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A procedure for the synthesis of 2’-deoxy-2'-fluoropuromycin (1b) was developed. Ring opening of the
lyxo-epoxide (4) or nucleophilic displacement of the 3'-O-mesylate (5) by an azide ion afforded two azido nucleosides,
6a and 7a. The major product (7a) was reacted with diethylaminosulfur trifluoride (DAST) to give the 2'-
fluoronucleoside (8), which was converted to the 3’-aminonucleoside (9) by hydrogenation. Compound 9 was con-
densed with an amino acid by the conventional method and subsequently deprotected by acid te give 1b. Compounds
1b, 6b and 7b exhibited no selective antiviral activity against several DNA and RNA viruses. Compound 1b had
weak antibacterial activity (minimum inhibitory concentration approximately 25—50 ug/ml) and was cytotoxic to
several tumor cell lines (L1210, Molt 4, CEM) at a concentration of about 5 gM. This antitumor cell activity may

be attributed to inhibition of protein biosynthesis.
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Puromycin (1a), a nucleoside antibiotic isolated from
S. alboniger,V inhibits protein biosynthesis in vitro and in
vivo?® and exhibits antitumor activity.® Puromycin analogs
modified at the base, sugar and amino acid moieties have
been prepared to investigate the structure-activity re-
lationship.*) In particular, Daluge and Vince proved that
the 5'-hydroxymethyl group and oxygen of the furanose
ring are not necessary for inhibition of protein synthesis.>
However, the role of the 2'-hydroxyl group of puromycin
is not clear, because no 2’-modified analogues, except for
2'-deoxypuromycin, have been prepared.® Wohlrab et al.
reported that 2’-deoxy-2'-fluorocytidine has antiviral ac-
tivity against herpes simplex virus type 1 (HSV-1).” This
prompted us to prepare 2'-deoxy-2’-fluoropuromycin (1b).
In this paper, the synthesis of 1b via the lyxo-epoxide is
described, and the antiviral activity, antibacterial activity
and antitumor activity against several tumor cell lines are
presented.

Chemical Synthesis

The synthesis of the 3'-azido-2'-fluoro-2’,3'-dideoxy
analogs of pyrimidine nucleosides has been accomplished,
using diethylaminosulfur trifluoride (DAST), from the
3'-azido-3'-deoxyarabinosides.®) The purine arabinosides
were also converted to the corresponding 2'-deoxy-2'-
fluororibosides using a similar approach.” We adopted
this reagent for the synthesis of 8. Thus, compound 2 was
converted to 9-(2,3-anhydro-5-O-trityl-§-D-lyxofurano-
syl)-6-chloropurine (3) as mentioned in a previous re-
port,” then the product 3 was treated with 50% aqueous
dimethylamine in N,N-dimethylformamide (DMF) to
afford 4. The lyxo-epoxide 4 was subjected to nucleophilic
reaction with NaN, to give 6a and 7a in 17% and 58%
yields, respectively. The *H-NMR spectrum of the major
product 7a revealed that the signals of H2' and H3’
appeared at about 4.5—4.6 ppm, and the acetylation of
7a caused a downfield shift of H2' (ca. 0.8 ppm), indicating
that the acetyl group was introduced at 2-OH. This

* To whom correspondence should be addressed.

