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SYNTHESIS AND PROPERTIES OF PYRIMIDO[4,5-5)[1,4]0XAZIN-7-ONE DERIVATIVES.
A NOVEL HETEROCYCLIC SYSTEM
Manuel Melguizo, Manuel Nogueras#¥, and Adolfo Sénchez

Departamento de Quimica Orgénica, Facultad de Ciencias Experimentales de Jaén.
23071 Jaén (Spain)

Abstract- The synthesis of two pyrimido{4,5b)[1,4]oxazin7-cne derivatives (5 and 10)
fram 4,5-diaminopyrimidin-6(1H)-one derivatives (2 and B} and ethyl pyruvate is
reported. By treatment of a S-amino-4-(xy losy lamino)pyrimidine {2) with ethy] pyruvate,
a B-xylosyIpteridine derivative (4) or a & (xylosylamino)pyrimido(4,5-b]} 1, 4]axaz in—7-
one derivat ive (5) can be obtained depending on solvent employed. This solvent-dependent
regioselectivity was rationalized on the basis of instability of compound 5 in
hydroxylic media. This feature of instability is analized and conditions necessary for

obtaining pyrimido[4,5-b)[ 1, 4]oxazin-T—cre derivatives are reported.

The preparation of pteridine derivatives by reaction of 4,5-diamincpyrimidines with a—dicarbonyl compounds is
known as “The Gabriel-Coliman reaction".‘ It constitutes the most widely employed procedure in the synthesis of
pteridines from pyrimidine |:m=.-<.'.|.ufsr.:n"s.1 It has also been adapted to the synthesis of & glycosylpteridines by
treating 5-amino-4-glycosylaminopyrimidines with a-carbonyi es'oers.2
As a part of our work focused on the synthesis of nonnatural nuclecsides, we planned the preparation of 8-
glycosylpteridine derivatives by Gabriel-Colman reaction. Qur original strategy imvolved the reduction of 5-—
nitroso—4—(g]yoosy1amim)pyrim‘d1'ne53 to S-amino-4-(glycasylamino)pyrimidines which upon treatment with an o—
carbonyl ester wouid afford 8-glycosylpteridine derivatives. Howewver, in addition to the expected pteridine
derivative, we cbhtained other unusual products. One of these unusual products was a pyrimid)[4,5—b]{!.§]0xaz1n—

7-one derivative. In this paper the results thus obtained and the conditions necessary for obtaining

pyrimidge[4,5-81[1, 4] oxaz in-T-orme daerivatives are reported.

RESULTS AND DISCUSSION
We found that treatment of a diaminopyrimidine derivative (2) with ethy1 pyruvate produced three different final
products (3, 4 and 5) depending on the nature of reaction medium and on the molar ratio between 2 and ethy]
pyruvate. There are two interesting features in these results:

1) In addition to the expected pteridin-7-one derivative (4), canpounds 3 and 5 were isolated. The

abtention of canpounds similar to 3 or 5 from Gabriel-Colman reactions appears to be unknown.
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2} The reaction product changes from pteridin-4,7-dione (4) to pyrimido[4,5-5][1,4]axazin-7-one (5}
simply by changing the reaction solvent from methanol to benzere.
A rationalization of these results is depicted in the following paragraphs. Firstly, formation of campounds 3,
4 and 5 can be explained from a canon intermediate, that is the azamethine 6 formed by reactqion of the $-aminc
group in 2 with the 2-kete group in ethyl pyruate. Two compounds (one yellow and another red, obssrved by tlc
monitoring) were rapidly formed after mixing the reactants in all reaction conditions outlined in Scheme 1. Only
the yellow compound was formed when the reaction was carried out in benzene at rogm temperature and in the
presence of 4A molecular sieves. It was isolated and characterized as the expected azomethine (6) (see Scheme

1).
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Compound 3 was obtained from 2 in refluxing benzene with an excess of ethy! pyruvate. Then, 3 could be formed
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through nucisophilic attack of anenclate anion of a pyruvate molecule to the exocyclic imine bond of azomethine
6 followed by elimingtion of hydrogen and ethoxycarbonyl group. This rationalization was corrcborated by an
experiment in which 2 was treated with a four fold excess of ethyl pyruvate in the presence of 4 molecular
sieves {the almost conplete conversion of 2 into azamethine (6) under these conditions was confirmed by tlc
monitoring), and subsequent addition of triethylamine in order to promote the format ion of enolate ion from the
axcess pyruvate., By this method we cbtained the best yield of 3 {80 %), together with a mincr amount (9 X) of
5.

