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Addition of 4-methoxybenzyl alcohol toBzhydroxy-Sx-androst-15-en-17-one gave the mixture |
isomeric 15-(4-methoxyphenyl)methoxy derivatives from which, after acetylation and chr
tography, the major J5isomer was separated. Borohydride reduction gaehydroxy derivative
which was protected as methoxymethyl ether. Oxidative cleavage of protecting group at posit
and the subsequent Jones oxidation afforded corresponding 15-ketone. Its oximatior
O-(carboxymethyl)hydroxylamine, deacetylation and methylation with diazomethane gave pro
O-(carboxymethyl)oxime derivative with free hydroxy group at position 3. Its oxidation affor
dihydrotestosterone derivative and successive deprotection of position 17 and of carboxy grouy
final  (15E)-17B-hydroxy-5i-androstane-3,15-dione 1®&{(carboxymethyl)Joxime. The title
compound was designed as dihydrotestosterone hapten for heterologous radioimmunoassays.
Key words: Steroids; DHT; CMO; Protecting groups; MPM; Hapten.

Continuing our work on 1&hydroxy derivatives in androstane sefjese have pre-
pared some haptens with a connecting bridge in position 15 derived from testdste
We further modified this method for preparation of derivatives with amino group in
position and we preparéd53-succinamido derivative of dihydrotestosterone (DH’
Preliminary immunological studies revealed good sensitivity of antibodies gene
using this hapten but the bridge effect causing irreversible binding was observe:
heterologous immunoassays, we needed other haptens: preparation of one of |
the subject of our contribution.

The synthesis is based on addition of 4-methoxybenzyl alcohdb-toy@roxy-5-
androst-15-en-17-oR€1) (Scheme 1). A mixture of resulting 15-(4-methoxypheny
methoxy (MPM) derivatives was acetylated and the obtaingdabd 1% isomers,2
and 3; the former prevailing, was partially separated by column chromatogra

* Part CCCXCI in the series On Steroids; Part CCCXC sek ref.
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Reduction with sodium borohydride gave in both cases correspond[irgytiroxy
derivatives 4 and5, differing in configuration of the protected hydroxy group in po
tion 15. The major derivativé was converted to 17-methoxymethoxy (MOM) deriv
tive 6. The free hydroxy group in position 15 was revealed by mild deprotection
2,3-dichloro-5,6-dicyano-1,4-benzoquinone and Jones oxidation of the resulting d
tive 7 gave finally the key intermediate, A-{methoxymethoxy)-15-oxoeb-androstan-
3B-yl acetate §).

The successive oximation with-(carboxymethyl)hydroxylamine, deacetylation at
methylation with diazomethane gave protected oxXdméth free 3-hydroxy group. The
variation of this procedure using deacetylation step before oximation was not su
ful, compound8 was unstable toward alkali and partial elimination to the corresp
ing 16-en-15-one occurred.

Oxidation of compoun® by Jones reagent led to the dihydrotestosterone series
ing ketonelO. Acid cleavage of MOM group at position 17 afforded methyl ekler
from which the (1&)-17B-hydroxy-fx-androstane-3,15-dione 1®4{(carboxy-
methyl)Joxime (2, 15-CMO DHT) was prepared by hydrolysis withvzmethanolic
sodium hydroxide.

The structure of oximé&2 was confirmed by spectroscopic methods. In its IR sf
trum bands corresponding to the presence of carboxylic acid at 3 496 and 1776
(monomer), 2 665, 2 565, and 1 732 ¢rdimer), of ketone at 1 707 ct and of
hydroxy group at 3 612 crth were present. I1t84 NMR spectrum contained charac
teristic signals of H-1¥ (4 3.81 t,J = 8.4 Hz) and of 15-CMO grou @.60 AB-sys-
tem, J = 19.7). The!'3C NMR spectrum, when compared with the spectrum
17B-hydroxy-5n-androstan-3-orfe exhibited reasonable substituent shifts (in pp
corresponding to the presence of 15-CMO substitution: 141.6 at C-15; 4.7 and
C-14 and C-16; —4.1 and -2.3 at C-17 and C-8; 1.4 at C-13; other differences a
than 1 ppm. The assignment was made tentatively by the comparison with know
and with the aid of attached proton test experiment. The immunological propert
this new hapten will be reported separately.

