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The reaction of lupanel) with chromium oxide gave lup-2-en-1-on8),( lupan-12-one 3),
lupan-16-one (isolated after hydride reduction as lupand64)), and lup-18-en-21-one) in low
yields. The same oxidation of328-dimethoxylupanel(l) afforded no products of functionalizatior
in non-activated positions; only products of oxidation of tBenthoxy group and of the oxidatior
cleavage of the A ring were obtained, viz. 28-methoxylug&ont3ormate (2), 28-methoxylupan-3-one
(14), and 28-methoxy-2-norlupane-1,3-dioic anhydriti8).( The structure of the compounds obtaine
was confirmed by theitH NMR, *C NMR, and mass spectra. The lupan-12-depfepared is not
identical with clerodone, whose isolation froBierodendron infortunatunBrHat. was described in
1965 and to which the structure of lupan-12-one was then ascribed.
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As continuation of our study of direct functionalization of lupane triterpefdidhis
work is concerned with the functionalization of the non-activated positions in lupgan
and its B,28-dimethoxy and dinitroxy derivative41) and 0), respectively, by reac-
tion with chromium oxide.

As far as its direct functionalization is concerne@l28-lupanediol is knowit°to be
attacked in position 19 by radical agents (peroxo acids, dry ozonation); the nonsel
chromium oxide also attacks other positions such as 11, 12, 13, 16, and 21. With1yp
and lupan-B-ol acetate, which lack the 28-acetoxy group near position 19, the situ
is more complicated even if selective radical agents (peroxo acids) are used: atte
been observédin positions 13, 16, and 19.

The reaction of lupanel) with chromium oxide in boiling acetic acid gave a compl
mixture of products, from which two compounds, viz. lupan-12-@heifd lup-18-en-

* Part CVI in the series Triterpenes; Part CV: seé.ref.
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21-one b), were directly isolated by column chromatography, and another derive
viz. lupan-1@&-ol (4), was obtained on reduction of one of the chromatographic f
tions with lithium aluminium hydride; lup-2-en-1-on8) ((ref.”) was identified in an-
other fraction by!H NMR. The reaction mixture contained 48% of the starti
hydrocarbon; 28% of the starting compound had probably been subject to a ¢
oxidation and did not pass into the organic phase during extraction, and out
remaining 24% converted to products, 2.1% could be isolated as pure compoun
identified.
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The structure of lupan-12-on2) (was confirmed by its infrared spectrum (1 704%ra
six-membered ketone) and by its mass #adNMR spectra compared with those of
series of known 12-oxolupane derivatives. The formation of all the important
maxima in the mass spectrum of the ket@rean be explained based on fragmentati
of lupan-12-ones as described in %eThe following ions are particularly characterist
of the position of the keto groum/z234 (), 221 (l), and 219 IcCHj). These arise
from the cleavage of ring C and involve rings D and E. The ion mith191 (lI1),
involving rings A and B, also emerges from the cleavage of ring C. IAHHEMR
spectrum of the keton2, the signals of all methyl groups (Table 1) can be assig
based on analogies (see, for instance? eafd references therein). The effect of tl
12-keto group&4d(2 — 1) in Table I) manifests itself most markedly in downfield shi
of the §-methyl (H-26) and 1®methyl (H-25) groups and an upfield shift of tf
14a-methyl (H-27) group, in accordance with PefThe signals of all the remainin
protons at ring C were also identified, whereby the presence of the 12-oxo grou
confirmed unambiguously. The complete assignment is as folldwWws5 (H-9); 2.17
(H-110); 2.35 (H-1B) and 2.74 (H-13)J(11a,118) = 11.8,J(9,11n) = 3.8,J(9,11B) = 13.5,
J(11B3,13) = 0.8,J(13,18) = 10.6.

kN

HO ~ + /
Os +

1 (m/z234) 11(m/z221) 11l (m/z 191)

The structure of the unsaturated ket&nsas elucidated based on a similarity of tl
spectral data with those of the analogop28-diacetoxylup-18-en-21-ofieThe infrared
spectra of both compounds exhibit unsaturated ketone band pairs at 1 680 and 115¢
and their'H NMR spectra involve characteristic septets 8t14 (H-19). The fragmen-
tation in the mass spectrum of the ketdnés also analogous to that reporédr
33,28-diacetoxylup-18-en-21-one. For a comparison, the ké&aves prepared by oxida
tion of lup-18-ene & with chromium oxide in analogy with réf.the epoxide7 (ref.)
was also obtained as a next reaction product.

