TMS) & : 7.8 (br s, NH), 8.2 (s, Hy), 8.72 (s, Hg). Anal.
Calcd. for C6H4N60: ¢, 40.92; H, 2.29; N, 47.71, Found: C, 40.68; H, 2.34; N, 48.02.
1-Methyl-1,2,4-triazolo/3.4-hb/purin-7(8H)-one (26). - A suspension of 20 (100 mg)

in toluene (5 ml) was refluxed for 15 h, The precipitate was, after cooling, filte-
red and recrystallized from a mixture of AcOH and HZO to give 26 in 64% yield,

mp>356%C, nmr (CF3CODH/TMS) 6: 2,77 {s, Me}, 8.45 (s, H Anal.Calcd. for C,H/N-D:

5)- 7%

C, 44.215 H, 3.18; N, 44,19, Found: C, 44.19; H, 3.33; N, 44.00,

Tetrazole/5,1-b/purin-7(8H}-cne (27). - A suspension of 21 (615 mg) in toluene {6 ml)

was refluxed for 3 h. The precipitate was filtered to give 27 in 55 % yield, mp
>300°%¢C {from a mixture of DMF and MeOH), nmr (DMSD-dG/TMS) § : 4.0 {br s, NH}, 8.37

N,O: C, 33.90; H, 1.6%; N, 55.37. Found: C, 33.73;

(s, H 3Ny

. Anal.Calcd, for C5H
H, 2.03; N, 55.48,

1,6,8-Trimethyl-1,2,4-triazolo/3,4-b/purin-7(8H)-one (28). - To a suspension of 26

{100 mg) in toluene (4 ml), DMFDMA {100 mg) was added and the mixture was refluxed
for 4 h. The precipitate was, after cooling, filtered and recrystallized from a
mixture of CHC1, and petroleum ether to give 28 in 44 % yield, mp 285-250°C, n/z
218 (MT), nmr (DMSD-d /THS, 125°C) & & 2.53 (s, Me), 3.25 (s, Ng-Me, Ng-Me), 8.26

(s, H5}. Anal.Caled. for CgH C, 49.54; H, 4.62; N, 38.51. Found: C, £9.32;

1oNg0:
H, 4.34; N, 38.19.

Hydrogen-deuterium exchange. - To a solution of 13 (50 mg) in DMSD-d6 (0.7 ml}, a

solution of NaOD/020 {1 M, 0.3 m1) was added. The reaction was followed by 1H nmr .

After 3 h at 118°C 3-H was completely exchanged with deuterium.
ACKNOWLEDGEMENT

We thank the Research Community of Slovenia for partial financial support of this

investigation.

— 1907 —




REFERENCES AND NCOTES

“w

1. B,Stanovnik, U.Urleb, and M.Tisler, Heteroccycles, 1985, 33, 281

2. S.H.Chatterji and N.Anand, J.Sci.Ind.Research (India), 1985, 17B, 63.

3. E.C.Tayler, R.,J.Knopf, R.F.Meyer, A.Holmes, and M.L.Hoefle, J.Amer,Chem.Soc.,
1960, 82, 5711,

4, H.Graboyes, G,E.Jaffe, I,J.,Pachter,

J.P,Rosenbloom, A.J.¥illani, J.W.KWilson,
and J.Weinstock, J.Med.Chem., 1968, o

4. 568,
5. H.Bredereck, G.Simchen, and M.Kraemer, Angew.Chem., 1969, é&’ 366.
6. R.A.Harmon, J.L.Parsons, and S.K.Gupta, J.0rg.Chem., 1969, 3%, 2760.

7. H.A.Burch, L.E.Benjamin, H.E.Russell, and R_Freedman, J.Med.Chem,, 1974, A
451,

8. R.Evers and E.Fischer, Z.Chem., 1980, 59, 412,

9. B.Stanovnik, B.Koren, M,8teblaj, M.Tigler, and J.Zmitek, Vestn.Slov.Kem.Drus.,
1982, ég, 129,

10. J.Weinstock, J.W.Wilson, V.D.Wieblehaus, A.R.Maas, F.T.Brennan, and G.Sosnowski,
J.Med,.Chem., 1968, ié, h73.

11, U.Urleb, B.Stancvnik, and M.Tidler, Croat.Chem.Acta, 1986, Eg (in print).

12. For a review see: G.Maury, "Azaindolizine Systems Having More Than One
Nitrogen Atom in the 6-Membered Ring", in: "Special Topics in Heterccyclic
Chemistry", A.Weissberger and E.C.Taylor, Eds., John Wiley and Scns, New York
1977, pp 179-244,

13. A selective methylation of imidazoles, benzimidazoles, triazoles, pyrimidines,
pyridazines, purines and other heterocyclic systems has been observed pre-

14-18

viously by using DMFDMA as methylating agent. Recently, essentially the

same reaction conditions have been used for methylation of substituted benzi-

midazoles and triazoles.TB

14, B.Stanovnik, M.Tisler, A.Hribar, G.B.Barlin, and 0.J.Brown, Aust.J.Chem., 198%,
g&, 1729, and references cited therein,

B.Stanovnik, A.3timac, M_.Tigler, and B.Veréek, J.Heterocyclic Chem., 1982, ig,
577.

16. B.Stancvnik, T.Mirti¢, B.Koren, M.Ti8ler, and B.Bel&i&, Vestn.Slov.Kem.Drus.,
1982, 29, 331,

17. A.Gartner, B.Koren, B.Stanovnik, and M,Ti3ler, Vestn.Slov,Kem.Drus., 1984, 3J,1.

18, B.Stanovnik, 0.Bazjt, B.Beléié, B.Koren, M.Prhavc, A.5timac, and M.Tigler,
Heterocycles, 1984, 22, 1545,

19, R.W.Middleton, H.Monney, and J.Parrick, Synthesis, 1984, 740.

20, T.J.Batterham, NMR Spectra of Simple Heterocycles, Jchn Wiley and Sons. New
York 1973, pp 290-291,

— 1908 —




21.

22.
23.

24,
25,
26.

HETERQCYCLES, Voi. 24, No7, 1986

For comparison see: K.Nakanishi, Infrared Absorption Spectroscopy, Holden
Day, Inc., San Francisco, p. 28.
M.Tidler, B.Stanovnik, and Z.Zrimiek, Heterocycles, 1982, lz, 405,

C.Temple, M.C.Thorpe, W.C.Coburn, and J.A.Montgomery, J.0Org.Chem., 1966, 31,
935.

Org.Synth,, Coll _.VYol.1lV, 556.

J.G.Nairn and H.Tieckelmann, J.0rg.Chem,, 1960, %é, 1127.

T.C.¥.Ulbricht, and C.C.Price, J.0rg.Chem., 1956, 21, 567,

Received, 31st January, 1986

— 1909 —