EXPERIMENTAL

Melting points were determined on a Boetius micro melting point apparatus (Dresden, Gerr
Optical rotations were measured at Z5 on a Perkin—Elmer 141 MC polarimeteg]f values are
given in° [10tdeg cn?gY. Infrared spectra (wavenumbers in drwere recorded on a Bruker IF
88 spectrometer in chloroformdH NMR spectra were taken on a Varian UNITY-200 (200 MH
spectrometer with tetramethylsilane as an internal standard®@an®8IMR spectrum on a Varian
UNITY-500 (125.7 MHz) beeing referenced on CDCI3 (77.00); both &#t28 deuteriochloroform.
Chemical shifts are given in ppm-§cale), coupling constantg) (and width of multipletsW) in Hz.

Thin-layer chromatography (TLC) was performed on silica gel G (ICN Biochemicals) and wa:s
lowed by spraying with concentrated sulfuric acid and heating. Column chromatography wa
formed on silica gel (60-12Qm, Service Laboratory of the Institute). Prior to evaporation or
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rotary evaporatoin vacuo (bath temperature 58C), solutions in organic solvents were dried ov
magnesium sulfate. Analytical samples were dried over phosphorus pentoxid&Ca2@®a for 12 h.

153-[(4-Methoxyphenyl)methoxy]-17-oxoebandrostan3-yl Acetate R)

To a suspension of compoudd2 g, 6.9 mmol) in 4-methoxybenzyl alcohol (4 ml, 32 mmol) unc
argon was added 50% oil suspension of sodium hydride (40 mg, 0.8 mmol). The mixture was
for 5 h and then left stand overnight. Pyridine (5 ml) and acetic anhydride (20 ml) were adde
stirring was continued for 4 h. The mixture was poured on ice and extracted with ethyl acetate (2
in three portions. Combined organic phases were washed with saturated aqueous NaCl ai
drying and evaporation, the product was chromatographed on silica gel column (80 g) in petl
ether—benzene mixture (1 : 1) with 2% of acetone. After elution of 4-methoxybenzyl acetate, tt
main product2 (1.5 g, 46%) was eluted. The analytical sample was purified by additional chror
graphy in the same solvent system. MPM derivaflyéoam, pi]p —2° (c 1.0, chloroform). IR spec-
trum (chloroform): 1 729 (C=0, acetate and ketone); 1 613, 1 587, 1 515, 1 443, 1 252, 1 16
(arom.); 1 466, 1 302, 1 049 (GB, MPM); 1 367 (CH, acetate); 1 264, 1 025 (C-O, acetat
1 076 (C—0O)H NMR spectrum: 7.22 m, 2 HV = 17, (H-2 and H-6); 6.88 m, 2 HW = 17 (H-3
and H-3); 4.69 m, 1 HW = 36, (H-3x); 4.48 and 4.29 AB system, 2 H(AB) = 11.4 (OCH,
MPM); 4.12 t, 1 HJ = 5.4 (H-1%); 3.81 s, 3 H (OCH); 2.64 d, 1 HJ = 19.5 (H-18); 2.29 dd, 1 H,
J=19.7, 6.0 (H-18); 2.03 s, 3 H, (CKCOO); 1.14 s, 3 H (¥ H-18); 0.88 s, 3 H (X H-19). For
C,gH 4005 (468.7) calculated: 74.33% C, 8.60% H; found: 74.55% C, 8.71% H.

15a-[(4-Methoxyphenyl)methoxy]-17-oxoebandrostan3-yl Acetate B)

Continuing the chromatography from the above experiment gave 460 mg of a mixBuemdfmore
polar isomer3. This mixture was rechromatographed in the same solvent system and from
polar fractions, 110 mg (3%) of isom8rwere isolated as an oila], +62° (c 1.2, chloroform). IR
spectrum (chloroform): 1 730 (C=0, acetate and C=0, ketone); 1 612, 1 587, 1 514, 1 443, 1 253
832 (arom.); 1 465, 1 303 (GA, MPM); 1 367 (CH, acetate); 1 264, 1 030 (C-O, acetate); 1 O
(C-0).*H NMR spectrum: 7.22 m, 2 HV = 17, (H-2 and H-8); 6.88 m, 2 HW = 17 (H-3 and
H-5); 4.68 m, 1 HW = 36, (H-3a); 4.41 AB system, 2 H(AB) = 11.4 (OCH, MPM); 3.99 ddd,
1H,J=98,76, 6.1 (H-1%; 3.80 s, 3 H (OCH); 2.89 dd, 1 HJ = 19.1, 7.5 (H-1B); 2.09 dd, 1 H,
J=19.2, 6.2 (H-18); 2.01 s, 3 H, (CKCOO); 0.87 s, 3 H (¥ H-18); 0.85 s, 3 H (X H-19). For
C,gH4oO5 (468.7) calculated: 74.33% C, 8.60% H; found: 74.51% C, 8.83% H.