For chromatographically inseparable fractions obtained by oxidation of [Up28-3
diol diacetate, their reduction with lithium aluminium hydride has proved to be a
venient approach’ the oxidation products mostly contain keto groups, and
hydroxy derivatives obtained by their reduction can often be separated. With lu
however, the reduction with lithium aluminium hydride failed to provide separable
duct mixtures in the majority of chromatographic fractions. In one fraction only, Iu
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16a-ol (4) could be isolated following the reduction. The structure of this compc
was elucidated based on spectral measurements: the base peak in its mass s
(m/z191) corresponds to fragmdit, involving rings A and B, and gives evidence th
the hydroxy group (3 612 crin the IR spectrum) is not located at those rings."FhEMR
spectrum displays an isolated three-proton system in the—@HH-O— arrangement
whose coupling constants reveal that the hydroxy group is located at the six-men
ring and is axial. Such a system is only feasible in the lupane skeleton if the com|
is a 1PB- or 16x-hydroxy derivative. As compared to the spectrum of lupdhetife
signal of one methyl group only is significantly shifted downfields&x{CH,, seeAd(4 — 1)
in Table 1); this is consistent with the presence of the-hgdroxy group, which is in
the 1,3-synaxial interaction with the d4nethyl group. The effect of this hydrox
group on the shifts of the &dmethyl group and the remaining methyl groups (Table
agrees with the effects observed for the-bydroxy derivative¥. Consistent with the
structure4 is also the long-range coupling between the protons of theCHE group
and the axial H-1f5 (J(153,26) = 1 Hz). The presence of the axiabd®ydroxy group
in compound4 is also borne out by it$C NMR spectrum, which in comparison wit
that of lupané! (1) exhibits a significant upfield shift of thecarbon atoms C-18 an
C-22 (=7.2 ppm) and a downfield shift of thecarbon atoms C-15 and C-17 (+6.9 al
+4.4 ppm, respectively). The signals of the remaining carbon atoms are only negl
affected.

Two other lupane derivatives have also been reacted with chromium oxide: the
trate 9, synthesized by esterification of the d&ivith acetyl nitrate, and the dimethy
ether11, obtained by hydrogenation of dimethyl ether betdfii&0). In neither case,
however, any product of functionalization of the lupane system in the non-acti
positions could be isolated from the complex reaction mixture. Only the8dicds
isolated following basic hydrolysis from the mixture emerging from the oxidatior

TaBLE |
Chemical shifts § ppm) of methyl protons in compounds2 and4

Compound  H-23 H-24 H-25 H-26 H-27 H-28 H29 H-30°

1° 0.846 0.799 0.846 1.040 0.933 0.755  0%58 0.836
2 0.856 0.817 0.912 1.289 0.817 0.769  0%85 0.926
4d 0.845 0.799 0.836 1.017 1171 0792 0.79¢ 0853

Ad(2-1)  +0.010 +0.018 +0.066 +0.249 -0.116 +0.014  +0.0240.090
Ad(4-1) -0.001 0.000 -0.010 —-0.023 +0.238  +0.087  +0.039-0.017

apoublet.” Recorded at 100 MHz, for the assignment sed.fed.= 6.5 Hz.Y Recorded at 200 MHz.
€J= 7.0 Hz."Doublet,J = 1.0 Hz.9J = 6.8 Hz.
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the dinitrate9d, whereas the oxidation of the dimethoxy derivatiiegave rise to com-
pounds formed by oxidation of the methoxy group in position 3 or by oxidation clea
of ring A, viz. the formatd 2, ketonel4, and anhydridd 3 (see Scheme 1). Reductio
of the ketoneld with sodium borohydride gave 28-methoxylupdied (15), which
also emerged from basic hydrolysis of the formEteThe structure of the anhydrid8
was confirmed by infrared spectroscopy (1 798 and 1 753, gix-membered anhy-
dride). In agreement with this structure, thé NMR spectrum of the anhydride3
displays a significant downfield shift of three methyl groups at ring A, wiz48, and
108 (6 1.17, 1.33, and 1.33.

