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Abstract. The push-pull functionalization of the ulo$do dine hydrochloride, benzamidine hydrochloriGemethyl-

give the E)-configurated dimethylaminomethylene pyran- jsothiouronium methylsulfate and guanidine carbonate, re-
osidulose2 was achieved with bis(dimethylamiteit-but-  spectively, in the presence of bases yielded the pyrimidoanel-
oxymethane. Substitution of the dimethylamino group by dif-Jated pyranosideS. Reaction of 2, ethyl 2-cyano-acetimi-
ferent amines provided the corresponding sugar enarinesdate hydrochlorid& and sodium hydride afforded a mixture
as ) isomers.2 reacted with hydrazine hydrate to furnish of a pyrido- and pyranoanellated pyranostdand 10, re-

the pyrano[3,4&]pyrazole4. Treatment o with acetami-  spectively.

C-Branched sugars have become an increasingly ima-oxoketene acetals containing two push groups rises
portant area in synthetic organic chemistry, especiallghe reactivity of such systems [19]. Bredereck and co-
as constituents of antibiotics, glycosyl inhibitors andworkers reported the reaction of acidic methylene com-
other natural products [1-6]. Several methods for th@pounds with acetals of amides [20]. Similarly, compound
synthesis o€-branched sugars are known [7—11]. Re-1 reacted withN,N-dimethylformamide dimethyl acetal
cently, we have developed approaches involving th@nd bis(dimethylamin@rt-butoxymethane, respective-
reaction of carbanions of deoxy uloses with carbon dily, in tetrahydrofuran to furnish the branched chain ulose
sulfide and alkyl halide in the presence of sodium hy-=2 in acceptable yields (Scheme 1). In a NOESY experi-
dride to give push-pull functionalizedtoxoketene di- ment of compoun@, correlations were found only be-
thioacetals with a sugar moiety, such as methyl34,6- tween NMe and 4-H as well asiPh conforming the
benzylidene-3-[bis(methylthio)methylene]-3-deaxy-  (Z) configuration.

D-erythro-hexo-pyranosid-2-ulosel) and the corre- The dimethylaminomethylene ulo2evith push-pull
sponding 4,89-benzylidene-2-[bis(methylthio)methy- functionality should serve for displacement reactions
lene]-2-deoxy-3-ulose [12]. of the dimethylamino group. The higher reactivity at-

On the other hand, fused ring systems with a pyratributed to the presence of only one donor group in this
moiety are also very interesting as potential inhibitorspush-pull system reflects the straightforward substitu-
of glycosidases [13, 14]. Therefore, the developmention of the dimethylamino group by treatment of com-
of new methods for the synthesis of anellated pyranospound2 with ammoniap-tert-butylaniline, p-chloro-
derivatives has become a topic of current interest imniline ando-phenylenediamine leading to the forma-
synthetic organic chemistry in recent years [15—18]tion of the sugar enamin&sn good yields. According
We describe herein the synthesis and cyclization ofo IR and NMR spectra the formation of an intramo-
branched chain pyranosides with push-pull activity usdecular hydrogen bond is favoured and, therefore, all
ing orthoformic acid derivatives. products posses thé)(configuration. Except compound

3D, all other substances were got as solids.
Furthermore, the dimethylaminomethylene ul@se
Results and Discussion reacted with hydrazine hydrate to give the pyrano[3,4-
clpyrazole4 in 80% yield. We prepared some times
In earlier works we found that only one donor group inbefore this compound by reaction of methyl &&en-
push-pull activateg@-alkylthioenone in comparison with  zylidene-3-[bis(methylthio)methylene]-3-deoxyo-

1) Presented in part at the Fourth Conference on Iminium Salts, Stimpfach-Rechenberg (Germany), September 14—16, 1999
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erythro-hexopyranosid-2-ulose followed by dethioal-
kylation and treatment with hydrazine hydrate in a low-
er overall yield [19].
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Scheme 2Reactions of the dimethylaminomethylene pyrano-
sidulose2 with amidines and related compounds

