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Abstract—A complete assignment of signals in the and **C NMR spectra with the help of homonuclear
and heteronuclear correlation NMR spectroscopy wagied out for twoisoanalogs of B,19-bisnortesto-
sterone. The predominamonformations of the substances in solutiomsre derived from thevalues of
coupling constants and nuclear Overhauser effdata.

Considerable attention is paid currently to thel6,16-dimethyl-B,19-bisnor-D-homo-9,10-isotesto-
search for modified steroid hormons with no affinity sterone k). The choice of this compound as a model
to nuclear receptors bugapable of biological effects was based on the fact that its analog wgimilar
mediated by membrane receptors-31. No less structure showed onlyeak uterotropic activity at
interesting is creation of inhibitors for enzymesconserved significant hypocholesterolemia function
responsible for hormones metabolism-T3. The [8]. The introduction into its structure of two methyl
practical application of new compounds in this casegroups in 16 position may further decrease the utero-
also requires théack of hormonal effect. tropic action as it is observed in the series of modified

9,10-Isoanalogs of 19-nortestosterone are knowﬁterOIOI estrogens [10].
to possess some useful biological properties having at The synthesis of target steroidis presented in
the same time strongly depressed hormonal activitscheme 1. Thepreparation of compound we de-
[8, 9]. Therefore synthesis of compounds based oscribed in [11]. Acidic hydrolysis of its reduction
these substances and having the above-mentionguoduct obtained under conditions of Birch reaction
qualities seems quite reasonalbnce the synthesis afforded steroid. A similar scheme was used before
of B,19-bisnor-9,10-isoanalogs of testosterone mayh the synthesis of compounds with analogous struc-
be even easier than that of the corresponding comure, but theconfiguration of the ¢° center was not
pounds with six-membered B ring we carried out atestablished[12, 13].
the first stage of the study the synthesis and investig- .
ation of particular features of the spatial structure of, N the present study we reliably proved the con-

one representative of this group substances, namefjjguration of the forming center € and also es-
ablished the prevailing conformation of sterdidn

The establishing of the spatial structure of 16,
OAc 16-dimethyl-B,19-bisnor-D-homo-9,10-isotestosterone

| requires estimation of the most important for the
conformational analysigparameters, namely, of in-
direct spin-spin coupling constants [14] and the values
of nuclear Overhauser effect (NOE) fstrongly over-
lapped multiplet signals of the majority of the
aliphatic protons in the steroid molecule located in
the upfield region of théH NMR spectrum. A pre-
liminary condition for solving this problem is
complete and unambiguous assignment of signals in
the 'H NMR spectrum, and to this end it jgossible

to apply various combination of homo-and hetero-
nuclear correlation methodg5, 16]. In this study

(1) Li-NH,/THF
(2) HCI-EtOH-H,O
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Fig. 1. Upfield regions of the NMR spectra of 1Fdnydroxy-16,16-dimethyl-3-oxo-D-homo-B,19-bisnor-9,10-isoestr-4-éhe (
CDCl,, 20°C: (a) *H; (b) **C; (c) DQF-COSY; (d) HSQC with decouplinfrom **C; (e) NOESY atr,, 0.5 s; (e): (1) a frag-
ment of strongly overlapped region & NMR spectrum(1.5-2 ppm) and F1 profiles itHSQC spectrum (f) at & 2, C*2 3,

C® 4 and C 5.
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were preferred the methods with the highest resoluthe othertwo, present as a triplet a0.988 ppm
tion for they permit acquiring simultaneously with and a doublet al.11 ppm,belong to one methylene
information on the coupled nuclei also the quantita-group. Since thefirst of the mentioned signals has
tive estimation of the coupling constants directly froma cross-peak in the NOESY spectrum with'’#
the analysis of the cross-peak multiplicityuch the second in the same spectrum Withlgl%,
possibilities are undoubtedly provided fi-'H cor-  and for the third in the DQF-COSY is observed a
relations by DQF-COSY modEl7], and for'H-3C  long-range coupling (ofW-type) with an equatorial
correlations inverse heteronuclear spectroscopproton H ', these signals should belong only to
HSQC [18]; the latter is mordeasible thantHMQC  protons H*, axial H**, and equatorial &F“ re-
both by resolution and sensitivityf19]. Phase- spectively.