17B-Hydroxy-13-[(4-methoxyphenyl)methoxy]€-androstan3-yl Acetate 4)

To a solution of2 (1.0 g, 2.13 mmol) in a mixture of ethyl acetate (5 ml) and methanol (10
stirred and cooled to 10C, was added gradually in 5 min sodium borohydride (120 mg, 3.2 mn
After additional 5 min of stirring at the same temperature, the excess hydride was destroyed by
acid (0.3 ml) and water (0.3 ml). The solution was concentrated under reduced pressure, dilut
ethyl acetate, and washed successively with saturated aqueous NaCl, 10% HCI, water, s:
aqueous KHCQ and water. After drying and evaporation, the product was recrystallized frc
minimum amount of ethanol. The yield 4fwas 580 mg (58%), m.p. 169-170, [a]p —66° (c 1.0,
chloroform). IR spectrum (chloroform): 3 611, 3 491 (O-H); 1 722 (C=0); 1 613, 1 587, 1
1442, 1 251, 1 173, 827 (arom.); 1 466, 1 302, 1 046 (PCH367 (CH, acetate); 1 263, 1 027
(C-0, acetate); 1 081 (C—OH NMR spectrum: 7.22 m, 2 WV = 17 (H-2 and H-8); 6.87 m, 2 H,
W =17 (H-3 and H-3); 4.68 m, 1 HW = 36 (H-3); 4.42 and 4.18 AB system, 2 B(AB) = 11.4
(OCH,, MPM); 3.80 s, 3 H (OCH); 3.76 m, 1 HW = 19 (H-1%i1); 3.58 m, 1 HW = 25 (H-1%);
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2.40 ddd, 1 HJ = 14.2, 8.7, 7.0 (H-18); 2.02 s, 3 H (CKCOO); 0.98 s, 3 H (¥ H-18); 0.85 s, 3 H
(3 x H-19). For GgH,4,05 (470.7) calculated: 74.01% C, 8.99% H; found: 73.89% C, 9.01% H.

17B-Hydroxy-15x-[(4-methoxyphenyl)methoxy]€-androstan3-yl Acetate £)

The mixture after chromatography 8f(300 mg; see above) was reduced by borohydride in the s
manner as fod. The resulting mixture of isomerksand5 was chromatographed in a benzene—ett
(100 : 1) mixture giving 120 mg of foamy compousd[a]y +32° (c 1.0, chloroform). IR spectrum
(chloroform): 3 613, 3 488 (O-H); 1 722 (C=0); 1 612, 1 587, 1 514, 1 443, 1 252, 1 173
(arom.); 1 466, 1 303 (OCH 1 367 (CH, acetate); 1 263, 1 030 (C-O, acetate); 1 082 (C-
IH NMR spectrum: 7.24 m, 2 HV = 17 (H-2 and H-6); 6.85 m, 2 HW = 17 (H-3 and H-5);
4.68 m, 1 HW = 36 (H-3x); 4.39 and 4.29 AB system, 2 B(AB) = 11.1 (OCH, MPM); 3.86 dd,
1H,J=92 63 (H-18); 3.80 s, 3 H (OCH); 3.69 dt, 1 HJ = 3.3, 8.8 (H-1@); 2.02 s, 3 H
(CH;COO0); 0.83 s, 3 H (X H-19); 0.78 s, 3 H (¥* H-18). For GgH,,05 (470.7) calculated:
74.01% C, 8.99% H; found: 73.95% C, 9.03% H.