3-preference® could be explained in terms of the stability
of the intermediary anion as follows: attack of the azido
ion at the 3'-carbon resulted in the formation of a 2'-
alkoxide ion, which is thought to be stabilized by the
electron-withdrawing base moiety. In the case of the 3'-
alkoxide ion, the base exerts little stabilizing effect. Since
yields were not satisfactory, an alternative route to 7a was
explored. Compound 2 was treated with 6eq of 50%
aqueous dimethylamine in DMF at 4°C overnight to
afford the 3'-O-mesylate 5. This product was treated with
NaNj; in a similar manner to that described for 4 to give
6a and 7a in 21% and 78% yields, respectively. The
mechanism could be explained in terms of a two-step
reaction. Initial attack of the azido ion at 2'-OH resulted
in ring closure to form the intermediary lyxo-epoxide 4,
which was then attacked by the nucleophile. The azido-
nucleosides (6b, 7b) were obtained by the hydrolysis of
the corresponding 5'-O-tritylated compounds, 6a and 7a.
Synthesis of the 2’-fluoride 8 was carried out by the
reaction of 7a with DAST in the presence of pyridine in
72% yield.” The 'H-NMR spectrum of 8 indicated that
the 2'-fluorine caused a downfield shift and a large H2'-
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C-F geminal coupling (52.3Hz) of the 2'-proton. The
configuration of 8 was identified as the riboside struc-
ture from the nuclear Overhauser effect (NOE) observed
between H2' and H3' on the two-dimensional NOE
(NOESY) spectrum. Castillon et al. reported that neigh-
boring group participation by the azido group occurred
in the DAST reaction on the pyranose ring.'*) In contrast,
no participation by the 3’-azido group was observed in
the nucleophilic displacement of 7. The 2'-fluoride 8 was
hydrogenated under H, gas using 5% Pd—C as a catalyst
to give the 3’-aminonucleoside 9. Condensation of 9 with
N-tert-butoxycarbonyl-p-methoxyphenyl-L-alanine'? was
performed in the presence of N-hydroxysuccinimide and
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dicyclohexylcarbodiimide (DCC) in dry DMF to give the
protected puromycin analog 10. Finally, compound 10
was hydrolyzed with 80% CF;COOH to afford the
trifluoroacetate of 2’-deoxy-2'-fluoropuromycin (1b), from
which free 1b was obtained. The structures of both the
trifluoroacetate and free 1b were identified from the
spectroscopic data in combination with elemental analyses.

Biological Activity

Puromycin is a broad-spectrum antibiotic with anti-
tumor activity.” That fact prompted us to explore the
antitumor activity of its 2'-deoxy-2’-fluoro analog 1b
towards murine leukemia cells (L1210/0) and human T-
lymphocyte cells (Molt/4, CEM/0). For the biological
evaluation of 1b, the trifluoroacetate was chosen because
of its solubility in water. Although the azidonucleosides
(6b and 7b) displayed no antitumor activity, the puromycin
analog 1b demonstrated appreciable antitumor activity
against tumor cell lines (L1210, Molt 4, CEM) and this
was also evident from its toxicity for Vero cells (minimum
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Table 1. Antibacterial Activity of Compound 1b

957

Minimum inhibitory concentration

> 50 ug/ml 50 ug/ml

25 pg/ml 12.5 ug/ml

Candida albicans
Candida tropicalis
Bacillus cereus
Bacillus subtilis
Escherichia coli

Streptococcus faecalis
Pseudomonas aeruginosa

Micrococcus flavus
Micrococcus lysodeicticus
Sarcina lutea

Serratia marcescens

Staphylococcus aureus

Table 2. Inhibitory Effect of Compounds 1b, 6b and 7b on the Prolif-
eration of Murine Leukemia Cells (L1210/0) and Human T-Lymphocyte
Cells (Molt4/C8, CEM/0)

ICso (um)?
Compound
L1210/0 Molt4/C8 CEM/0
1b 5.00+3.40 7.55+0.68 5.63+1.40
6b 340+ 139 >500 238 +55
b > 500 > 500 > 500

@) 50% Inhibitory concentration, or concentration required to inhibit cell growth
by 50%.