The lactam-Tlactim tautomerism of the N(1H-C(6)=0 moiety in the pyrimidine ring, provides a hydroxyl group &
to the ethoxycarbonyl function in &. Then, formation of 5 from 6 can be explained as lactonization of a &-
hydroxy ester. Similarly, formation of 4 from 6 arises from lactamizacion of a &amino ester, Under these
structural circumstances, a competition between lactonization and lactamization should be expected. But, in
fact, only cne product of these two possible processes 1s chtained depending on the nature of solvent.

The rationalization of this solvent-dependent regicselectivity is based on an interesting feature of 5, that
is, its instability in hydroxylic solvent solutions. Thus, 5 decomposes rapidly in methano)ic solutions at room
temperature to produce a yellow intermediate for which we assume the structure 7 on the basis of the similarity
betwesn the wv absorption spectra of a solution of 5 inmethanol {at 35 *C and 120 min after dissoTution), and
the c<orresponding spectra of 6 (see Figure 1). Analogously, rapid decomposition of 5 was observed in
acetonitrile-water as well as in ethapolic solutions. We tried to cbtain additional information about the
instability of 5 in methanolic solutions by kinetic measurements on the methanolysis of 5 in neat methanol
(solvolysis conditions) at 35 C; we used the decrease in absorbance of this solution at a wavelength of 350
m {see Figure 1) to monitor the decreasing concentrations of 5 as a function of time.

The kinetic data indicated that the transformation of 5 into 7 under solvolysis conditions did mot fit a pseudo
first order rate equation (see Figure 2) as usually cccours for ester and lactone transester1'1f1‘cat1'on‘1 or emal
ester hydrol yrsis;5 however, these data fitted quite well a pseudo second order rate equat fon (the pseudo second
order rate constant value being 3.4 T-mo!e"-sac"j within a range in which the reaction had gone 9% % to
completion (see Figure 2). These results indicate an unusual transesterification mechanism in which two
molecules of 6 take part in the formation of the transition state pseudomolecule of the rate determining step.
A model of self-assisted solvolysis might explain the rapid decamposition of § in hydroxylic media and in the
absence of any catalytic substance. Thence the synthesis of pyrimido{4,5 5]1(1,4Joxazin-T-one derivatives had
never been previously reported probably due to the fact that reactions between campounds which fit the
structural requirements to produce this type of heterccyclic derivatives (for example, Gabriel-Colman reactions
between 4, 5~diamino~6-hydroxypyrimidines and a-carbonyl esters) have usually been performed in hydroxylic
media, 8

Additional information about the regicselectivity phenomenon under study can be deduced from the analogus
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Figure 1. Uv absorption spectra of:
---------- 5.5 107 M solution of 5 in acetonitrile— +
methanol (v/v, 100:5).
5.1 10% M soluticn of 6 in acetonitrile.
~ = = — quenched alifuot sample (4.8 10° M) obtained 70 1 L L L ! L e
from a solution of 5 in methancl after 120 Time (sec)
min of solvolysis at 35 °C (see kinetic
procedure in Experimental Section).

Figure 2. Kinetic data plots for the methanolysis
of 5 at 35 'C fsee kinetic procedure in
Experimental Secticn). These data fit a pseudo
secord order rate eguation (upper plot) and not
a pseudo first order rate equation (lower plot).
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reaction carried out in dry benzene with compound 8 (the aglycon of 2), which afforded the correspond ing
pyrimido[4,5-b]1{1,4]oxazin-T-ore derivative (10) as minor product together with the pteridine-2,7-dione