Manzoor-i-Khood&® attributed the lupan-12-one structure to clerodone (isolé
from Clerodendron infortunaturBHAT.) based on the occurrence of the band at 1 708
in the IR spectrum, absence of olefinic proton signals in‘kth&IMR spectrum (other

CH,OCH,

CH,0

13 14 15

ScHEME 1
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signals have not been reported), mass spectrum patterns (only thizWalue of 426

has been given), and comparison with other 12-oxolupane derivatives described
same papé?. However, the infrared spectrum of clerodone reproduced i ieBub-

stantially different from that of lupan-12-on®),(and the melting temperatures are d
ferent as well (clerodone: 26TC, our lupan-12-one: 184-18€). Based on those
facts, we suggest that the structure given int¥if.incorrect.

EXPERIMENTAL

The melting temperatures were determined on a Kofler stage and are not corrected. Optical |
power measurements of chloroform solutions were performed on an ETL-NPL automatic polar
(Bendix—Ericsson) with a precision &2° (concentration 0.4-0.8). Infrared spectra were measure
chloroform solutions using a Perkin—-Elmer PE684 spectrophotometer (wavenumbers are gived, in
ultraviolet spectra were scanned on a Unicam SP-700 instrument:HTINMR spectra were
measured in deuteriochloroform solutions; the instruments were a Tesla BS 487 A spectrometer (8
CW mode), using hexamethyldisiloxane as the internal standard (the chemical shifts are rele
tetramethylsilane using the value &fHMDS) = 0.063 and are rounded to 2 decimal places), «
Varian HA-100 (100 MHz, CW mode) and Varian XL-200 (200 MHz, FT mode) spectrome
using tetramethylsilane as the internal standard. The chemical $hiftaleé, ppm) and coupling con
stants (Hz) were obtained by first-order analysis. ¥@ NMR spectra in deuteriochloroform wer
run on a Varian XL-200 instrument (50.31 MHz, “attached proton test” technique). The che
shifts were related to the signal of the solvent and converted by using the val@Ddl;) = 77.0.
The mass spectra were measured on a Varian MAT 311 spectrometer; ionizing electron energy
direct inlet temperatures 150 to 180. The data are given in the formati/z (%).

The identity of the samples prepared by various procedures was checked by thin layer chr
graphy, IR, andH NMR spectroscopy. Thin layer chromatography was performed on silica g
plates (Merck) applying detection by spraying with 10% sulfuric acid and heating, and on S
plates (Kavalier, Votice) applying detection with 5% ethanolic phosphomolybdic acid and he:
Kieselgel 60 G (Merck) and Silpearl (Kavalier, Votice) were employed for thin layer prepar
chromatography and column chromatography, respectively. Conventional treatment consisted
following steps: pouring the reaction mixture into water, extraction of the products into ether, e
tion of the ether layer consecutively with water, dilute (1 : 4) hydrochloric acid, water, satu
sodium hydrogen carbonate solution, and water, drying with anhydrous sodium sulfate, and e\
tion of the solvent at a reduced pressure. The analytical samples were dried in a vacuum ove
phorus pentoxide at room temperature.

Oxidation of Lupanel) with Chromium Oxide

To a solution of chromium oxide (2.0 g, 20 mmol) in acetic acid (80 ml) was added [UpdBeO(g,
12.1 mmol), and the whole was refluxed for 15 min. Subsequently, the mixture was evaporats
reduced pressure to a small volume and treated conventionally. Double crystallization of the e\
tion residue (3.6 g) from a chloroform—methanol mixture gave the starting hydroda(Bdng, 42%).
The combined mother liquors were chromatographed on a silica gel column (100 g) using a
mixture of light petroleum and ether. A total of 12 chromatographically uniform fractions were
tained, out of which, however, only fractions 1 (starting hydrocathod.3 g, 6%), 4, and 9 were
individual compounds.
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Fraction 4 was crystallized from methanol to obtain lupan-12-2n&7 mg, 0.5%), m.p. 184-18€,
[a]p —1C. IR spectrum: 1 704 (C=OjH NMR spectrum (200 MHz): 0.769 s, 3 H, 0.785 d, 3H; 7,
0.817 s, 6 H, 0.856 s, 3 H, 0.912 s, 3 H, 0.926 d, 3 H,7 and 1.289 s, 3 H (8 CHjy); 1.65 dd,
1 H (H-9); 2.17 dd, 1 H)(110,11B) = 11.8,(9,110) = 3.8 (H-1h); 2.35 ddd, 1 HJ(11a,11B) = 11.8,
J(9,11B) = 13.5,3(118,13) = 0.8 (H-1B); 2.74 bd, 1 HJ(113,13) = 0.8,J(13,18) = 10.6 (H-13);
1.86 dd, 1 HJ = 13.5 and 5.2; 1.98 ddd, 1 A= 13.5, 6.6, and 2.3. Mass spectrum: 426,(KB),
411 (11), 408 (10), 393 (8), 383 (8), 301 (11), 288 (8), 257 (8), 234 (35), 221 (22), 219 (38
(20), 191 (100), 177 (55). ForzHs,0 (426.7) calculated: 84.44% C, 11.81% H; found: 84.61%
11.82% H.