17B8-(Methoxymethoxy)-1B-[(4-methoxyphenyl)methoxy]€-androstan-B-yl Acetate 6)

Hydroxy derivative4 (950 mg, 2.0 mmol) was dissolved in dichloromethane (10 ml)NgNediiso-
propylethylamine (1.5 ml, 10.7 mmol). Chloromethyl methyl ether (0.4 ml, 5.3 mmol) was a
dropwise to a stirred solution and the stirring continued at room temperature for 4 h. Then the
tion mixture was poured on ice with saturated aqueous NaCl and extracted with ether (50 m
ethereal layer was washed twice with 10% HCI, saturated aqueous K#&t@Osaturated aqgueou:
NacCl. After drying, the solution was filtered with short column of aluminium oxide and concentl
giving 800 mg (77%) of oilye. The analytical sample was purified by column chromatography
silica gel in a mixture of petroleum ether-benzene (1 : 1) with 1% of acetones, Qil}, —-50° (c 1.5,
chloroform). IR spectrum (chloroform): 1 723 (C=0); 1 612, 1 587, 1 514, 1 442, 1 252, 1 17z
(arom.); 1 466, 1 302 (C§©, MPM); 1 367 (CH, acetate); 1 263, 1 029 (C-O, acetate); 1 1!
1 102, 1 045 (C-O, MOM); 1 081 (C-O); 913 (SHIOM). 'H NMR spectrum: 7.22 m, 2 HV =
17 (H-2 and H-6); 6.85 m, 2 HW = 17 (H-3 and H-5); 4.68 m, 1 HW = 36 (H-3); 4.64 s, 2 H
(OCH,0); 4.44 and 4.17 AB system, 2 B(AB) = 11.4 (OCH, MPM); 3.80 s, 3 H (OC}J; 3.76 m,
1 H, W= 22 (H-1%); 3.46 t, 1 HJ = 8.5 (H-1%); 3.36 s, 3 H (€1;0CH,); 2.38 ddd, 1 HJ =
13.8, 8.8, 7.2 (H-16); 2.02 s, 3 H (CHCOO); 1.02 s, 3 H (¥ H-18); 0.84 s, 3 H (X% H-19). For
C31H4606 (514.7) calculated: 72.34% C, 9.01% H; found: 72.45% C, 8.97% H.

153-Hydroxy-171B-(methoxymethoxy)-&-androstan-B-yl Acetate 7)

MPM derivative6 (700 mg, 1.36 mmol) was dissolved in dichloromethane (20 ml) and w
(6 drops) was added. Then 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (350 mg, 1.54 mmo
added under stirring. After 20 min the reaction mixture was diluted with chloroform, washed
saturated aqueous KHG@hree times) and water, dried, and the solid residue was chromatogre
on a silica gel column (100 g) in a benzene—petroleum ether (1 : 1) mixture with 5% of aceton
yield of hydroxy derivative7r was 470 mg (88%), m.p. 123-12€, [a]p —31° (c 1.1, chloroform).
IR spectrum (chloroform): 3 619, 3 500 (O-H); 1 723 (C=0); 1 367;(@tktate); 1 261, 1 255, 1 02
(C-0, acetate); 1 150, 1 102, 1 046 (C-O, MOM); 1 079 (C-0); 913, (BM). *H NMR spec-
trum: 4.69 m, 1 HW = 36 (H-3x); 4.63 s, 2 H (OCHD); 4.19 m, 1 H, W = 22 (H-1H; 3.43 t,
1 H,J=85 (H-1%); 3.36 s, 3 H (BI30CH,); 2.57 dt, 1 HJ = 14.7, 8.3 (H-16); 2.02 s, 3 H
(CH;COO0); 1.04 s, 3 H (X H-18); 0.87 s, 3 H (X H-19). For G3H3505 (394.6) calculated:
70.02% C, 9.71% H; found: 70.25% C, 9.80% H.
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17B-(Methoxymethoxy)-15-oxo-&-androstan-B-yl Acetate 8)

A solution of hydroxy derivative (400 mg, 1.0 mmol) in acetone (8 ml) was treated with exc
Jones reagent. After 5 min at room temperature, the excess reagent was destroyed with m
saturated aqueous KHG@as added (10 ml), and acetone was removed under reduced pressur
mixture was diluted with saturated aqueous KH@@d extracted with ethyl acetate. The extract w
washed with saturated aqueous KHC@wo times) and with water, dried, and evaporated. T
residue was crystallized from methanol to yield 329 mg (83%) of ketpme.p. 145-146'C, [a]p
+30° (c 1.0, chloroform). IR spectrum (chloroform): 1 735 (C=0, ketone); 1 727 (C=0, acet
1 367 (CH, acetate); 1 261, 1 256, 1 029 (C-O, acetate); 1 151, 1 110, 1 043 (C-O, MOM)
(CH,, MOM). *H NMR spectrum: 4.68 m, 1 HV = 36 (H-31); 4.66 s, 2 H (OCKD); 3.87 t, 1 H,
J=28.1 (H-1%); 3.37 s, 3 H (EI;0CH,); 2.62 m, 2 HW = 28 (H-1& and H-P); 2.10 dd, 1 H,
J=18.9, 8.0 (H-1B); 2.02 s, 3 H, (CECOO); 0.84 s, 6 H (X H-18 and 3x H-19). For G3H3505
(392.5) calculated: 70.38% C, 9.24% H; found: 70.32% C, 9.13% H.