derivative (9) (see Scheme 2). The fact that pteridine 9 was obtaired as major product in a nan-hydroxylic
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solvent (refluxing benzene), while the xylosylpteridine 4 was not obtained from 2 under simiiar congditions,
reveals that the glycosidic moiety causes an important steric hindrance which makes the formation of the
glycosylpteridine derivative dificult. Similar observations have been previously reported by other
authors.za’d’e
Then, azamethine 6 formed by reaction of 2 with ethyl pyrwate, lsads pre_ferentia]}y to the kinetically
favoured pyrimido[ 4,55 [1,4]Joxazin-7-one derivative (5) in benzere as well as in methamol (trace amownts of
& were observed by tlc near the beginning of the reaction when it was carried out in refluxing methanol). In
the first medium, compound 5 remains stable and can be isciated; however, when methano? s the reaction medium,
5 showld produce 7 throudh a solvclysis reaction. Molecules involved ip equilibrium 4 : 7 break away from
this equilibriun when 7 cyclizes to the xylosylpteridine 4. Therefore, the most probable way which leads to
4 is the indirect pathway through 5 and 7, and not the direct way (see Scheme 3). In support of this
hypothesis, 5 was converted into 4 by treating it with refluxing methanol for 6 h; the transformation was

clearly observed by tlc and 41 % of 4 was finally isolated.

Fram the above results we conclude that the

o g
noi
Me~C~C—0Et - EtOH isolation of pyrimido[4,5-b1[1,4] oxazin-T-
2 6 4
less probable one derivatives requires a non-hydroxylic
re i di i diti i
— EtoH a0 action mediun in addition to appropriate
reactants (for example a S—aminopyrimidin-
MeOH
5 - . 7 6(1H)-one and  an  a-carbonyl  ester).
- MeOH Mcregver, in reactions described in this
Scheme 3

paper, in which a competitive cyclization to
pteridin-7-gne derivative is possible, the
format ion of a pyrimido[4,5 bl [1,4)oxazin-T-one seems to be favoured only when a tulky group sterically hinders

the ring ¢losure to pteridine derivative.

EXPERIMENTAL SECTION

General Methods.'H-Nmr spectra were chtained by using a Hitachi-Perkin-EImer R-800 spactramster (60 MHz) with
chemical shift (5) reported Tn pom downfield from tetramethyisilane. Yo-nnr spactra were obtained in a Bruker
A-300 spectrometer from “Servicios Técnicos de la Universidad de Granmada™ (STUGRA), 17GT1 Granada (Spain),
using TMS as inmternal reference. The following sbbreviations were used to designate the multiplicity of
individual signals: s = singlet, br s = broad singlet, d = doublet, t = triplet, q = quartet, m = multiplet.
Mass spectra were obtained in a Hewlett-Packard HP-5988-A fram STUGRA. Elemental analyses were cbhtained in a
Perkin~Eimer 240C fram STUGRA. W spectra were recorded on a Bausch & Lemb Spectronic 2000 spectrophotcmeter.

Ir spectra were recorded an a Beckman 4250 spectrophotometer, [c:t]B values were obtained by wsing a Perkin-Elmer
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141 polarimeter. Melting points are uncorrected and were determined on a Gallekamp Melting Point apparatus.
Thin-layer chranatography (t1c) was performed with Merck 60 Fy, silica gal plates (0.2 mm). Preparative tlc was
parformed on Merck Kiesegel 60 Fy, (2 mm).

Methanol ard acetonitrile used in the kipetic study were purified by fractional distillation through a 76 cm
Hempel column packed with 6 mm Rasching rings. Acetonitrile was stored on 4A molecular sieves to keep dry.