o "0 P O ment of r_nethyl (Z)-4,6-O-benzy|idene-3-deo>_<y-3-
/E © /Yo ° [(methylthio)methylene-D-erythro-hexopyranosid-2-
OMe > ome ulose with diethyl malonate in anhydrobisN-dime-
o} N thylformamide in the presence of potassium carbonate
NHR NH
“ [22].
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Scheme 1Preparation of the dimethylaminomethylene pyra- NC OEt
nosidulose? and reactions with amines and hydrazine 1
route B
HO
Similarly, the ulos@ was allowed to react with acet- -NH; route A

amidine hydrochloride, benzamidine hydrochloriBe, -H0
methylisothiouronium methylsulfate and guanidinium
carbonate in methanol in the presence of sodium metha-
nolate in order to synthesize the corresponding pyri Ph/TO o) PR N0 o
midoanellated pyranosidésgsolated as crystalline com- 0
pounds in yields of 60 to 70% (Scheme 2). As expect ooMe 7 N\QMe

ed, no signals of a dimethylamino and carbonyl grou
in the NMR spectra could be observed. The mass speg-
tra showed the characteristic molecule peaks.
In the case of compourid we tried the deprotection
in a solution obd in tetrahydrofuran with hydrochloric

EtO0C

1N
acid. The benzylidene group was completely removed Ph/TO o 0 H Omb o
and the pyrimidoanellated pyranosiieould be ob- N
tained in 71% yield. N | Os "

Furthermore, the dimethylaminomethylene ul@se Et0” N Zon

3

reacted with ethyl 2-cyano-acetimidate hydrochloride
7 [21] to furnish a mixture of the both compourfds

and10in 40% and 27% yield, respectively. The pyra- scheme 3Reactions of the dimethylaminomethylene pyrano-

noanellated pyranoside) was also prepared by treat- sidulose2 with 2-cyano-acetimidate
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As shown in Scheme 3 the postulated mechanism inc;7H,;NOs  Calcd.: C 63.93 H 6.62 N 4.38
volves a substitution of the dimethylamino group by(319.35) Found: C 63.89 H6.65 N4.53.
attack of the corresponding enaminonit@levith the  vethyl 3(z)-(Aminomethylene)-4,6-0-benzylidene-3-deoxy-
a-carbon atom to give the intermediate I. The follow- g-p-erythro-hexopyranosid-2-ulog8a)
ing step is the cyclization involving the amino and car-160 mg (0.60 mmol) d and 10 ml of a saturated solution of
bonyl group to yield the pyridoanellated pyranosde ammonia in 10 ml anhydrous methanol were stirred until the
(route A). On the other hand, the hydrolysis of the in-completion of the reaction was achieved (1-3 h, monitored
termediate enaminonitrile | could afforded the ethyl cya-by TLC). The precipitate was filtered, the solvent was evapo-
noacetate Il which undergoes the nitrile cyclization andated, and the collected solids were recrystallized from etha-

hydrolysis to afford the pyranoanellated pyranodide ?otlh Yie:;’ [ig]l mg (75%), white needles;p. 229-230 °C
ethano .

We would like to thank the Deutsche Forschungsgemeinschag
and the Fonds der Chemischen Industrie for supporting thia
investigations.

reparation of Sugar Enamines 3b—d (General Proce-
ure)

160 mg (0.60 mmol) a2 and 0.60 mmol of the correspond-
ing amine in 10 ml anhydrous ethanol were heated under re-
Experimental flux until the completion of the reaction was achieved (1—
perimenta 3 h, monitored by TLC). The solvent was evaporated, and the

Melting points were determined with a Boétius apparatus anaOIId (except compourigh) was recrystallized from ethanol.

are corrected. IR spectra were recorded with a Nicolet 20Methyl 4,6-O-Benzylidene-3(Z)-(p-tert-butyl-anilinomethyle-
FT-IR spectrometer. Specific optical rotations were measurede)-3-deoxya-D-erythro-hexopyranosid-2-ulogab)

with a Gyromat HP (Dr. Kerncherfl4 NMR and'3C NMR — From 2 andp-tert-butylaniline. Yield 192 mg (75%), yellow
spectra were recorded on Bruker instruments ARX 300 angyax; [a],22 =—219 € = 1.0, CHC}); R = 0.30 (CHC}). — IR
AC 250 with CDC} or DMSO-¢ as solvent. The calibration (kBr): viem-1 = 1567 (C=C), 1652 (C=0), 2961 (N-H). —
of spectra was carried out by means of solvent peaks (DOMSQH NMR (300 MHz, CDCJ): d/ppm = 1.30 (s, 9H, ME),