sensitive NOESY mode [20] was used to determine

the spatial orientation oprotons, The results obtained in assignments for theily

allow identifications to be made in the neighboring B
The 'H NMR spectrum of compoundl (Fig. 1a) and C rings of steroid. The presence of a cross-peak
contains characteristic s|i_?nals of olefin protoff & in the DQF-COSY spectrum between the signal of
5.86 ppm and oproton H"™ at 3.36 ppm, andilso  H!* and that afl.908 ppm andlso the belonging of
three singlets from protons of methyl grougitached the corresponding proton to a methine group suggest
to C'2 and G® in the region 0.80.93 ppm. The its assignment to ﬁ proton whoseB-orientation is
signals of the rest aliphatic protons dogated in the confirmed by the presence in the NOESY spectrum
strong field(0.9-2.8 ppm) and appear as four groupsof cross-peaks }8; and 1%/8;. Inasmuch as the
of overlapping multiplets.Resonances of protons next nearest to theﬁﬁhtom are the protons of methyl-
H!’@ and H that are present in different parts of theene CH, and methine &H groups their signals at
molecule serve as convenient starting point for assign2.401, 2.597, and 1.711 ppmspectively are easily
ment of the signals in the upfield part of tapectrum. found by cross-peaks with the®Hproton in the DQF-
For instance, the signal of methylene proton’s7l-(i.‘2 COSY spectrum, and their orientation defined by
at ~1.4 ppm is easily found from two superimposedthe presence in the NOESY spectrum of cross-peaks
cross-peaks in the DQF-COSY spectruffig. 1c) 8/9; and &/6; (2.597 ppm). Itshould be noted that
with the signal from proton M2 The upfield of although in the NOESY spectrum a sufficiently
these cross-peaks is a triplet with a diaxial couplingntense cross-pealk;® is observed (marked with an
constant~13 Hz [for the sake of simplicity here and asterisk onFig. 1, €), its occurrence is due to the
hereinafter we take into account in defining theknown specific features of polarization transfer in the
multiplicity only large coupling constants~13 Hz) strongly coupled system&8BX [22], and not to the
i.e., geminal and diaxial], and in the NOES3&pec- close position in space girotons H* and H*, as
trum (Fig. 1e) it has @aross-peak with a methyl group evidenced by characteristic enhanced intensity of the
signal at0.802 ppmthat may be identified as CH;  internal component of the doublet corresponding to
from its upfield chemical shift at 8.6 ppm in the proton H* The assignment of the signals from
13C NMR spectrum (Fig. 1b). Consequently the methylene protons %Hz with the help of cross-peaks
triplet at 1.391 ppnbelongs to the axial protonf,  with H® in the DQF-COSY spectrum is difficult
and the resonance of the equatorial protod’™H because oftheir overlapping in the regiorl.55-
appears as a multiplet d.445 ppm. Thesignal of 1.95 ppmwhere are located signals of five protons
the methyl group at & located in diaxial position including those of ¥, H!* and H¥ (Fig. 1f, 1%q.
with respect to proton HP is present aD.904 ppm This follows from thelack of cross-peaks with
for between them in the DQF-COSY spectrum occurgroton in the other reogions of DQF-COSY spectrum.
a cross-peak corresponding to a small coupling conOnly the signal of H% proton at2.58 ppm can be
stant*J [21]. This assignment is confirmed by exist- distinguished from the corresponding cross-peak.
ence of NOE between thgroton H™ and the Therefore the position of signals from the protons
methyl group at0.904 ppm (Fig. 1e)Consequently attached to &' is easier determined from the F1-
the singlet aD.935 ppmbelongs to the second methyl profile at 1.937 ppm (Fig. 1f,2) obtained from the
group at C®° that is equatoriallyoriented. Itfollows  two-dimensional spectrum HSQEig. 1d, profile 2),
from the DQF-COSY spectrum that the signals offor this methylene group is the only one with proton
three protons in the regiof.95-1.15 belong to the signals in the above mentioned spectrdkrval. It is
same spinsystem, and it iseen in theHSQC spec- seenfrom this profile that the signal at.827 ppm
trum (Fig. 1d)that one among these protons giveswith a triplet-triplet structure belongs to the axial
a triplet signal and is a methinproton, whereas proton H?, and the doublet locatedmore
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Table 1. Chemical shifts § ppm) in'H and **C NMR spectra of 17@&hydroxy-16,16-dimethyl-3-oxo-D-homo-B,19-
bisnor-9,10-isoestr-4-end)(and 1PB-hydroxy-16,16-dimethyl-3-oxo0-B,19-bisnor-9,10-isoestr-4-eltie) ( CDCL, 20°C