Fraction 6 gave afH NMR spectrum (200 MHz) displaying signals of the H-2, H-3, and met
group protons in lup-2-en-1-on&)( An authentic sample of the ketoBewas prepared following
ref.”. Melting temperature 192-19% (ref”: 190-191°C). IR spectrum: 1 683 cth(C=0). UV
spectruma ;,,,, 220 nm (loge 3.95, in cyclohexane)m,, 336 nm (loge 1.80, in tetrahydrofuranfH NMR
spectrum (80 MHz): 0.76 s, 3 H; 0.76 d, 3H= 7; 0.83d, 3HJ=7;0.97 s, 3 H; 1.05s, 3 H
1.08s,3H; 1.12s,3H and 1.20 s, 3 Hx(€Hy); 5.63 d, 1 HJ = 10.3 and 6.25 d, 1 H, = 10.3
(H-2 and H-3).

Fraction 7 (120 mg) was dissolved in ether (5 ml), lithium aluminium hydride (50 mg) was a
and the mixture was refluxed for 1 h. Subsequently, ethyl acetate was added dropwise, the wh
poured onto ice with hydrochloric acid, and following conventional treatment, the evapor
residue was chromatographed on a silica gel plate (10 g) using a 6 : 1 mixture of light petrolet
ether. Crystallization of the most abundant (most polar) zone from methanol gave lepah{ZH
(385 mg, 0.7%), m.p. 215-21C, [a]p —35. IR spectrum: 3 612 (OH), 1 027 (C-O-GH NMR
spectrum (200 MHz): 0.792 s, 3 H, 0.799 s, 3 H, 0.797 d, 3+6.8, 0.836 s, 3 H, 0.845 s, 3 H
0.853d, 3 HJ=6.8,1.017 s, 3 H and 1.171 d, 3 1.0 (8x CH,); 1.26 dd, 1 HJ(15x,153) = 14.9,
J(150,16B) = 2.1 (H-1%1); 1.95 ddqg, 1 H (H-18); 3.80 dd, 1 H,J(150,168) = 2.1,J(15B,168) = 4.2
(H-16pB), J(15B,27) = 1.0.13C NMR spectrum: 74.44 (C-16), 56.36 (C-5), 49.21 (C-9), 47.52 (C-:
43.88 (C-19), 43.26 (C-14), 42.10 (C-3), 41.26 (C-8), 40.47 (C-18), 40.29 (C-1), 38.07 (C-13),
(C-10), 34.50 (C-7), 34.21 (C-15), 33.36 (C-23), 33.26 (C-4), 33.26 (C-22), 29.69 (C-20), 26.7
12), 23.00 (C-29), 21.57 (C-24), 21.33 (C-21), 20.88 (C-11), 19.12 (C-28), 18.70 (C-2), 18.59
17.35 (C-27), 16.22 (C-26), 16.07 (C-25), 15.22 (C-30). Mass spectrum; 428%M 413 (13), 410
(20), 395 (6), 385 (6), 367 (10), 290 (3), 275 (3), 272 (3), 257 (4), 247 (8), 229 (8), 204 (34)
(100).

Fraction 9 gave lup-18-en-21-o0nB) (43 mg, 0.9%), m.p. 251-254C (chloroform, methanol),
[a]p —88. IR spectrum: 1 680 (C=0), 1 597 (C=C), 989.NMR spectrum (200 MHz): 0.806 s, 3 H
0.855s,3 H,0901s,3H,0920s, 3H,1.162s, 3 H, 1.172 dJ3H,0; 1.195d, 3 H) = 7.0
and 1.189 s, 3 H (8 CHy); 2.06 d, 1 H and 2.15 d, 1 H(gem) = 18.6 (2 H-22); 2.87 m, 1 H,
3J =16; 3.14 sep, 1 Hl = 7.0 (H-20). Mass spectrum: 424 {ML4), 409 (8), 381 (10), 325 (8), 27"
(13), 243 (13), 219 (61), 205 (24), 191 (25), 167 (35), 149 (100).