ds: 01H = 2.50;0 13C = 39.7; CDC 0 1H = 7.25,01%C = 357 (s, 3H, Me0), 3.87 (dd, 1B o= 10.0 HZ Jga 66= 10.2
77.0). The'3C NMR signals were assigned by DEPT and/or 4z 63-H), 4.10 (ddd, 1H, 5-H), 4.37 (dd, 1g. = 4.8 Hz,
'H,13C COSY experiments. The mass spectra were recordegl-H), 4.57 (dd, 1H], 5 = 9.5 Hz,J, 3 = 1.1 Hz, 4-H), 4.74
on an AMD 402/3 spectrometer AMD Intectra GmbH. For (s 1H, 1-H), 5.69 (s, 1H;HPh), 7.00 (m, 2H, g,), 7.33
chromatography Merck silica gel 60 (63—200 pum) was usetym, 2H, GH,), 7.37—7.59 (m, 5H, Ph), 7.69 (dd, M =
TLC was performed on silica gel 60 &f(Merck) with de- 13 9 Hz, 3'-H), 12.00 (br d, 1H, NH)13C NMR (75.5 MHz,
tection by charring with sulfuric acid. For HPLC Nucleosil cpcl,): o/ppm = 31.2 (Me), 34.3 (M€), 56.3 (MeO), 64.6
100, 7pm, 20 ml/min and a UV-detector (Knauer) were used.(c.5) '69.1 (C-6), 75.8 (C-4), 99.2 (C-1), 101.2 (CHPh), 102.8
Elemental analysis were performed on a Leco CHNS—93§C_3), 116.8 ¢-CgH,NH), 126.3 0-Ph), 126.51+CgH,NH),
instrument. The solvents and liquid reagents were purified 28 2 m-Ph), 129.1§-Ph), 136.9¢-C;H,NH), 137.4 {-Ph),

and dried according to recommended procedures. 144.4 (C-3'), 147.7i{C¢H,NH), 188.6 (C-2). — MS m/z=
423.0 [M+HF}-.

Methyl (3E)-4,6-O-Benzylidene-3-[(dimethylamino)ethyle- C;sH,gNOs  Caled.: C 70.90 H 6.90 N 3.30

ne]-3-deoxye-D-erythro-hexopyranosid-2-ulog2) (423.50) Found: C 71.49 H6.70 N 3.19.

135 mg (0.51 mol} and 100 mg (0.57 mol) bis(dimethylami- Methyl 4,6-O-Benzylidene-3(Z)-(p-chloro-anilinomethylene)-
no)-ert-butoxy-methane in 10 ml anhydrous THF were stirred3-deoxye-D-erythro-hexopyranosid-2-ulog&c)

at 50 °C for 3 h. After completion of the reaction (monitored From 2 and p-chloroaniline. Yield 192 mg (79%), yellow-
by TLC; occasionally further addition of the reagent) the sol-greenish needles).p. 205—208 °C (ethanol)p]p2l= —244
vent was evaporatéd vacuoand the residue purified by col- (c = 1.0, CHC); R, = 0.27 (CHC)). — IR (KBr): vicmrl=
umn chromatography [CHgEthyl acetate (3:1)]. Crystalli- 1569 (C=C), 1659 (C=0), 3257 (N-H)tH-NMR (300 MHz,
zation from ethanol afforded 130 mg (79%pPof.p. 199 °C  CDClz): d/ppm = 3.54 (s, 3H, MeO), 3.85 (dd, 1846, =
(ethanol); p]pto= +217 (c = 1.0, CHGJ; R = 0.21 (ethyl  10.0 Hz,Jg,6e = 10.2 Hz, 6a-H), 4.07 (ddd, 1H, 5-H), 4.36
acetate). — IR (KBr)v/cm-1 = 1558 (C=C), 1662 (C=0). — (dd, 1H,J5 .= 4.8 Hz, 6e-H), 4.54 (dd, 1H;5=9.5Hz J; 3