Steroid (I) Steroid (III)

Atom C no.

Sy PpPM 'H,, 8, ppm | 'Hg, 8, ppm Sy PpPM 'H,, 8, ppm | 'Hg, 5, ppm
1 27.74 2.18 1.434 28.1 2.15 1.43
2 36.86 2.294 2.472 37.14 2.23 2.44
3 199.65 - - 199.77 - -
4 122.69 5.869 123.13 5.85
5 174.51 - - 175.07 - -
6 35.63 2.401 2.597 35 2.37 2.59
8 37.19 - 1.906 37.68 - 2.15
9 43.57 - 1.711 43.73 - 1.73
10 41.59 2.647 - 41.99 2.58 -
11 19.37 1.629 1.827 20.72 1.65 1.65
12 31.07 1.202 1.766 27.97 1.01 2.03
13 38.98 - - 44.08 - -
14 39.04 1.03 - 45.85 1.06 -
15 38.17 1.11 0.988 23.39 1.58 1.27
16 30.82 - - 29.69 2.00 1.55
C*-0-CH, 26.58 0.904 - - -
C'-B-CH, 32.94 0.935 - - -
17 42.9 1.391 1.445 83.43 3.7 -
17a 75.63 3.365 - - - -
18 8.6 - 0.802 16.26 - 1.4
C®_CH, - - - 9.16 1.01
178-OH - - - - 1.62
17a3-OH - 1.|58 - - -

upfieled at1.629 ppm corresponds to'#f atom. The exists coupling ofW-type (\J 0.95 Hz). Thetwo-
orientation of the first proton at £ was established dimensional spectra DQF-COSY and NOESY in
from the NOE with the methyl group €H,;,  order toenhance the resolution weregistered only
and theo-orientation was assigned to the"Horoton  in the spectral region 0-@.5 ppm (seeEXPERI-
because of two large coupling constant$3 Hz) cor- MENTAL), therefore the cross-peaks of* Hbroton
responding to diaxial coupling with two neighboring resonating ab.86 ppmi,i.e. outside thisange,appear
protons, one ofwhich was HF. Besides in the as reflection, and ofigs. 1c and 1ghey are shown
NOESY spectrum is observed a cross-peak/14, by dotted line and marked with twasterisks. These
that supports this conclusion. Now the triplet signalcross-peaks indicate that*Hbroton has a long-range
at 1.202 isreadily attributed to the axial proton'®  coupling with HP (*J 2.1 Hz), H* (*J 1.8 Hz) and
relying on coupling with H'*, H and protons of H1% (43 1.6 Hz), andalso NOE with twoformer
the methyl group CHj; (see thecorresponding cross- gnes. All these facts confirm that the above assign-
peaks in the spectru@QF-COSY,Fig. 1c) and on  ments concerning these protons wereorrect.
the cross-peaks in NOESY spectrum: J1&@,,  Chemical shifts in the'H and **C NMR spectra of
14, /12, 10,/12, and 11/12,. Finally, the remaining steroid | are listed in Table 1.