Oxidation of Lup-18-ene6) with Chromium Oxide

A solution of lup-18-erfe(100 mg, 0.24 mmol) in acetic acid (30 ml) was mixed with a solution
chromium oxide (50 mg, 0.5 mmol) in water (2 ml), allowed to stand at room temperature for
and treated conventionally. Chromatography of the evaporation residue on a silica gel plate
using a 10 : 1 mixture of light petroleum and ether gave 35 mg (34%) of the more polar ket
identical with the compound obtained from the preceding experiment, and 40 mg (39%) of th
polar 188,193-epoxylupane 7), identical with the compound described in tef.
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Lupan-3,28-diol Dinitrate 9)

Nitric acid 100% (3 ml, 67 mmol) was added dropwise to stirred acetic anhydride (20 ml, 212 r
at 0°C, and lupan-3,28-diol @) (0.30 g, 0.68 mmol) was added portionwise to this mixture witl
30 min at the same temperature. The mixture was stirred for another 3° &n@ poured onto ice.
The separated product was filtered out, dried, and crystallized from a chloroform—methanol m
Yield 310 mg (86%) of the dinitrat® m.p. 182—-184C (decomp.), d]p —4°. IR spectrum: 1 624, 1 276
872, 862 (ONG). *H NMR spectrum (80 MHz): 0.78 d, 3 KH,=7,0.86d, 3 HJ)=7,0.88s, 6 H,
0.97s,3H,1.00s,3Hand 1.06 s, 3 bk (@H,); 4.19 d, 1 H and 4.63 d, 1 B{gem) = 10.5 (% H-28);
4.66 m, 1 H,2J = 16 (H-3x). For GgHsoN,Og (534.7) calculated: 67.38% C, 9.43% H, 5.24% |
found: 67.31% C, 9.40% H, 5.31% N.

3p,28-Dimethoxylupanel(l)

A solution of 3,28-dimethoxy-20(29)-luperg(10) (1 g, 2.13 mmol) in ether (50 ml) was hydroge
nated at room temperature under atmospheric pressure of hydrogen for 3 h until hydrogen |
2.23 mmol) was used up. Platinum(lV) oxide after Adams served as the catalyst. After filterir
catalyst off and distilling ether off, the evaporation residue was crystallized from a chloroform-me
mixture to obtain 930 mg (93%) of the dimethyl ethér m.p. 200-202C, [0]p —11°. IR spectrum:
1 096 (C—O-C)IH NMR spectrum (80 MHz): 0.75 s, 3 H, 0.76 d, 3+ 7; 0.83d, 3 HJ = 7,
0.84s,3H,0.95s, 6 Hand 1.04 s, 3 HX(CHy); 3.33 s, 3 H and 3.35 s, 3 H 20CH); 2.64 m,
1H,%)=16 (H-3r); 3.01 d, 1 H and 3.47 d, 1 H(gem) = 9.4 (2x H-28). For G,H550, (472.8)
calculated: 81.29% C, 11.94% H; found: 81.07% C, 11.81% H.

Oxidation of $,28-Dimethoxylupanel(l) with Chromium Oxide

A solution of the dimethyl ethetl (1.2 g, 2.54 mmol) and chromium oxide (1.0 g, 10 mmol)
acetic acid (40 ml) was heated to boil under a reflux condenser for 30 min, poured into wat
crystalline precipitate was extracted into ether, and the ether layer was treated conventionally
matography of the evaporation residue (0.95 g) on a silica gel column (70 g) using a 20 : 1 n
of light petroleum and ether gave consecutively the starting dimethyl EtH&40 mg, 45%) and the
following compounds:

28-Methoxylupan{8-ol formate(12). Crystallization of the crude product (180 mg) from methatr
gave 60 mg (5%) of the substance, m.p. 227-23(a], —-16°. IR spectrum: 1 712 (OCHO); 1 187
1 101 (C-O-C)IH NMR spectrum (80 MHz): 0.76 d, 3 H,= 7, 0.84d, 3 HJ=7,0.88 s, 9 H,
0.95s,3Hand 1.05s, 3H &CH,); 3.33 s, 3H (OCH); 3.02d, 1 H and 3.46 d, 1 H(gem) =
10.5 (2x H-28); 4.60 m, 1 HXJ = 16 (H-3); 8.09 s, 1 H (OCHO). For £H5,0; (486.7) calcu-
lated: 78.96% C, 11.18% H; found: 79.05% C, 11.23% H.