5 Amino-2-methyl thio—4—8-D-[ (t ri-C—acety 1} xy Topyranosy lamino Jpyrimidin6(1H-one (2). A solution of sodium
dithionite {2.00 g, 11.5mmo1) in water (20 m1) was added to a suspension of 2-methylthig—5-nit roso—-4-3-D~[ (tri-
O-acetyl )xylopyranosylaminolpyrimidir-6(1H)-one (1) (0.89 g, 2.0 mol) in MelH (20 m1). The mixture was stirred
at roam temperature for 10 min {at this time the initial deep blue mixture became a colorless solution). Watar
was added and the resulting solution was extracted with CI-C]E. The organic layer was dried over anhydrous l~k1‘.!s:}4
and the solvent was evapcrated in vacuo (o0il pump) to give campound 2 as a solid fcamT (0.76 9, 88 %). le.u
(nm} {loge): {Me(H) 224 (4.20}, 228 (3.94) shoulder, 305 (3.98). Ir (¥Br): 3380, 1750, 1630, 1605, 1450, 1365,
1240, 1070, 1060, 1035 cm . 'H-Nmr (CEC\l): & 11.4 (brs, 1H, E&D exchangeable, N(1)H), 6.0 (d, J = 8.0 Hz, H,
00 exchangeable, 4-MH), 5.8-4.8 {m, &4, two 0,0 exchangeable protons, 5N, and four sugar protons), 4.2 (m,
™, sugar), 3.6 (m, 1H, sugar), 2.5 (s, 3H, SCH), 2.0 (s, 9H, acetates). "H-Nr (DMS0-¢f): & 12.3 (br s, H,
oo exchangeable, N(1)H), 6.5 (d, J = 9,6 Hz, 1H, 0o exchangeabie, 4-NH), 5.8-4.6 (m, 6H, two go exchangeable
protons, 5—NHE and four sugar protons),4.2-3.0 {m, 2H, sugar), 2.5 {s, 3H, S-CHJ), 2.0 (3, 9H, acetates).

5[ (1-Ethoxycarbonyl) but—2-en-1-one-3-y 1]amino-2-methy) thio—4-8-D-[ (t ri-0-acaty 1) xy lopi ranosy taminolpyr imidin—
8(14)yme (3). Procedure A): Ethyl pyruvate {2.03 ml, 18.6 mmo1) was added to 3 suspension of 2 (2.0¢ g, 4.65
mmol) in benzene (30 ml1) and the mixture was stirred at reflux temperature for 48 h. The solvent was evaporated
te dryress in vacuo. The so11d residue was dissolved in 5 ml of boiling MeOH and, after cooling, 100 m1 of ethy]l
ether were slowly added to the sclution under continuous stirring. The precipitate was collected by filtration,
washed with ethyl ether and dried in vacuo (water pump) to give canpound 3 (1.54 g, 58 X}. An analytical sample
was prepared by recrystallisation fram MeOH as colorless crystalline powder; mp: 178 “C. [cl]ég = =-30.9° (c =
1, CHCL). WA, (rm) (Tog €): (MeCH) 221 (4.28), 230 (4.26), 276 (3.99). Ir (KBr): 3360, 1750, 1665, 1635,
1590, 1550, 1420,1370, 1240, 1225, 3080, 1055, 1030 em'. Hmr (cac]l): 5114 (br s, 1H, DEO exchangeable,
N(1}H), 6.1 (d, J = 8.9 Hz, ™H, D0 exchangeable, 4-NH), 5.4-4,7 (m, 6H, one DEO exchangeable proton, 5NH and
HC=C and four sugar protons), 4.4-3.8 (m, 3H, ethyl 4, and ore sugar praton), 3.5 (m, 1H, sugar}, 2.5 (s, 3,
5—013), 2.0 (s, 6H,two acetates), 1.9 (s, 3H, acetate), 1.6 (s, 3H, C:C-CHJ), 1.2 (t, J = 7.4 Hz, 3H, ethyl Hy) .
'-Nmr (DMSD-d): B 12.2 (br s, 1H, DO exchangeable, N(1)H), 7.0 (d, J = B.9 Mz, 1H, D,0 exchangeable, d-NHj,
6.6 (s, 1H, 00 exchangeable, M), 6.0-4.6 (m, 5H, HC=C and four sugar protons), 4.5-3.6 (m, 3H, ethy) CH,
and one sugar proton), 3.3 (m, 1H, sugar), 2.6 (s, 34, 8CH), 2.C (s, 6H,two acetates}), 1.9 (s, 3H, acetate),
1.6 (s, 3H, C=0-CH}), 1.2 (t, J = 7.4 Hz, 3H, ethy) CH). B e (CDCY,): & 170.22, 169.76, 169,17 (acetates and

carbaxyethyl ¢=0), 161.61, 160.95, 156.34 (C-2, C-4 and C-6}, 132.86 (C=0 a to carboxyethyl), $9.01 (C-5), 84,21
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{NH-C=), 113.3% (HC=), 80.98 (C-1"), 72.49, 70.63, 69.04 (C-2, C-3’ and C-4’), 64.47 (C-5"}, 62.23 (ethy] O},
23.39 (ally} CHJ), 20.78, 20.71 {(acetate (}13), 14.11 (ethyl CHJ), 13. 4 (S—Cl-%). Mnal. Calced for CBH!NtOHS: C,
48.42; M, 5.30; N, 9.82. Found: C, 48.10; H, 5.14; N, 10.15.