IH NMR (250 MHz, CDC}): dppm = 3.06 (s, 6H, M), = 1.0 Hz, 4-H), 4.72 (s, 1H, 1-H), 5.67 (s, 1EHPh), 6.98
3.48 (s, 3H, MeO), 3.86 (dd, 1Hs¢6, = 10.4 Hz,Jg56e = (m, 2H, GH,), 7.27 (m, 2H, @H,), 7.37-7.55 (m, 5H, Ph),
10.1 Hz, 6a-H), 4.12 (ddd, 1H, 5-H), 4.49 (dd, Ikk.=4.6  7.57 (dd, 1HJ3 \y = 13.0 Hz, 3-H), 12.01 (br d, 1H, NH). —
Hz, 6e-H), 4.62 (s, 1H, 1-H), 4.69 (d, 1l{5=9.0 Hz, 4-H),  13C NMR (75.5 MHz, CDGJ): d/ppm = 56.4 (MeO), 64.6
5.61 (s, IHCHPh), 7.31-7.49 (m, 5H, Ph), 7.71 (s, 1H, 3'- (C-5), 69.1 (C-6), 75.8 (C-4), 99.2 (C-1), 101CHPh), 103.9
H). —13C NMR (62.9 MHz, CDGCJ): dppm =40.2, 47.3 (2 x  (C-3), 118.1¢-C¢H,NH), 126.4 6-Ph), 128.41(+Ph), 129.3
br, MgN), 56.1 (MeO), 65.5 (C-5), 69.4 (C-6), 76.7 (C-4), (p-Ph), 129.81+CgH,NH), 137.3 {-Ph), 138.1i¢CgH4NH),
100.1 (C-1), 100.4 (C-3), 101.CHPh), 126.3¢-Ph), 128.4  143.5 (C-3'), 189.5 (C-2). — M&1/z= 400.9 [M}-.

(m-Ph), 129.2i¢-Ph), 137.6i¢Ph), 154.4 (C-3"), 188.0 (C-2). C,H;,CINOs Calcd.: C62.92 H4.77 N 3.49

— MS :m/z= 320 [M+H}. (400.83) Found: C 62.42 H5.01 N 3.53.
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Methyl 3(2)-(o-Amino-anilinomethylene)-4,6-O-benzylidene-(C-10), 159.4 (C-6a), 168.0 (C-8). — MS (Cl-isobutamajz

3-deoxya-D-erythro-hexopyranosid-2-ulo$8d)

From 2 ando-phenylenediamine. Yield 183 mg (79%), yel-
low prisms;m.p. 196 °C (ethanol);d]p?3= -160 ¢ = 1.0,
CHCly); Ry = 0.34 [CHCl/ethyl acetate (3:1)]. — IR (KBr):

(%) = 315.1 (100) [M+Hj.
C17H18N204 Calcd.: N 8.91
(314.33) Found: N 8.30.

[2R-(2a,4a0,6a,1000)]-4,4a,6,10b-Tetrahydro-6-methoxy-

viemt=1562 (C=C), 1649 (C=0), 2971 (N-H), 3222, 3366 2 g_diphenyl-1,3-dioxino[4',5":5,6]pyrano[3,4-d]pyrimidin-

(NH,). —*H NMR (250 MHz, CDC})): &ppm = 3.55 (s, 3H,
MeO), 3.69 (br, 2H, N%, 3.86 (dd, 1HJ5,6a: ‘J6a.6e: 10.0
Hz, 6a-H), 4.08 (ddd, 1H, 5-H), 4.36 (dd, 1Hg.= 4.9 Hz,
6e-H), 4.56 (dd, 1H],5=9.2 Hz,J, 3 = 1.0 Hz, 4-H), 4.75
(s, 1H, 1-H), 5.68 (s, 1HZHPh), 6.77 (m, 2H, §H,), 7.01
(m, 2H, GH,), 7.36—7.54 (m, 5H, Ph), 7.62 (dd, BNy =
13.0 Hz, 3'-H), 12.05 (br d, 1H, NH)13€ NMR (100.6 MHz,
CDCl): dlppm = 56.5 (MeO), 64.8 (C-5), 69.2 (C-6), 75.8
(C-4), 99.3 (C-1), 101.4QHPh), 102.7 (C-3), 117.3, 118.6,
119.9 (GH,), 126.4 6-Ph), 128.41+Ph), 129.2¢-Ph), 137.3
(i-Ph), 146.6 (C-3'), 188.6 (C-2). — M&/z= 383 [M+H}.
C,iHoN,O5  Caled.: C65.96 H5.80 N 7.32

(382.41) Found: C 66.05 H5.74 N 7.22.