cytotoxic concentration, 40 ug/ml). Compound 1b also
showed weak antibacterial activity and its minimum
inhibitory concentration (MIC) was 12.5ug/ml for
Staphylococcus aureus and 25—50 pg/ml for most other
bacteria examined. This activity is almost equal to that of
puromycin (MIC for S. aureus, 25 pg/ml).® This is the first
example of a 2-modified puromycin showing marked
biological activity. It is likely that the cytotoxicity and
antibacterial activity of 1b are caused by the inhibition of
protein biosynthesis. Daluge and Vince reported that the
5'-hydroxymethyl group and oxygen of the furanose ring
are not necessary for the inhibition of protein synthesis,*
but the 2’-hydroxyl group seems more important, since it
is located close to the amino acid group. Koizumi et al.
demonstrated that the 2’-deoxy analog of puromycin has
severely reduced activity.® The difference between 1b and
2’-deoxypuromycin could be explained as follows: it is
known that the electronegativity of substituents influ-
ences the conformation of the carbohydrate moiety of
2'-substituted nucleosides.’® For example, introduction
of fluorine at the 2’-carbon position favors the 3'-endo
conformation, which resembles a ribonucleoside.!® In the
'H-NMR spectrum of 1b, H1’ appears as a doublet with
Jy g=19.4Hz and J,. ,,20Hz in contrast to J;., =6.1
Hz for 2-deoxypuromycin.® This tendency is in good
agreement with that in the adenosine series,’® in which
Jy ,- values are 3.1 Hz for 2'-deoxy-2'-fluoroadenosine and
7.7Hz for 2’-deoxyadenosine. As a consequence, 1b may
be assumed to occur in the 3'-endo form, and this con-
formation would be necessary for the binding to the
ribosome. In contrast, 2’-deoxypuromycin should assume
a different conformation that is unfavorable for binding
to the ribosome. However, it is not excluded that dipole—
dipole interaction of 2'-substituents may affect the
ribosome-binding activity.

The antiviral effects of 1b and azidonucleosides 6b, 7b
were assayed according to previously established proce-

dures.!® These compounds displayed no activity against
several DNA viruses, such as herpes simplex virus type 1
and type 2, and vaccinia virus. No antiviral activity was
observed against several RNA viruses, such as vesicular
stomatitis, Coxsackie, polio, parainfluenza-3, reo-1,
Sindbis and Semliki forest virus. In an antiviral experiment
compound 1b showed some cytotoxicity towards cell cul-
tures (minimum cytotoxic concentrations for Vero cells,
HeLa cells and EgSM cells were 40 ug/ml).

Experimental

Melting points (mp) were determined using a Yanagimoto micro-
melting point apparatus (hot stage type) and are uncorrected. UV spectra
were recorded with a Shimadzu UV-190 digital spectrometer. Low-
resolution mass spectra were obtained on a JEOL JMS-AX500 mass
spectrometer in the direct-inlet mode. "H-NMR spectra were recorded
on a Varian UNITY 200 (200 MHz) or UNITY 600 (600 MHz) in CDCl,
(or dimethyl sulfoxide (DMSO)-dg) with tetramethylsilane as an internal
standard. Merck Art 5554 plates precoated with Silica gel 60 containing
fluorescent indicator F,s, were used for thin-layer chromatography and
Silica gel 60 (Merck 7734, 60—200 mesh) was employed for column
chromatography.

9-(2,3-Anhydro-5-O-trityl-g-p-lyxofuranosyl)-N ¢, N6-dimethyladenine
(4) The arabinoside 2 was converted to 9-(2,3-anhydro-5-O-trityl--D-
lyxofuranosyl)-6-chloropurine 3 as mentioned in the previous report.*”
Then, 3 (240 mg, 0.47 mmol) was dissolved in a mixture of DMF (7ml)
and 50% aqueous dimethylamine (0.47ml, 6eq) and the solution was
stirred for 30 min at room temperature. After evaporation of the solu-
tion, the residue was dissolved in a small amount of AcOEt and
chromatographed over a column of Silica gel G (2.2x 19cm) using
0—50% AcOEt in benzene (1.2 1) to give a caramel (208 mg, 86%). UV
AMOH e 272, A003NHCL nm: 267, ASSNMOH nm: 273, '"H-NMR
(CDCly) é6: 8.33, 8.01 (each 1H, s, H2, HS8), 7.20—7.47 (15H, m,
5-OC(C4Hs),), 6.34 (1H, s, H1"), 4.24 (1H, t, J=6.4 Hz, H4), 4.03 (2H,
s, H2 and H3"), 3.53 (6H, s, N(CH,),), 3.44 (2H, m, HS"). MS m/z: 519
M™).