(15E)-3B-Hydroxy-11B-(methoxymethoxy)-&-androstan-15-on@®-[(Methoxycarbonyl)-
methyl]oxime 0)

Ketone8 (250 mg, 0.64 mmol) in pyridine (3 ml) was treated vidfcarboxymethyl)hydroxylamine
hemihydrochloride (177 mg, 1.9 mmol) and the mixture was stirred for 52 h at room temper
After pouring on ice with 10% hydrochloric acid (30 ml), the product was extracted with ethyl
tate. The extract was washed with saturated aqueous NacCl (three times), dried, and the solv
evaporated. The product was deacetylated by stirring with tetrahydrofuran (5 ml), methanol (
and 10% aqueous KOH (3 ml). After 2.5 h, a small piece of solid carbon dioxide was added a
mixture was evaporated to dryness. Saturated agueous NaCl was added and the mixture w.
acidic with 10% HSO,. The product was extracted with ethyl acetate (50 ml in three portions)
extract was dried and evaporated. The residue was dissolved in methanol (1 ml), ether (4 n
added, and the mixture was treated with excess diazomethane in ethereal soctuéanl) at 0°C.

After 5 min, the excess reagent was removed with acetic acid and the reaction mixture was
orated to dryness. The oily residue crystallized after addition of ether, yielding 235 mg (84
oxime 9, m.p.121-122°C, [a]p +9° (c 0.9, chloroform). IR spectrum (chloroform): 3 610, 3 487 (O-F
1757, 1 741 (C=0, CMO); 1 653 (C=N); 1 439 (COQLH 147, 1 106, 1 044 (C—O, MOM); 91«
(CH,, MOM); 844, 836 (N-O).!H NMR spectrum: 4.64 and 4.62 AB system, 2 Hs 6.7

(OCH,COO0); 4.57 s, 2 H (OC}D); 3.74 s, 3 H (COOCY); 3.62 t, 1 H,J = 8.4 (H-1%); 3.60 m,

1 H, W= 36 (H-3); 3.35 s, 3 H (E1;0CH,); 2.80 dd, 1 HJ = 18.6, 8.5 (H-1@); 2.57 dg,J = 12.8,

3.1 (H-PB); 2.50 dd, 1 HJ = 18.6, 8.5 (H-1B); 0.82 s, 3 H (3 H-18); 0.79 s, 3 H (¥ H-19). For

C,4H3gNOg (437.6) calculated: 65.88% C, 8.98% H, 3.20% N; found: 66.01% C, 9.03% H, 3.15

(15B)-17B3-(Methoxymethoxy)-B-androstane-3,15-dione 18{(Methoxycarbonyl)methyl]}oxime 10)

Jones reagentd 10 drops) was added to a solution of hydroxy deriva@i&20 mg, 0.27 mmol) in
acetone (1.5 ml). After stirring for 10 min at room temperature, the excess reagent was decol
with methanol. The mixture was diluted with saturated aqueous KH8@nl) and extracted with
ethyl acetate (% 1 ml). Combined organic phases were washed with saturated aqueous +CDml)
and water, dried and evaporated, giving 116 mg (97%)0pfvhich was used in the next step witt
out purification. The analytical sample was crystallized from methanol, m.p. 146€14d@], +11°
(c 1.0, chloroform). IR spectrum (chloroform): 1 757, 1 739 (C=0, CMO); 1 707 (C=0, ketc
1 659 (C=N); 1 439 (COOCHt 1 151, 1 103, 1 045 (C-O, MOM); 914 (gHVIOM); 849, 840
(N-0). *H NMR spectrum: 4.64 and 4.62 AB system, 2 H; 6.7 (OCHCOO); 4.57 s, 2 H
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(OCH,0); 3.74 s, 3 H (COOCH, 3.62t, 1 HJ = 8.4 (H-1%); 3.35 s, 3 H (E1;0CH,); 2.80 dd, 1 H,
J=18.6, 8.5 (H-16); 2.62 dg, J = 13.1, 3.1 (H3} 2.52 dd, 1 HJ = 18.5, 7.8 (H-1p); 1.03 s, 3 H
(3 x H-19); 0.83 s, 3 H (X H-18). For G4H3/;NOg (435.6) calculated: 66.18% C, 8.56% H, 3.22% |
found: 66.20% C, 8.64% H, 3.17% N.