Procedure B)}: Ethyl pyruvate (1.62 ml, 14.9 mmol} was added to a suspension of 2 (1.60 g, 3.73 mmol) in benzene
(24 m1) containing 8 g of 4A molecular sieves. The mixture was stirred at room temperature for 23 h (the almost
complete conversion of 2 into azomethine 6 at this time was confirmed by tlc, eluent CHCl,/MetH, v/v, 9/1).
Triethylamine (0.26 m1, t.9 mmol) was then added and the resulting mixture was stirred for 32 h at room
temperature. Molecular sieves were filtered off and washed saveral times with benzena. The filtrate and the
washing liquors were cambined and evaporated in vacuo to afford a residue which was chromatographed on silica
%) by eluting with CH,Ch/MeOH mixtures (v/v, from 89/1 to 95/5). By tlc monitoring (CHC),/Metd, v/v, 9/1),
appropriate fract jons were combined and evaporated in vacuo {oi1 pump) to afford (in erder of elution) compounds
5(0.16 g, 9 %, sea below) and 3 (1.69 g, 80 %).

6-Methyl-2-methy 1thio-8-8-D-(tri-O—acety 1) xy lopyrafosy Iptaridine—4,7 (34, 84)-dione (4). Ethyl pyruvate (0.90
ml, B.06 mmo1) was added to a solution of 2 (3.30 g, 7.67 mol) in MaCH (20 ml). The mixture was stirred at
reflux temperature for 32 h and the solvent was then evaporated in vacuwe to afford a residue which was
chromatographed on silica gel by eluting with CH!CIEIHe:)H mixtures (v/v, from 98/1 to 91/9). Fractions containing
compound 4 (tic, CH.C1,/MeOH, 9/1) were combined and evaporated in vacuo (oil pump) to furnish a solid (1.03
g, 29 %). As analytical sanple was obtained by recrystallisation from ethy) acetate as pale-yellow crystalline
powder; mp: 265 °C decamp. [a)}’ = -51.6 (¢ = 1, CHCY). UvAg, (mm) (log €): (MeDH) 299 (3.88), 346 (4.13),
400 (2.78) shoulder. Ir (KBr): 1760, 1860, 1580, 1560, 1520, 1425, 1365, 1240, 1220, 1060, 1060, 1030 cm". -
Nnr (CDCY): 5 12.2 (br s, 1H, Do exchangeable, M(3)H), 6.4 (m, 2H, sugar), 5.2 (m, 2H, sugar), 4.2 (m, ™,
sugar), 3.5 (m, 1M, sugar), 2.6 (s, 3H, G-CH]), 2.4 {s, 3H, S—G—ia), 2.0 (s, 6H, two acetates), 1.8 (s, ™,
acetate). Anal. Calcd for CHHHN‘O‘;S: C, 47.30; H, 4.60; N, 11.61, Found: C, 47.7%; H, 4.37; N, 11.80.
6-Methyl-2-methy Hthio-4-8-D-{( tri-O-acet ¥l Jxylopyranesylaminolpyrimido{4,5-b][1, dlaxazin-T-one  (5). Ethyl
pyruvate (0.29 m3, 2,56 mmo))} was added to a suspansion of 2 (1.10 g, 2.56 mmo1} in benzene (12 m1). The mixture
was stirred at reflux temperature for 6 h, and the solvent was then evaporated in vacuc to afford a residue
which was chromatographed on silica gl by eluting with a mixture of sthyl ether and Cl-i3(>]2 {v/v, 1/9). Fractions
were collected, and those containing campound 5 (tic, CH,CT,MelH, v/v, 9/1) ware combined and evaporated in
vacuo (011 pump) to a solid foam (0.382 g, 31 %). A crystalline analytical sample was prepared by dissolving
the foam in MeOH and immediate cooling to -10 °C; mp 194 °C, {u]{;g = =12.07 (¢ = 1, CHCTy). Uv Ay, (nm) (log €):
(acetonitrilte) 214 (4.12), 266 (4.14), 295 (3.74), 350 (4.17). Ir (KBr): 3380, 1750, 1600, 1565, 1420, 1370,
1245, 1225, 1065, 1030 cm . "H-Nmr (e0cl): 5 7.0 (d, J= 10.0 Hz, H, 0,0 exchangeable, 4MH), 5.8-4.7 (m, 4,
sugar), 4.15 (m, 1H, sugar), 3.5 (m, 1H, sugar}, 2.6 (s, 3H, 6—C|-5). 2.5 (s, #H, S—CH!), 2.1-2.0 (three s, 9,