9-(3-0-Methanesulfonyl-5-O-trityl--p-arabinofuranosyl)-N°®,N¢-
dimethyladenine (5) The arabinoside 2 (7.67g, 11.8mmol) was dis-
solved in DMF (225ml) and 50% aqueous dimethylamine (15ml) was
added to the solution. The mixture was kept at 4°C overnight, then
evaporated. The residue was dissolved in CHCl, (250 ml) and the organic
layer was washed with water twice (500ml), dried over MgSO, and
concentrated to a small volume. The solution was chromatographed over
a column of Silica gel G (3.0 x 35cm) using benzene-AcOEt (21) and
AcOEt (21) to give a caramel (5.80mg, 80%). UV AMOH nm: 271;
20:058HCl nm: 267; 2893V NOH nm: 272. 'H-NMR (CDCl;) é: 8.27 (1H,
s, H2), 8.00 (1H, s, H8), 7.2—7.4 (15H, m, 5-OC(C¢Hj)3), 6.18 (1H, d,
J=4.8Hz, HI"), 453 (1H, t, J=4.1Hz, H2), 473 (1H, m, H3'), 4.23
(1H, q, J=4.5Hz, H4), 3.5-3.7 (TH, m, N(CH;), and H5'a), 3.40 (1H,
dd, J=4.2, 10.6Hz, H5b), 3.10 (3H, s, SO,CH;).

Preparation of the 3'-Azidonucleoside (7a) Method A: Sodium azide
(362 mg, 2.7eq) was suspended in a solution of 4 (1.05g, 2.0 mmol) in
DMF (50 ml) and the mixture was stirred at 100 °C for 1 h. After cooling,
benzene (25ml), ether (25ml) and water (50ml) were added to it and
the organic layer was washed with water (50 ml) three times, dried over
MgSO, and concentrated to a small volume. The solution was chro-
matographed over a column of Silica gel G (2.8 x 30 cm) using 0—4.8%
EtOH in CHCI, (800 ml). Evaporation of the first fraction gave 9-(2-
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azido-2-deoxy-5-0O-trityl-B-p-xylofuranosyl)- N, N®-dimethyladenine
(62) (190mg, 17%). UV 2¥0H nm: 273.5; 1333V HC! nm: 268; 40,05 ¥ NaOH
nm: 273. 'H-NMR (CDCl;) §: 8.18, 7.80 (each 1H, s, H2, H8), 7.15—
7.47 (15H, m, 5-OC(C4Hs),), 5.59 (1H, d, J=1.95Hz, HI"), 4.53 (1H,
d, J=195Hz, H2), 4.10—4.28 (2H, m, H3 and H4), 3.45—3.64
(8H, m, N(CH3), and H5"), 3.11 (3H, s, SO,CH;). MS m/z: 562 (M*).

The second fraction was evaporated to afford 9-(3-azido-3-deoxy-5-
O-trityl-B-D-arabinofuranosyl)-N°® N ®-dimethyladenine (7a) (666 mg,
58%) as a caramel. UV AMOH nm: 273; 210,938 nyy: 967,5; ) 0.05 vNaOH
nm: 274. '"H-NMR (CDCl,) é: 8.29 (1H, s, H2), 7.98 (1H, s, HS),
7.22—7.36 (15H, m, 5-OC(C¢Hs);), 6.08 (1H, d, J=5.1Hz, HI),
4.49—4.62 (2H, m, H2' and H3'), 3.87 (1H, m, H4'), 3.53 (6H, br,
N(CH,),), 3.43 (2H, m, H5). MS m/z: 562 (M*).