(15E)-17B-Hydroxy-50-androstane-3,15-dione 1®{[(Methoxycarbonyl)methyl]}oxime X1)

To a solution of MOM derivativa0 (100 mg, 0.23 mmol) in a mixture of benzene (4 ml) and methe
(6 ml) was added 35% HC}d0.2 ml). The mixture was stirred at 5C for 16 h, then poured intc
ice cool saturated aqueous NaHC®d the product was extracted with ethyl acetate (30 ml) in tt
portions. The organic layer was washed with saturated aqueous NaA@®ater, dried and solvent
were evaporated. Column chromatography on silica gel (25 g) in a benzene—acetone (20 : 1)
gave 45 mg (50%) of foamyl, [a]p —6° (c 1.4, chloroform). IR spectrum (chloroform): 3 613, 3 4¢
(O-H); 1 756, 1 738 (C=0, CMO); 1 706 (C=0, ketone); 1 662 (C=N); 1 439 (CQQOCIA99, 1 059
(C-0); 850, 840 (N-O)*H NMR spectrum: 4.57 AB system, 2 H,= 16.7 (OCHCOO); 3.79 dt,
1H,J=5.1,J=8.9 (H-1%); 3.75 s, 3 H (COOCY; 2.82 dd, 1 H,J = 18.6, 8.5 (H-16); 2.62 dq,
J=131, 3.1 (H-B); 246 dd, 1 H) = 18.8, 8.5 (H-1B); 1.04 s, 3 H (X H-19); 0.80 s, 3 H (& H-19).
For C,,H33NO5 (391.5) calculated: 67.49% C, 8.50% H, 3.58% N; found: 67.51% C, 8.62Y%
3.48% N.

(15E)-17B-Hydroxy-5n-androstane-3,15-dione 184(Carboxymethyl)Joxime 12)

Methyl esterll (40 mg, 0.10 mmol) was dissolved inv2methanolic sodium hydroxide (25 ml) an
the mixture was stirred at room temperature for 1 h. The reaction mixture was acidified with ice
10% HSO, (2 ml) and the product was extracted with ethyl acetate (2 ml) in three portions.
extract was washed with water (four times) and the solvent was evaporated. The chromatogr:
the residue on silica gel column (10 ml) in a mixture of chloroform—methanol (20 : 1) with 1
acetic acid gave 25 mg (65%) of compodr®&i m.p. 155-156C (ethyl acetate—ether—hexane)){—8°
(c 2.2, chloroform). IR spectrum (chloroform): 3 612 (O—H); 3 496 (COOH, monomer); 2 665, 2
(COOH, dimer); 1 768, 1 732 (C=0, CMO); 1 707 (C=0, ketone); 1 662 (C=N); 1 097, 1 058 (C
839 (N-0O).'H NMR spectrum: 4.60 AB system, 2 H,= 19.7 (OCHCOO); 3.81t, 1 HJ=8.4
(H-170); 2.82 dd, 1 H,) = 18.8, 8.4 (H-16); 2.58 dqg,J = 12.8, 3.4 (H-P); 1.04 s, 3 H (3 H-19);
0.80 s, 3 H (3¢ H-19). 3C NMR spectrum: 212.1 (C-3), 174.0 (COOH), 165.0 (C-15), 77.6 (C-:
70.0 (-OCH-), 55.6 (C-14), 53.5 (C-9), 46.6 (C-5), 44.5 (C-4), 44.4 (C-13), 38.6 (C-1), 38.1 («
35.9 (C-10), 35.8 (C-12), 34.4 (C-16), 33.2 (C-8), 31.5 (C-7), 28.6 (C-6), 20.5 (C-11), 11.5 (C
11.4 (C-19). For gH3NOs (377.5) calculated: 66.82% C, 8.28% H, 3.71% N; found: 66.76%
8.34% H, 3.68% N.

The authors are indebted to Dr L. Bednarova and Dr P. Fiedler for taking and interpretation
spectra. Our thanks are due to Mrs M. Snopkova for measuremehtsNifIR spectra and to Dr M.
Budesinsky for measurements and interpretatiof®INMR spectra. The elemental analyses were ¢
ried out in the Analytical Laboratory (Dr V. Pechanec, Head).
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