four multiplets at2.472, 2294, 2.180, and 1.434 ppm _

correspond to protons 4, H*® H'®* and H*, for The values of coupling gonstanf’sﬂij (Table 2)
they all are coupled with eacbther through the Wwere determined by analysis of the signals multi-
respective cross-peaks in the DQF-COSpectrum, plicity in "H NMR spectra, and for overlapping
and the two latter are also coupled witt®HBesides signals from the F1-profiles of the cross-peaks in the
between H® and H° is observed NOE in the DQF-COSY orin HSQC spectrum registered without
NOESY spectrun{Fig. 1e), ancetween H¥ and H  decoupling from'*C [23]. Thecalculated by Karplus
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Table 2. Experimental and calculated coupling constantsexpression [24] vicinal coupling constanﬁ (calc.)
%J; in steroid ()

i j 0, ° | %, calc., Hz | %) exp., Hz
lo |2 53.5 4.9 4.8
la |28 62.5 3.7 2.7
la |10ax |57.8 4.3 4.5
15 |2 170 12.7 13.9
18 |25 |54 4.9 4.4
14 |10« |174.3 12.9 12.6
6a (84 96.1 2.2 1.8
65 |85 |22 9.7 7.7
8s |op |41.4 6.9 6.6
80 |1ld4a |173.7 12.9 13
94 |[10a |163.6 12.2 12.6
95 |1lla |75.9 2.4 1.5
95 |118 |39 7.3 6.6
1lo | 120 |52.2 51 4.8
11 |12 |63.3 3.6 3.2
115 |12« [167.5 12.5 13.4
118|128 |52 5.2 4.3
140 | 15 |63.3 3.6 3.3
14¢ |15 ([179.2 13 12.8
170 | 17a |61.5 3.8 5.8
175 |17acx (177.8 13 12.8

0

A

for torsion angles6; determined by geometry
optimization for steroid | molecule along PM3
method in comparison with expenment%]J values
show good agreement, and thus the spatial structure
depicted inFig.2 iswell consistent with the conform-
ation of the molecule insolution.

This conclusion is also supported by estimation of
proton-proton distances; by measuring nonsta-
tionary NOE between the protons where the geo-
metrical factor excludes the contributidnom spin
diffusion effects [25]. The experimentalvaluesr
(NOE) were obtained by calibration method [26 in
isolated spin pair approximatio(iSPA) [27] for a
model possessing spherical symmetry= r e (Syef/

I) , Where as standard distanecg; was chosen
the valuel.767 A for geminal protons M and H®.
The cross-relaxation rateg ando,; were determined
from a plot ofI;/1; versust,, constructed relying on
eight NOESY spectra obtained at mixing timeg
0.2,0.3,0.4, 0.5, 0.6, 0.8, 1.0, and 1.2sandl;
are volume integrals of the corresponding cross- and
diagonal peaks for Hand H protons [28]. Thus
obtained values of proton-proton distanags(sph)
(Table 3) were recalculated for an axially-symmetrical
model taking into account the anisotropic diffusion

Sl
o"?'ﬂ g

v 4 w ]7a

%

. © ©

S

Fig. 2. Spatial structure of conformation prevailing in solution for the moleculel #3-hydroxy-16,16-dimethyl-3-o0xo-D-
homo-B,19-bisnor-9,10-isoestr-4-eré. (Arrows indicate NOE the most important for the structure determination.
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Table 3. Experimental and calculated values of interatomic distancessteroidl

i j r; (exp), A ry, A® B, deg (/7)o e, A°
14 la 1.767 1.767 72 1.000 1.767
11 la 2.496 2.248 20 1.083 2.435
120 128 1.768 1.787 55 1.016 1.815
120 11 2.486 2.460 55 1.016 2.499
18 98 2.418 2.248 23 1.078 2.423
120 17ax 2.391 2.190 33 1.058 2.317
140 17ax 2.467 2.274 40 1.043 2.372
84 6 2.378 2.200 40 1.043 2.295
11 100 2.806 2.710 75 0.999 2.707
la 10 2.487 2.400 50 1.024 2.457
120 10¢x 2.325 2.150 30 1.064 2.289
140 10¢x 2.471 2.311 30 1.064 2.458
18 28 2.471 2.470 50 1.024 2.529
140 6 2.507 2.366 62 1.007 2.383
15¢ 6 1.891 1.805 7 1.098 1.981
158 84 2.507 2.285 38 1.048 2.394