Method B: A solution of 5 (632mg, 1.03mmol) and NaN, (325mg,
5eq) in DMF (30 ml) was stirred at 100°C for 1h, then cooled. Usual
work-up of the solution and Silica gel G chromatography similar to that
as mentioned above gave the 2'-azidonucleoside 6a (122 mg, 21%) and
¥-azidonucleoside 7a (456 mg, 78%), which were identical with the
samples obtained as described above.

2-O-Acetate of 7a  Acetic anhydride (0.5 ml) was added to a solution
of 7a (25mg, 0.045mmol) in pyridine (I ml) and the mixture was kept
for 1h at room temperature. A usual work-up of the mixture gave
9-(2-0-acetyl-3-azido-3-deoxy-5-O-trityl-f-b-arabinofuranosyl)- N6, N -
dimethyladenine as a caramel (30 mg, quantitative). UV AMEOH ny: 273;
Amoc M€ nm: 267; 1355V NOH nm: 274, TH-NMR (CDCl,) §: 8.28, 7.95
(each 1H, s, H2, H8), 7.20—7.49 (15H, m, 5-OC(C¢Hy),), 6.47 (1H, d,
J=3.9Hz,HI"),5.35(1H,t,/=3.9Hz, H2),4.54 (1H,dd, /=5.2, 3.9 Hz,
H3Y), 3.98 (I1H, m, H4), 3.41—3.57 (8H, m, N(CH;), and H5), 1.82
(3H, s, 2-OCOCHj;). MS m/z: 604 (M ™).

9-(2-Azido-2-deoxy-p-p-xylofuranosyl)- N, N¢-dimethyladenine (6b)
A solution of 6a (200 mg, 0.36 mmol) in 80% aqueous CF,COOH (3 ml)
was stirred at room temperature for 10 min and evaporated in vacuo to
give a residue, which was evaporated azeotropically with water (3ml)
twice. The solid thus obtained was dissolved in a small amount of CHCl,
and chromatographed over a column of Silica gel G (2.0 x 20cm) using
0—7.7% EtOH in CHCI; (520ml) to afford a caramel (81.2mg, 71%).
UV %M nm: 274; A293VHC nm; 268; 19058 NaOH . 274 TH.NMR
(CDCly) 6: 8.27, 7.73 (each 1H, s, H2, H8), 6.05 (1H, br, 3-OH), 5.50
(1H, d, /=6.2Hz, HI'), 545 (1H, br, 5-OH), 4.81 (1H, t, J=6.2Hz,
HY), 4.54 (1H, m, H3'), 4.32 (1H, dt, J=6.4, 2.7Hz, H4), 3.9—4.1
(2H, m, HY), 3.55 (6H, br, N(CH;),). MS m/z: 320 (M™*), 192
(dimethyladenine + CHO)*, 164 (dimethyladenine)*. Anal. Caled for
C;,H6NgO;-0.5H,0: C, 43.77; H, 5.20; N, 34.03. Found: C, 43.88; H,
5.01; N, 33.91.

9-(3-Azido-3-deoxy-p-p-arabinofuranosyl)-V°, N°-dimethyladenine (7b)
Compound 7a (200 mg, 0.36 mmol) was subjected to a similar reaction
to obtain 7b as white crystallines (78.2 mg, 69%), mp 199—202°C. UV
AmedHnm: 274; 29:55VHC nm: 269; 13,958 N0t nm: 274, 'H-NMR (CDCl,)
J: 8.26, 8.18 (each 1H, s, H2, H8), 6.23 (1H, d, J=6.4Hz, HI"), 6.02
(1H, d, J=6.0Hz, 2'-OH), 5.25 (1H, br, 5-OH), 4.51 (1H, q, /=6.5Hz,
H2), 4.30 (1H, t, J=7.7Hz, H3), 3.74 (1H, m, H4), 3.62 (2H, m, H5'),
3.4 (6H, br, N(CH,),). MS mjz: 320 (M*), 278 (M*—=N,), 192
(dimethyladenine + CHO)*, 164 (dimethyladenine)*. Anal. Caled for
C;,H,,NgO;: C, 45.00; H, 5.04; N, 34.98. Found: C, 44.81; H, 5.05; N,
35.06.

