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The assignment of '3C signals of synthetic (25R)-5a-furostanes together with the main 'H characteristics of the
furostane side chain are presented. The main effects on chemical shifts due to conversion of ring F into an open

chain are briefly discussed.
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Furostanes are unusual compounds in both the natural and tResults and discussion
synthetic domains. In the course of our synthetic program W&y nthetic procedures for the preparation of spirostaaega

have prepared a number of these compounds as possibig,

ve been previously described.Furostanollb was pre-

bioactive analogues of several naturally occurring brassinopared by mixed hydride reductibnf tigogenin (a), while
steroidsi*As part of this investigation we have been able too, 3p 6h, 7b and8b were obtained by hydrogenation of the
form some conclusions about the main NMR characteristics ofarent spirostane over Pt@n acetic acid/perchloric adid

this family of compounds. We now offer spectroscopic data orggih reduction techniques produced the same R configuration
eight synthetic furostanes which bear different functionality in 53¢ the new c-22 stereogenic centre. Furostandbesd5b

rings A, B and C (see Fig..1)

la,1b  R=H,R'=BOH,R’=R’=R'=H

22,20 R=R'=gOH.R*=R’=R'=H

3a,3p R=HR'=R’=pOH,R*=R'=H

4a,4b  R=H.R'=BOH,R*==O,R’=R*'=H

5a,5b R=HR'=R’==O.R’=R'=H

6a,6b R=H R'=R’=pOAc,R’=R'=H

7a,7Tp  R=ILR'=PO0Ac, R®=1LR* = BOAc, R = OAc
8a, 8b R =R'=a0Ac. R*= BOAc. R’ =H, R’ = OAc

Fig. 1 Compounds studied.

are products of oxidation &b with NBS$

13C-NMR’ chemical shifts of the carbon atoms of rings A,
B and C are in good agreement with the shielding data avail-
able for equivalent substitution pattefifsAs expected, con-
version of the F ring into a an open chain produces only minor
modifications of the shielding of tHEC nuclei of the steroid
skeleton. Table 1 shows the chemical shifts of furostanes
1b-8b. For comparison, the corresponding chemical shifts of
the parent spirostands—8a are presented.

Conversion of the F ring into an open chain produces the
loss of a number of gauche and 1,3 diaxial shielding interac-
tions and this results in significant deshielding of C-16, C-17,
C-21, C-24, C-25 and C-26hielding at C-22 is associated
with the conversion from cyclic ketal into cyclic ether, while
shielding at C-20 and C-23 could be rationalised on the basis
that free rotation of the C-22/C-23 bond (only possible in
structureb) allows the gauche interaction between C-24 and
H-21, which results in significant shielding of C-20 and minor
shielding of C-23. (see Table.2)

Table 3 shows the maitid chemical shifts associated with
the furostane side chathFor comparison, the corresponding

Fig. 2 Molecular graphics'® for the spirostane and furostane side chains.

* To receive any correspondence. E-mail: iglesias@fqg.uh.cu

T This is a Short Paper, there is therefore no corresponding material in

J Chem. Research (M).



J. CHEM. RESEARCH (S), 2001 35

Table 1 '3C chemical shifts (5 ppm) for compounds 1a to 8b

C 1a 2a 3a 4a ba 6a 7a 8a 1b 2b 3b 4b 5b 6b 7b 8b
1 37.0 404 386 366 378 379 365 392 37.0 406 385 367 381 375 36.4 39.1
2 315 688 312 306 37.2 272 273 69.2 314 688 313 307 374 267 272 69.2
3 712 69.0 714 705 2107 732 734 685 712 69.0 714 706 211.2 728 732 685
4 382 342 350 300 368 308 338 292 381 342 352 301 37.0 313 337 291
5 449 385 476 56.8 57.2 46.0 445 410 449 385 475 57.0 575 456 443 409
6 28.6 275 715 210.6 2085 729 283 719 286 275 715 2104 208.6 725 282 719
7 323 319 396 467 46.4 36.4 311 36.0 322 319 397 467 46.6 359 31.4 36.0
8 35.2 344 301 373 37.2 305 341 297 353 345 302 375 376 30.2 341 298
9 54.4 541 544 539 532 537 526 534 544 542 543 540 535 533 526 53.4