2 For a model with sphericaymmetry.® For a model with axiasymmetry.

movement of steroidl in a liquid [29]. To this end all ations of the other ringf34] and to altered reactivity
effective correlation timescEff were calculatedrom  of substituents in the A ring35]. In this connection
the known Woessner expressif80, 31] for allinter- it seemed necessary to find out whether the change in
nuclear vectors; and the corresponding polar anglesthe size ofring D would affect the conformation of
Bj at anisotropy parameter D, ~3.2 obtained by ring A. As a modecompound we selected sterdid.
calculation of the main inertia moments for moleculeThe preparation of the compound was reported in
I:1,3352.0,1, 2884.1 and, 969.2a.u.m.@)% The [36], and its probable structure was described by
polar anglesp; and the corresponding correction analogy with [12] and[13]. We synthesized com-
factors ¢/t e)"/® are given in Table 3. pound Il as shown in Scheme 2. However the
_sample we obtained had mp 3®1°C instead of
6’1155—15600 reported in [36]. Too lowmelting point
and no unambiguous proofs of the structure cast a

of data processing for NOE is demonstrated orfloUPt on preparation in [36] of a good sample of

Figs. 3a and 3bespectively. The comparison of the Steroid I1l-.
results evidences that the commonly obtained over- In this study we carried out for compounid
estimated values for; (NOE) of steroid molecules in a complete assignment of signals in tHel and
the range~2.0-2.6 A are not due to intramolecular 13C NMR spectra (Table 1) and established the spatial
mobility as is assumed if82, 33], but primarily due arrangement of its molecules in solutigRig. 4a).
to anisotropic diffusion movement of these moleculesye applied to this problem the methods of correlation
in solution and thus to unsuitable model for datanMR spectroscopy similar to those describadove
processing. for steroidl. The key NOE used in determination of
Thus the experimental data on coupling constant§ompoundlil structure are marked with arrows on
and proton-proton distances obtained by NMRFIg. 4a.
measurements in solution are in agreement with the Ag seen from Figs. 2 and 4a, theprevailing
spatial structure of the molecu(€ig. 2) calculated by  conformations of compounds and Il in solutions
semiempirical procedureM3. are very similar. In thelace ofcis-junction of B and
It is known that in steroids a conformation trans-C rings in the molecules of 9,10-isoanalogs of steroid
mission is of great importance: as a result modifica-androgens appears a bend that is absent in analogs
tions in the D ring maylead to changes in conform- with the natural junction of theings. As aresult the

Correlation between the experimental and cal
culated values of the proton-proton distances for
spherical (") and axially-symmetricalr(’) models
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Scheme 2.
OAc
H,/Ni—Reney
=
MeO M
¢ v cO
H,/Ni-Reney (1) Li-NH,/THF
(2) HCI-EtOH-H,0
OH
O

I

protons H™ and H™* get near H** and H** to  ations carried out along unrestricted molecular
~2.4 A that brings about strong NOletweenthem. mechanics method MM and semiempirical PM3
It should be mentioned that compoundsand Il procedure suggest that the formation energies of the

might exist in more planar conformations, analogouscompared pairs of the alternative conformations of

H% and H?, H1% are not drawn together, and the Of compounds under investigation were not observed

C ring is in theboat conformation. Tentative estim- conformations similar to that shown &iig. 4b.

FOOB) R
if

30 |

20

1.5 Z 1 1 1 ! 1 [
15 2.0 25 301915 20 25 3.0

rcalc & rcalc &
i’ i

Fig. 3. Correlation of calculatedrij(ca'c) and experimental proton-proton distances in approximations of spherical-sym-

metric rij(NOE) (a) and axially-symmetric/™°® (b) models.Dotted lines mark the relative deviation £5%.
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(a) (b)

Fig. 4. (a) Spatial structure of conformation prevailing in solution of the moleculd#¥-hydroxy-16,16-dimethyl-3-oxo-
B,19-bisnor-9,10-isoestr-4-endl(). Arrows indicate NOE the most important for the structure determination. (b) Theoretical-
ly probable more planar conformation cdmpoundlIl not found insolution.