9-(3-Azido-2-fluoro-2,3-dideoxy-5-O-trityl-B-p-ribofuranosyl)-N ¢, N®-
dimethyladenine (8) A solution of 7a (3.327g, 5.92mmol) in CH,Cl,
(165ml) and pyridine (6.3ml) was cooled to —60°C under an N,
atmosphere and DAST (3.3 ml, 4 eq) was added dropwise to the mixture.
The solution was stirred for 6h at 50°C and poured into saturated
NaHCO; (350 ml) with stirring, then CH,Cl, (350 ml) was added. The
organic layer was washed with water (200 ml) twice, dried over MgSO,
and concentrated to a small volume. The solution was chromatographed
over a column of Silica gel G (2.8 x33cm) with 0—20% AcOEt in
benzene (21) to give 8 (2.42g, 72%) as a caramel. UV AMOH npy: 272
Agod NS nm: 267.5; A355NNOH ny: 972.5. 'H-NMR (CDCl,) &: 8.30
(1H, s, H2), 7.92 (1H, s, H8), 7.09—7.40 (15H, m, 5-OC(C¢Hjs),), 6.14
(1H, dd, J=20.0, 1.7Hz, HI"), 5.60 (1H, ddd, J=52.3, 4.1, 1.7 Hz, HY),
4.78 (1H, ddd, J=22.7, 8.6, 4.1 Hz, H3'), 4.27 (1H, m, H4'), 3.53 (6H,
brs, N(CH;),), 3.46 (2H, m, H5'). MS m/z: 564 (M *).

9-(3-Amino-2-fluoro-2,3-dideoxy-5-O-trityl-g-p-ribofuranosyl)- N ¢, N -
dimethyladenine (9) A solution of 8 (500 mg, 0.89 mmol) and 5% Pd-C
(150 mg) in EtOH (100 ml) containing AcOH (5 ml) was stirred vigorously
under an H, atmosphere for 3 h at room temperature. After removal of
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the catalyst, the solution was chromatographed over a column of Silica
gel G (2.8 x33cm) with 0—5% EtOH in CHCl; (21) to give 9 as a
caramel (428 mg, 90%). UV AMeOH nm; 272; 10,95 ¥ HC nm: 267; 19,95 ¥ NaOH
nm: 273. "H-NMR (CDCl,) 6: 8.12 (1H, s, H2), 7.97 (1H, 5, H8), 7.2—7.5
(ca. 15H, m, -C(C4Hy),), 6.21 (1H, d, J=19.3Hz, H1"), 5.37 (1H, dd,
J=4.2,53.1Hz, HY'), 3.9—4.1 (2H, m, H3', H4"), 3.58 (1H, dd, J=11.3,
2.8Hz, H5a), 3.52 (6H, s, N(CH,),), (8H, m, 3.40 (1H, dd, J=11.3,
3.8 Hz, H5'b). MS m/z: 538 (M), 295 M* —Tr).