[2R-(2a,4aa,6a,9b0))-4,4a,6,9b-Tetrahydro-2-phenyl-7H-
1,3-dioxino[4',5":5,6]-pyrano[3,4-c]pyrazol-6-yl methylether
(4)

To a stirred anhydrous methanolic solution of 100 mg(388.37)

2-yl methyl ethe(5b)

From 2 and benzamidine hydrochloride. Reaction time 4 h.
Yield 130 mg (69%), colourless needlesp. 200—201 °C
(ethanol) p]p23=46.4 € = 1.0, CHC}); R = 0.27 (toluene/
ethyl acetate = 10:1).1H NMR (250 MHz, CDCY)): dppm
=3.68 (s, 3H, MeO), 3.98 (dd, 1Bl 45 = 10.2 HZ,Jyg4a =
10.0, 43-H), 4.23 (ddd, 1H, 4a-H), 4.46 (dd, 1Bl 4a
4.9 Hz, 4r-H), 4.80 (dd, 1HJ44 105= 9.5 Hz, 10b-H), 5.47 (s,
1H, 6-H), 5.78 (s, 1H2-H), 7.39—7.57 (m, 8H, 2-Ph, 8-Ph),
8.44 (m, 2H, 8-Ph), 8.93 (dJ;0 0= 0.8 Hz, 10-H). —
13C NMR (62.9 MHz, CD{ ): dppm = 56.7 (MeO), 63.3
(C-4a), 69.4 (C-4), 74.3 (C-10b), 98.2 (C-6), 102.1 (C-2),
125.4 (C-10a), 126.3 {@Ph), 128.4 (2n-Ph), 128.5 (8-,
8-m-Ph), 129.4 (3-Ph), 130.8 (§-Ph), 136.9 (2-Ph), 137.1
(8-i-Ph), 154.2 (C-10), 159.8 (C-6a), 164.5 (C-8). — MS (ClI-
isobutane)m/z (%) = 377 (100) [M+H}

C22H20N204 Calcd.:C 70.20 H5.35 N 7.44

Found: C 70.16 H5.37 N 7.49.

(0.31 mmol)2, 0.05 ml (1.0_2 mmol) hydrazine hydrate were 2R-(2a,4a0,6a,1000)]-4,4a,6,10b-Tetrahydro-6-methoxy-
added. Aft.er 20 min the mixture was evaporated to drynes -methylthio-2-phenyl-1,3-dioxino[4',5':5,6]pyrano|3,4-d]
Recrystallization from a small amount of ethanol (storage abyrimidin-z-yl methyl ethe(5¢)

—40 °C for 3 days) afforded 72 mg (80%)4oim.p. 220 °C
decomp.[19].

Preparation of Pyrimidoanellated Pyranosides 5 (Gene-
ral Procedure)

A mixture of 160 mg (0.50 mmoB, 1.00 mmol acetamidine

From 2 and Smethylisothiouronium sulfate. Reaction time
8 h. Yield 102 mg (59%), colourless needles). 180 °C
decomp.(ethanol)d]p23= 43.1 € = 1.0, CHC}); R = 0.24
(toluene/ethyl acetate = 10:1tH NMR (250 MHz, CDC)):
dppm = 2.56 (s, 3H, MeS), 3.61 (s, 3H, MeO), 3.94 (dd, 1H,
Jaaap = 10.1 HZ,J4p4,= 10.0, , $-H), 4.14 (ddd, 1H, 4a-H),

and benzamidine hydrochloride, respectively, or 0.50 mmok.42 (dd, 1HJ44.4, = 4.9 Hz, 41-H), 4.51 (dd, 1HJ45 106=
Smethylthiouronium sulfate and guanidine carbonate, respe®.5 Hz,J; 19,= 0.8 Hz, 10b-H), 5.33 (s, 11:H), 5.74 (s,
tively, 162 mg (3 mmol) sodium methanolate and 20 ml dry1H, 2-H), 7.38—7.54 (m, 5H, Ph), 8.65 (d, 1H, 10-H). —
methanol was refluxed. After the reaction had completed (t.1.c13C NMR (75.5 MHz, CDC)): d/ppm = 14.2 (MeS), 56.7
control) the mixture was cooled down to 20 °C, treated with(MeO), 63.4 (C-4a), 69.3 (C-4), 74.1 (C-10b), 97.9 (C-6),
80 ml of a saturated solution of ammonium chloride in water102.1 (C-2), 122.7 (C-10a), 126@8Rh), 128.31+-Ph), 129.3