Finally it may be presumed that the ring A cdm- The registering of*C NMR spectra with proton
poundsl andlll exists in the an alternative conforma- decoupling was performed with the use of pulse
tion where protons M and H® have pseudoaxial, sequencaVALTZ-16 [38], anddecoupling from'3C
and protons P and H® have pseudoequatorial nuclei in the inverse mode HSQC [18] was performed
orientation. However, the results of the presstudy  with pulse sequence GARIB9].
show that with compoundsandlll this possibility is

not actually achieved. In all experiments with two-dimensional spectra
before Fourier transform procedures stipplement-
EXPERIMENTAL ation with zeros and apodization were carriedt.

The application of various weight functions depended
Mass spectra were measured on MKh-13210n the goal of the experiment.

instrument at ionizing chamber temperature 200  The main parameters of NMR spectra registering
210°C. 'H and *C NMR spectra were registered at 5nq processing were as followdd NMR: number of
295K on spectrometer Bruker DPX-300 at ope_ratlngpoints for data samplingrD 32K: spectral width
frequencies300.130 and 75.468 MHz respectively. SW 2.4 kHz: number of scansl\lé 128 relaxation

The measurements were performed on solution _ ; —
containing in 0.6 ml ofCDCl, 5-7 mg of compound aelayDl 3 s; parameters of Lorent@aussiartrans=

1 13 formationLB -2 Hz, GM 0.2; supplementation with
‘;%rectHraNMR spectra and 360 mg for “C NMR o 0 S1'64 K or 128 K. 2*C NMR: TD 32 K: S|

64 ©; SW16.5 kHz; NS 512; D1 5 s; parameter of
Chemical shifts were measured relative ®MS;  exponential weight functionlB 3 Hz.

as internal reference served the signals of the solvent :

- ; COSY-DQF [17]: number of points for data sampl-
CDCl; containing0.1% of CHCI,) that were assign- . :
(CDCI, containing0.1% ) that w 9" ing TD2 2 K; spectral widthSW1= SW21.177 kHz,

ed standard values of chemical shifts fot and'*C : : :
7.26 and 76.90 pprmespectively with accuracy no NS 32 for every of 512t;-increments;D1 1.6 s;
less than+0.01 ppm. Thehomonuclear coupling dimensions of spectral matrix 2048024; apodiza-
constants were measured with accuraﬁyoz Hz tion function: alongtl coordinate LorentzGaussian
from H NMR spectra obtained after additional transformation (LB-1, GM 0.1),alongt, sin(at/t, .+
processing of the spectra with LorepGaussian 7/3); phase-sensitive detection with TPR40].
transformation of peak$37]. HSQC [18]: TD 1 K; SW1 2.858 kHz; SW2

All experiments were carried out in a 5-millimeter 0-733 kHz;NS 128 for every of 20Qt;-increments;
double-channelprobe, magnetic field stabilization D11 s; duration of the composite2-pulce in GARP
was performed on deuterium signal, standatdse sequence 5%s; apodization function along, co-
sequence was used in quadrature detectiode. The ordinate LorentzGaussian transformatioh3 -2 Hz,
duration ofn/2 pulse at power paramet®L -3 dB  GB 0.2), along t; sin(xt/t,,,+ ©/2); dimensions of
was for'H nuclei 7.7us, for ¥ nuclei 7.4ps. spectral matrix 40981024.
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In registering of HSQC spectrum without decoupl-(16), 216 (17), 193 (23), 187 (17), 175 (52), 159
ing from **C nuclei the last refocusing period was (28), 148 (39), 131 (44). Found, %: C 79.75; H
eliminated, and detection started directly after thel0.24. G,H;,0,. Calculated,%: C 79.70; HO0.19.
secondNEPT-transfer of polarization; as a result the :
observed cross-peaks obtained antiphasentation. 17p-Hydroxy-18-methyl-3-0xo-B-nor-9, 10-iso-

TD2 1 K: SW12.858 kHz:SW20.783 kHz:NS 240 estr-4-ene(ILI) was o?tained ?iamilarly to compourd
for every of 96t,-increments. In order tincrease the MP 196-191°C. For "H and “C NMR spectra see

resolution in Fl-profiles before the secomburier aPle 1. Massspectrum,m/z (I, %): 274 (100),
transform along thet, coordinate was applied an 226 (13), 245 (24), 231 (22), 215 (39), 201 (17), 187
additional procedure of direct linear predictipsa]. (17), 173 (18), 160 (26), 146 (50), 131 (26), 119
The other parameters of registration and processing38).- Found, %: C 78.90; 19.58. GgHpqO,. Cal-
correspond to those described for HSQLS]. ulated, %: C78.79; H 9.55.