10 358 368 356 409 410 355 356 367 356 369 355 409 414 350 354 367

11 211 206 21.0 213 213 206 267 203 209 205 207 212 213 200 266 20.0

12 411 398 401 395 392 397 816 394 397 395 397 392 399 389 827 39.0

13 40.6 40.4 40.7 409 40.8 405 446 403 41.0 409 411 414 412 405 447 407

14 56.3 56.1 56.2 56,5 56.1 557 547 555 56.8 566 56.2 568 56.8 557 551 558

15 31.8 315 317 315 312 316 316 314 321 320 321 320 320 312 314 318

16 80.7 80.8 810 804 80.2 805 805 803 832 832 833 829 828 825 813 827

17 62.2 620 622 620 619 620 612 619 652 650 652 651 650 646 639 648

18 165 163 16.6 164 162 16.4 116 162 166 163 16.7 16.6 166 16.1 11.6 16.3

19 124 123 156 13.2 124 150 121 152 124 124 157 132 126 146 120 15.2

20 41.5 41.5 41.7 41.6 41.4 41.5 42.1 41.3 37.8 37.8 37.9 37.9 38.0 37.3 38.5 37.5

21 145 143 145 144 143 144 136 142 189 188 189 189 189 185 17.9 187

22 109.0 109.2 109.6 109.3 109.1 109.0 109.2 108.8 90.2 90.2 90.4 90.3 90.3 89.7 89.9 89.7

23 314 312 314 313 314 313 314 311 300 297 298 301 30.1 299 30.2 30.0

24 289 286 288 287 286 287 288 285 303 301 30.1 305 305 303 306 304

25 303 311 300 302 301 302 302 300 356 326 356 357 357 351 326 324

26 66.7 66.7 67.0 668 66.7 66.6 668 665 679 69.1 676 681 68.0 669 69.1 69.0

27 7.1 17.0 171 171 171 17.0 171 169 166 16.6 165 166 165 16.1 16.6 16.4

Table 2 Effects of the F ring opening
C-16 C-17 C-18 C-20 C-21 C-22 C-23 C-24 C-25 C-26 C-27

A +2.3 +2.8 +0.4 -3.7 +4.4 -18.7 -1.5 +1.3 +5.3 +1.4 -0.5

Table 3 'H chemical shifts associated to the furostane side chain

H-16 H-18 H-20 H-21 H-22 H-26 H-27
3a 4.38 m 0.80 s 1.85 q 0.96 d - 3.35dd /3.46 t 0.78 d
3b 430 m 0.80s 1.77 m 0.99d 3.34m 3.45 ABX 0.90 d

chemical shift of a parent spirostane is given. Significant 2 M.A. Iglesias-Arteaga, R. Pérez Gil, V. Leliebre Lara. C.S. Pérez
changes occurs only in the signals of H-16, H-20, H-26 and H- _ Martinez, A. Rosado, and F. Cdliynth. Comm1998,28, 75-81.
27. The change of multiplicity of H-20 and H-26 also charac- 3 M-A- lglesias-Arteaga, C.S. Perez Martinez, and F. Coll
terised the opening of the F ring. Irradiation of the signal of ManchaddSynth, Comm1999,29, 1811-1818.

) . - 4 G.R. Pettit and W.J. Bowydr Org. Chem1,960,25, 84—86.
H-21 produced NOE enhancement on the signal corresponding Rr. K. calow and P.N. Massy-Beresfort, Chem. Soc]958,
to H-22 in a differential-NOE experiment and indicates spatial  2645-2647.
proximity of H-21 and H-22. This, and the unaltefétiand 6 M.A. Iglesias-Arteaga, R. Pérez Gil, V. Leliebre Lara. C. S. Pérez
13C signals of CH18 indicaten orientation for both C-21 and Martinez, A. Rosado, and F. ColSynth. Comm.1998, 28,

. ; P . : } 1381-1386.
H-22 (see Fig. 2) resulting in tikconfiguration at C-22. 7 NMR spectra were recorded on a Bruker 250 ACF spectrometer

. using CDC}, as solvent with TMS!H) or the solvent signal at
Thanks are due to Mrs. Rosa Arteaga for correction of the  77.0°ppm ¥C) as references. The probe temperature was 300 K

manuscript. and concentrations were 30 mg/ml #€ spectra and 10 mg/ml
for 'H spectra.
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