The methanol was removéuvacuound the water solution

(p-Ph), 137.0i¢Ph), 154.1 (C-10), 159.8 (C-6a), 172.6 (C-8).

three times extracted with dichloromethane. After concentra- MS (70 eV)m/z(%) = 345.9 (10) [Mi, 316.1 (100).
tion the residue was purified by column chromatography [tol-C,H;gN,O,S Calcd.: C58.94 H5.24 N8.09 S9.26

uene/ethyl acetate (10:1)]. Crystallization from ethanol(388.37)

(methanol) afforded the pure compounds.
[2R-(2a,4aa,60,1003)]-4,4a,6,10b-Tetrahydro-8-methyl-2-
phenyl-1,3-dioxino[4',5":5,6]pyrano[3,4-d]pyrimidin-6-yl
methyl ethef5a)

Found: C58.82 H5.35 N8.22 S9.32.
[2R-(2a,4a0,6a,1010)]-8-Amino-4,4a,6,10b-tetrahydro-6-
methoxy-2-phenyl-1,3-dioxino[4',5":5,6]pyrano[3,4-d]pyri-
midin-2-yl methyl ether hydra(&d)

From?2 and guanidine carbonate. Reaction time 1.5 h. Yield

From2 and acetamidine hydrochloride. Reaction time 2.5 h.120 mg (72%), colourless needlesp. 233—-235 °C (metha-

Yield 110 mg (70%), colourless needlesp. 186-188 °C
(ethanol) p]p23=45.3 € = 1.0, CHC}); R = 0.29 (toluene/
ethyl acetate = 10:1).1H NMR (250 MHz, CDC}): dppm
=2.77 (s, 3H, Me), 3.64 (s, 3H, MeO), 3.95 (dd, 14,45 =
10.2 Hz,J4p45= 10.0, 43-H), 4.15 (ddd, 1H, 4a-H), 4.43 (dd,
1H, J4g.4a = 4.9 Hz, 4-H), 4.74 (dd, 1HJ10,106= 0.8,42 100

= 9.5 Hz, 10b-H), 5.39 (s, 118;H), 5.75 (s, 1H2-H), 7.38—
7.55 (m, 5H, Ph), 8.77 (d, 1H, 10-H)13€ NMR (62.9 MHz,

nol) [a]p23=40.1 € = 1.0, CHC}); R = 0.31 (CHC}/ethyl
acetate). — IR (Nujol)v/cmr1 = 3198, 3308 (NH). —
1H NMR (250 MHz, CDC})): dppm = 3.60 (s, 3H, MeO),
3.92 (dd, 1HJ.4a = Jag4p = 10.1 Hz, $-H), 4.09 (ddd, 1H,
4a-H), 4.40 (dd, 1HJ, 4o = 4.9 Hz, 4-H), 4.64 (dd, 1H,
‘J4a,10b: 9.5 HZ,JlO,lOb: 0.9 Hz, lOb-H), 5.22 (S, 1|‘6,—H),
5.29 (s, 2H, NH), 5.72 (s, 1H2-H), 7.36—7.55 (m, 5H, Ph),
8.43 (d, 1H, 10-H). 13C NMR (62.9 MHz, CDGJ): &/ppm =

CDCly): dppm = 26.0 (Me), 56.7 (MeO), 63.2 (C-4a), 69.3 56.4 (MeO), 63.9 (C-4a), 69.2 (C-4), 74.2 (C-10b), 97.9 (C-
(C-4), 74.1 (C-10b), 97.8 (C-6), 102.1 (C-2), 124.7 (C-10a),6), 101.8 (C-2), 117.9 (C-10a), 126@Rh), 128.3 -Ph),

126.3 p-Ph), 128.41f+Ph), 129.4-Ph), 136.8i¢Ph), 154.0

J. Prakt. Chen00Q 342, No. 3
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(C-8). — MS (70 eV)m/z(%) = 315.2 (8) [M=HOJ*, 166.1
(100).