NOESY [14]: TD2 1 K; SW1= SW2= 1.456 kHz: 17ﬂ-Acetoxy-18-methy|-3-methoxy-I_3-norestra-
NS 64 for every of 25@;-increments. Phase-sensitive 1,3,5(10),8,14-pentaendlV) vas obtained as de-
detection with TPPI [40]; apodization function along SC"ibed in [45], mp 8688°C. “H NMR spectrum &,
t, and t, coordinates sinft/ty,,+ ©/2); dimensions PPM): 0.96 {(3H, C™-CHy), 2.13 s (3H, OCOCH),
of spectral matrix 1024512. At quantitative estima- 383 s (3H, OCH), 5.14 t (1H, HY, J17,16 8-4 H2),
tion of r; to increase the sensitivity of NOESY 9-49 s (1H, H°), 6.82 d (1H, H, 2 8.1 H2),
spectra régistering it was performed with shortened-02 s (1H, H), 7.15 d (1H, H, °J;, 8.1 Hz).
relaxation cycle (fast NOESYJ42]. The repetition Found, %: C 77.61; H.23. G,H,,0;. Calculated,
period (AQ+t,+D1) at spin-lattice relaxation time %: C 77.75; H 7.46.
for protpnsTl' ~0.6-0.9 s was kept consta(i2.531 s) 17p-Acetoxy-18-methyl-3-methoxy-B-nor-9-iso-
in all eight experimentstf, 0.2, 0.3, 0.4, 0.5, 0.6, agtra-1 3 5(10)-triene (V)was prepared by catalytic
0.8, 1.0 and 1.2 s) by theorresponding variation of hydrogenation of compounty/ as described in [11],

the relaxation delayDl = 2.2 s- 1., The contribu- fmp 95-97°C (from hexane-ether). 23C NMR spec-
tion of zero quantum coherence into the intensity o m e ppm): 8.9, 17.3, 21.0, 21.4, 23.6, 26.7

cross-peaks was suppressed by random variation t%?é 7 358 417 42.4 43.1 43.9 552 83.6
Ty [43]. The total registration time obachspectrum 1115 15379 137.0 144.6. 158.6 170.7. Found. %

was ~12 h. C 76.56; H 8.68. G,H,0,. Calculated, %: C76.79;
The purity of all compounds washecked by TLC H 8.59. Weobtained besides7p-acetoxy-18-methyl-

on Silufol plates in solvent systems petroleum ether 3-methoxy-B-nor-8-isoestra-1,3,5(10)-triene  (VI)

ethyl acetate (4:1), (3:1). mp 109.5 110.5C (from hexane-ether).13C NMR
1788-Hydroxy-16, 16-dimethyl-3-0x0-D-homo- spectrum§, ppm):9.2, 18.5, 21.0, 23.5, 27.2, 27.7,

B,19-bisnor-9,10-isoestr-4-endl). To a solution of 322, 33.7, 41.6, 44.1, 45.2, 55.0, 83.6, 110.4,
' ' : 112.0, 124.3, 140.4, 143.7, 158.6, 170.5. Found, %:

steroidll (0.7 g, 1.83mmol) in 80 ml of tetrahydro- ) - .
furan and 100 ml of liquid ammonia was added at|c_|: 7866516’ H 8.68. 61H240; Calculated, %: (76.65;

-60°C 1 g (0.143mol) of finely cutlithium. 5 h later

under the same conditions was slowly added 25 ml of

anhydrous ethanol. After common workuyp4] the REFERENCES
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