9-[3-(V-tert-Butoxycarbonyl-p-methoxyphenyl-L-alanyl)amino-2-
fluoro-2,3-dideoxy-5-O-trityl-p-D-ribofuranosyl]-~N°®,N°-dimethyladenine
(10) To a mixture of 9 (495 mg, 0.92mmol), N-tert-butoxycarbonyl-p-
methoxyphenyl-L-alanine® (260 mg, 0.84 mmol) and N-hydroxysuccin-
imide (120 mg, 1.04 mmol) in dry DMF (30 ml) was added DCC (215 mg,
1.04 mmol) and the whole was stirred at 30°C overnight. Insoluble
material was filtered off, the filtrate was evaporated and the residue was
dissolved in benzene (50 ml). The organic layer was extracted with water
(30ml x 2), dried over MgSO, and concentrated to a small volume. This
solution was chromatographed over a column of Silica gel G (3.2 x 40 cm)
with 0—2.4% EtOH in CHCI; (3 1). Evaporation of the first fraction
gave the protected puromycin analog 10 as a caramel (437mg, 58%).
UV AMeOM nm: 273. '"H-NMR (CDCl,) §: 8.30 (1H, s, H2), 7.94 (1H, s,
HB), 7.2—7.5 (ca. 15H, m, -C(C¢Hy)3), 6.89 (2H, d, J=8.1 Hz, two of
C¢H,OMe), 6.73 (2H, d, J=8.1Hz, two of C4H,OMe), 6.20 (1H, d,
J=18.6 Hz, HI'), 5.88 (1H, br, NHBoc), 5.38 (1H, dd, J=52.8, 4.3 Hz,
H2'), 495—5.2 (2H, m, H3, CONH-), 4.21 (IH, m, H4), 3.86 (1H, m,
-CH(-)CH,~), 3.75 (3H, s, C(H,OCH,), 3.5 (6H, s, N(CH,),),
3.3—3.55(2H, m, HY'), 2.96 (1H, dd, J=13.3 Hz, one of ~CH(—)CH,-),
2.73 (1H, dd, J=8.6, 13.3Hz, one of -CH(—)CH,-), 1.40 (9H, s,
-NHCOO(CHj5),).

The second fraction was evaporated to recover the starting material
(91 mg, 18%).

9-[3-(p-Methoxyphenyl-L-alanyl)amino-2-fluoro-2,3-dideoxy-$-n-
ribofuranosyl]-N°,N°®-dimethyladenine (2’-Deoxy-2’-fluoropuromycin,
1b) A solution of 10 (200 mg, 0.25 mmol) in 80% aqueous CF;COOH
(3ml) was stirred at room temperature for 20 min, then evaporated to
dryness under reduced pressure. The residue was evaporated azeotropi-
cally with water (4ml) twice and the residue was taken up in EtOH
(2ml). The solution was chromatographed over a column of Silica gel
G (2.3x24cm) with 0—17% EtOH in CHCI; (1.2]) to give the tri-
fluoroacetate of 1b as white crystals (121 mg, 67%), mp 120°C. UV
ANSOH nm: 274, 217; 2805VHA nm: 267. 'H-NMR (DMSO-d;) §: 8.82
(1H, d, J=7.5Hz, -CONH-), 8.40 (1H, s, HR), 8.23 (3H, s, H2 and
NH,), 7.16 (2H, d, J=8.0 Hz, two of C4H,OMe), 6.89 (2H, d, /=8.0 Hz,
two of C¢H,OMe), 6.33 (1H, d, J=19.4Hz, H1"), 5.48 (1H, dd, /=52.1,
4.5Hz, H2"), 5.17 (1H, br, 5-OH), 4.85 (1H, ddd, J=26.2, 9.5, 4.6 Hz,
H3),3.9—4.1 (2H, m, H4' and -CH(—)CH,-), 3.74 (3H, s, C,qH,OCH,),
3.62 (1H, d, J=11.4Hz, H5a), 3.3—3.5 (H5'b, N(CH,),, H,0), 2.98
(2H, m, -CH(—)CH,-). MS m/zz 473 (M™). Adnal. Caled for
C,,H,4FN,0, - 2CF;COOH -H,0: C, 43.40; H, 4.48; N, 13.62. Found:
C, 43.07; H, 4.46; N, 13.89.

Triethylamine (0.1 ml) was added to a solution of the trifluoroacetate
of 1b (78 mg, 0.067 mmol) in EtOH (3 ml) and the solution was evaporated
to dryness. Recrystallization of the residue from a small amount of water
gave white crystals (48.4mg, 95%), mp 128—130°C. Anal. Calcd for
C,,H3FN,0,-H,0: C, 53.76; H, 6.15; N, 19.94. Found: C, 53.91; H,
5.93; N, 19.51.
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