C16H17N304'H20 Calcd.: N 12.60

(388.37) Found: N 12.15.

[5S-(50a,60,80a)]-2-Amino-5,8-dihydro-6-hydroxymethyl-8-
methoxy-pyrano[3,4-d]-pyrimidin-5-¢b)

A solution of 180 mg (0.54 mmoBd, 2 ml IN HCI and
15 ml tetrahydrofuran was allowed to stand at 25 °C for 20 h
The solution was consecutively passed through a anion-e
change column (DOWEX, 1X8-200; O}lconcentrated to a

acetate = 1:1). Yield 87 mg (71%), colourless needigs;
180 °C decomp.(ethanol/water](23=20.4 €= 0.2, BO);
Rq=0.61 (ethanol/ethyl acetate = 1:1}H-NMR (300 MHz,
D,0): d)ppm = 3.77 (s, 3H, MeO), 4.07 (m, 1H, gH4.19
(d, 1H, 5-H), 4.83 (m, 1H, 6-H), 5.47 (s, 18tH), 5.72 (s,
1H, 2-H), 7.30 (br, 2H, OH, N§), 8.69 (s, 1H, 10-H). —
13C NMR (75.5 MHz, DO): dppm =56.5 (MeO), 61.1 (CH

62.5 (C-6), 73.0 (C-5), 97.1 (C-8), 120.6 (C-4a), 159.4 (C-4), [3] P. Boquel, C. L. Cazalet, Y. Chapleur, S. Samreth, F. Bel-

160.6 (C-8a), 162.2 (C-2). — MS (70 e¥N)z(%) = 227.0 (9) lamy, Tetrahedron Letl.992 33, 1997

[M]+, 151.2 (100). [4] R. H. Furneaux, G. J. Gainsford, J. M. Mason, P. C. Tyler,

Tetrahedrori994 50, 2131

[2R-(2a,4a0,6a,1008)]-8-Ethoxy-4,4a,6,10b-tetrahydro-6-  [5] P.A.Ramaiah, L. R. Row, D. S. Reddy, A. S. R. Anjaneyulu,

methoxy-2-phenyl-1,3-dioxino[4',5':5,6]pyrano[3,4-b]pyri- 53133 Ward, A. Pelter, J. Chem. Soc., Perkin Trans979

dine-9-carbonitril (9) and [2R-(2a,4aa,683,10k3-Tetrahy- _ :

cro-o-methony-5-0x0 @phenyLpyranol3 2 Slpyra- (9 1 MK Sna. 3., ilhouley Terahediases s s

no[3,2-d][1,3]dioxin-9-carbonséure-ethylestér0) 69 ' ' ' ' C

To a solution of 118 mg (0.37 mmd)in 15 ml tetrahydro-  [8] U. Nubbemeyer, Synthesl®93 1120; P. Francois, D. Peril-

furan 55 mg (0.37 mmol) ethyl 2-cyano-acetimidate hydro- fluxés\z?Kempeneh E. Souveaux, Tetrahedron LE39Q

chloride {) [21]and 60 mg (1.50 mmol) sodium hydride (60% ' . _

in mineral oil) were added at 0 °C under stirring. The mixture Ebgsr’;'kb'gé'?u?rgmer' H. Weidmann, J. Chem. Soc., Chem.

was warmed within 3 h to 20 °C. A saturated aqueous solu[—lo] IA Mah”ng R. R. Schmidt, Synthedi893 325

tion of NH,CI was added to adjust the pH to near 6. The[11] H Togo, M. Fujii, T. Ikuma, M. Yokoyama, Tetrahedron Lett.

tetrahydrofuran was evaporatiaedsacuoand the residue was 1991 32, 3377

extracted three times with 15 ml dichloromethane. The comf12] K. Peseke, H. Feist, E. Cuny, Carbohydr. RE92 230,

bined organic layer was dried overJS&y. The solvent was 319

distilled off and the residual mixture was separated by mean3] S. Deloisy, T. T. Thang, A. Olesker, G. Lukacs, Tetrahedron

of silicagel (eluent: toluene). Lett. 1994 35, 4783 _

9: Yield 54 mg (40%), colourless needlesp. 196—198 °C  [14] 1D9£|;22 1H(I)%k§1’1\]' L. Primeau, B. Fraser-Reid, Carbohydr. Res.
23 - — = p— i .