acetates). TH-tme (DMS0-d): 5 8.5 (d, J = 8.2 Hz, H, 0,0 exchangeable, 4-NH), 5.8 (;n. 1H, sugar), 5.4 (m, 2,




1726 HETEROCYCLES, Vol. 32, No. S, 1991

sugar), 4.9 (m, 1H, sugar), 4,2-3.4 (m, 2H, sugar}, 3.6 (s, H, 5—[}13), 3.4 (s, 3H, 8-013), 2.0 (s, 6H, two
acetates), 1.9 (s, ¥, acetate). B b (CDCTy): & 173.36 (C-7), 170.64, 169.90 (acetate C=0), 157.74, 157.17,
153.20, 151.45 {C-2, C—4, C-6 and C—Ba), 107.22 (C-4a), 79.73 (C-1"), 72.18, 70,63, 69.00 (C~2’, C~3" and C-4’},
64.33 (C-57), 20.9% (&-CH;), 20.71 (acetate CH), 14.66 (SCH). Anal. Caled for C¢H,NGS: C, 47.30; H, 4.60;
N, 11.81. Found: C, 47.15; H, 4.59; N, 11.71.

Trensformation of & imo 4. Compound 5 (0.139 g, 0.29 mmo1) was suspended in MeOH (5 m1) and the mixture was
refluxed for & h {during this time the transfommation of 5 into 4 was monitored by tic; elvent, OH,Cly-MatH,
v/v, 9:1). The resulting orange solution was avaporated and the residue was separated by preparative tlc (CHCI,-
MeCH, v/v, 9:1; two develomments) to afford compound 4 (0.057 g, 41 %), whose spactroscopical properties (uv
and ‘H-nmr) coincided with those of a sample obtained as described atove.

5[ 1-( Ethoxycarbanyl Jethyl idene] ami no-2-methythio—4-B-D-[ ( tri-0~acety1 Jxy lopyranos 1laminolpyrimid in-6-( 1M -one
(6). Ethyl pyryvate (1.37 mt, 12.24 mmp)) was added to a suspension of 2 (1,32 g, 2.06 nmol) in benzene (20
ml} containing 6.5 g of 4A molecular sieves. The mixture was stirred at roan temperature for 6 h and molecutar
sieves were then filtered of f. Hexane was added to the filtrate unti? a yellow solid precipitated. The solid
was collectad by filtration, washed with hexane and dried in vacuo (011 pump) to give campound 6 (0.29 g, 18
%); mp: 208 "C. lem {nm) (log €}: (acetonitrile) 225 (4.09), 244 (3.97) shoulder, 21 (3.83), 366 (3.53),
Ir (KBr): 3320, 1750, 16835, 1580, 1540, 1425, 1365, 1240, 1220, 1055, 10 cm". TR (U)C\s): 5 12.0 (brs,
H, DO exchangeable, N(1)H), 6.8 (d, J = 6.2 Hz, 1H, DO exchangasble, 4-M{), 5.6-4.6 (m, 3H, sugar), 4.5-3.9
(m, 4, ethyl CH; and two sugar protons), 3.4 (m, tH, sugar}, 2.5 (s, 6H, §-CH; and N:C—CHI), 2.0 (8, W™,
acetates), 1.3 (t, J = 7.2 Hz, 3H, ethy) O). Anal, Calcd for GHNOS: €, 47.72; H, 5.34; N, 10.60. Found:
C, 47.40; H, 5.17; N, 10.25,

5-Amino-3-methyl-7T-methy ithicpyr imidof 4,5~ 51 [1,4]Joxazin-2-one  (10) and  6-Methyl-2-methylthicpteridine—
4, T(3H,8H)~diome (9). Ethyl pyruvate (0.67 mi, 6.0 mm1) was added to a suspension of 83 (1.03 g, 6.0 mmol)
in benzene (40 ml) with of 4A molecular sieves (10 g). The mixture was refluxed for 25 h, then the precipitate
together with molecular sieves were collected by filtration and washed several times with boiling benzene. The
filtrate and the washing 1iquors were combined, the solvent volume was reduced in vacuo to ca. 20 ml and the
resulting solution was kept at room temperature tc give campound 10 as pale yellow crystals which were
collected by filtration, washed with benzene and dried in vacuo (0.04 g, 2.8 %); mp: 221 °C. EI-ms (m/z): 224
M. Uvd,, (m} (Tog €): 265 (4.08), 296 (3.66) shoulder, 353 (4,13). Ir (KBr): 3340, 3290, 1735, 1650, 1630,
1695, 1545, 1425, 1340 cmi!. 'Henmr (C[I:13): & 5.9 (brs, H, 0,0 exchangeable, 4N, ), 2.6 (s, M, 6=CH), 2.55
(s, H, S-CFQ'). He e (CDCis): 6 172.71 (C-7), 159,50, 157.28, 152.65, 150.93 (C~2, C-4, C-6 and C-Ba), 107.04

(C-4a), 20.70 (6~CH), 14.57 (S-CH). Anal. Calcd for CHNGS: C, 42.85; H, 3.60; N, 24.98. Found: ¢, 42.91;

H, 3.56; N, 24.78.

The solid fittered from the crude was dissolved in hot pyridine, molecular sieves were filtared off and the
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solvent was evaporated in vacuo o give a s0lid residue which was treated with Cl-IEC'I2 at room temperature for
3 h. The sclid was collected by filtration, .mshed with CHC, and dried in vacwe (o1l pump) to afford canpound
9 (0.85 g, 64 %); mp: >300 C. EI-ms (m/z): 224 (Mi). lem (rm} (log e): (MeOH) 233 {4,08), 282 {4.21)
shou'lder, 289 (4.22), 356 (3.68) shoulder, 368 (3,72), 380 {3.53) shoulder. Ir (KBr): 3130, 3010, 2920, 2870,
1675, 1650, 1560, 1420, 1365 cm'. H-Nmr (IMSO-d;): 5 12.8 (br s, 2H, D,0 exchangeable, N(3)H and N(8)H), 2.6
(s, M, 6CH), 2.5 (s, 3H, 8-CH). Anal. Calcd for CHNOS: C, 42.85; H, 3.60; N, 24.98, Found: €, 43.1%; H,
3.51; N, 25.25.

Kinetic procedure. Compound 5 (9.8¢ mg) was dissolved in MalH (20 ml) at 35 'C. This solution was let be at
35 “C in & thermostatic bath. Aliguot samples of 0.5 mi were taken periodically, gquenched by adding 1@ mil of
dry acetonitrile and the absorbance of the resulting solution at a wavelength of 350 nm was measured, Table 1
contains a kinetic run which data are piotted in Figure 2, The rate constant value was determined by the method

of least scuares, thus being 3.4 1-m01e'*-sec" (correlation coefficient = (.9992).

Table t. Methanolysis of 5, kinetic data.

Measured
Time {sec) asorbance!  -Tn [5)F  1/i5)
250 0.514 7.324 1516
455 D, 421 7.624 2046
870 0.363 7.870 2617
896 0,314 B.138 3423
1133 0,284 8.347 4220
1362 0. 262 8.534 5087
1820 0. 247 8.685 5916
1824 0.237 8.800 6638
2037 0.227 8.931 7560
2270 D.222 9.002 8124
2516 0.214 .13 9225
2785 0.210 9.200 %89
2986 0. 206 9.27% 10672
3229 0.203 9.334 11339

1 absarbance was measured at A=350 nm. ° These values are referred
to the {5] in the origimnal mathanalic solution, and not to the (5] in
the guenched aliquot samples used for absorbance measurements.
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