S/?::ﬁf:c;)zg?(cm. i&}\l&R (lz'gbCMHHCZ&)'CDg)%gg% [15] i. P(/aseke, _lcal.ggi;iellg,lg/l. Michalik, D. R. Powell, Liebigs

=1.43 (t, 3H,JcH3,chz= 7.0 Hz, CHCHjy), 3.61 (s, 3H, MeO), [16] Kn|r_1| Dgf;eé: Ehlenz, D. Paetsch, Angew. Ch&a97, 104,

3.92 (dd, 1HJ4p 4a= Jagap = 10.1 Hz, $-H), 4.14 (ddd, 1H, 2473

4a-H), 4.42 (dd, 1HJy44,= 4.8 Hz, 4r-H), 4.50 (m, 2H, [17] M.-Z. Piao, K. Imafuku, Tetrahedron Lett997, 38, 5301

CH,CHj3), 4.63 (dd, 1HJ45 10~ 9.8 Hz, 10b-H), 5.32 (s, 1H, [18] R. M. Paton, Chemistry and Applications (Levoglucosenone

6-H), 5.72 (s, 1H, 2-H), 7.35-7.57 (m, 5H, Ph), 7.99 (d, 1H, and Levoglucosans),994 29

Ji0.10p = 0.9 Hz, 10-H). 23C NMR (75.5 MHz, CD{ ): [19] K. Peseke, G. Thiele, M. Michalik, Liebigs ArtB95 1633

dppm = 14.2 (CHCH,), 56.6 (MeO), 63.4 (C-4a), 63.7 [20] g|7 %r??g?ereck, F. Effenberger, H. Botsch, Chem. B864,

(CH,CHjy), 69.2 (C-4), 74.7 (C-10b), 97.2 (C-9), 98.3 (C-6), : .

102.1 (C-2), 114.8 (CN), 123.5 (C-10a), 126Ph), 128.4 [21] ?1 hﬁchEIvaln, J. P. Schroeder, J. Am. Chem. S&el9

(m-Ph), 129.4¢-Ph), 136.9i¢Ph), 139.6 (C-10), 153.5 (C- [22] G. Thiele, K. Peseke, M. Michalik, in preparation

6a), 163.2 (C-8). — MS (70 eVin/z(%) = 368.2 (10) [M],

219.1 (100).
C20H20N205 Calcd.: C65.20 H5.47 N 7.60
(388.37) Found: C 65.03 H5.34 N 7.45.

10: Yield 54 mg (27%), colourless needlesp. 150—152 °C
(ethanol) p]p23=-16.5 ¢ = 1.0, CHC}). —H NMR (250
MHZ, CDCIg) 5/ppm = 1.33 (t, 3H7‘JCH3,CH2: 7.0 HZ,
CH,CHj5), 3.57 (s, 1H, OMe), 3.89 (dd, 1Bhg4,= 10.1 Hz,

244

Co0H2004
syrup and purified by column chromatography (ethanol/ethyl

‘J4a,4[3: 10.2 HZ, H-@, 4.09 (ddd, lHJ4a,10b: 9.5 HZaJ4a’4a
=4.8 Hz, H-4a), 4.25-4.38 (m, 3H, H¥€H,CH,), 4.49 (d,
1H, H-10b), 5.12 (s, 1H, H-6), 5.66 (s, 1H, H-2), 7.38—7.52
(m, 5H, Ph), 8.21 (s, 1H, H-10).13C NMR (62.9 MHz,
CDCl,): dlppm = 14.2 (CHCH,3), 57.0 (OMe), 62.0
(CH,CHg), 64.5 (C-4a), 68.8 (C-4), 73.4 (C-10b), 94.9 (C-6),
102.3 (C-2), 113.6 (C-10a), 118.2 (C-9), 126-Ph), 128.4
(m-Ph), 129.51¢-Ph), 136.7i¢Ph), 144.8 (C-10), 156.2, 157.7
(C-6a, C-8), 162.7GOOEL). — MS (Cl-isobutanei/z(%) =
389 (100) [M+Ht.

Calcd.:C 61.85 H5.19

(388.37) Found: C 61.85 H 5.08.
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