28-Methoxylupan-3-on€l4), yield 95 mg (8%), m.p. 232-234€ (methanol, at 210C sublima-
tion from needles to prisms)a]p +1°. IR spectrum: 1 700 (C=0); 1 112, 1 099 (C-O-E).NMR
spectrum (80 MHz): 0.76 d, 3 H,=7,0.85d,3HJ)=7,0.95s,3H,0.9s,3H,1.03s,3Ha
1.08 s, 6 H (7 CHy); 243 m, 2 H (2¢x H-2); 3.34 s, 3 H (OC}); 3.02d, 1 Hand 3.46 d, 1 H
J(gem) = 9.6 (2x H-28). For G;H5,0, (456.7) calculated: 81.52% C, 11.48% H; found: 81.64%
11.23% H.

28-Methoxy-2-norlupan-1,3-dioic anhydrid@3), 110 mg (9%), m.p. 267-270% (chloroform—
methanol), §i]p +33°. IR spectrum: 1 797 and 1 753 (anhydride); 1 098 and 1 006 (C—&H-GMR
spectrum (80 MHz): 0.78 d, 3 H,=6.5,0.85d, 3 H)=7,1.01s,3H,112s,3H, 117 s, 3
and 1.33 s, 6 H (¥ CHy); 3.34 s, 3 H (OCH); 3.03d, 1 H and 3.46 d, 1 K(gem) = 10 (2x H-28).
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Mass spectrum: 472 (M 3), 457 (1), 440 (15), 427 (74), 426 (72), 399 (100), 191 (62).
C3gH4g0, (472.7) calculated: 76.22% C, 10.24% H; found: 76.00% C, 10.31% H.

If the reaction time is extended to 2 h and the amount of chromium oxide is increased to 3
evaporation residue (0.3 g) involves, by TLC, largely very polar compounds and mere traces
compoundsl3 and 14,

28-Methoxylupan-B-ol (15)

a) To a solution of the keton®4 (45 mg, 0.1 mmol) in a mixture of methanol (2 ml) and benze
(2 ml) was added sodium tetrahydroborate (80 mg, 2.1 mmol), and the mixture was allowed tc
overnight at room temperature. Subsequently, the mixture was diluted with water and extracte
ether, and the ether layer was treated conventionally. Crystallization of the evaporation residu
a chloroform—methanol mixture gave the alcohbl(32 mg, 71%), m.p. 233-234 (sublimation at
about 200°C), [a]p —29. IR spectrum: 3 611 (OH), 1 099 (C—O—-&) NMR spectrum (80 MHz):
0.76d, 3HJ=6.5,0.77s,3H,0.84d,38=6.5,084s,3H,095s,3H,0.97s, 3H and 1.0
3 H (7% CHy); 3.03d, 1 Hand 3.46 d, 1 H(gem) = 9.5 (2x H-28); 3.18 m, 1 HXJ = 16 (H-3x);
3.33 5, 3 H (OCH). For GyH5,0, (458.7) calculated: 81.16% C, 11.87% H; found: 81.25%
11.69% H.

b) Formatel2 (20 mg, 0.04 mmol) was hydrolyzed by boiling in 1% sodium hydroxide solut
in methanol (1 ml) for 2 h. Conventional treatment followed by crystallization from methanol
15 mg (80%) of the alcohdl5, identical with that prepared by roudg

The authors wish to thank the Grant Agency of the Czech Republic for financial support (Gra
203/93/2468), Dr S. Hilgard for infrared and ultraviolet spectra measurements, and Dr J. Protiv
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REFERENCES

. Sejbal J., Klinot J., Budesinsky M.: Collect. Czech. Chem. Comg@iynl360 (1996).

. Sejbal J., Klinot J., Budesinsky M., Protiva J.: Collect. Czech. Chem. Cona@u2936 (1991).
. Sejbal J., Klinot J., Budesinsky M., Protiva J.: Unpublished results.

. Sejbal J., Klinot J., Vystrcil A.: Collect. Czech. Chem. Comn§i).487 (1987).

. Suokas E., Hase T.: Acta Chem. Scand33,623 (1978).

. Tori M., Matsuda R., Sano M., Kohama Y., Asakawa Y.: Bull. Chem. Soc61p2103 (1988).
. Jeger O., Montavon M., Nowak R., Ruzicka L.: Helv. Chim. /3021869 (1947).

. Protiva J., Pouzar V., Vystrcil A.: Collect. Czech. Chem. Commun2225 (1976).

. Pouzar V., Vystrcil A.: Collect. Czech. Chem. Commdi. 194 (1979).

. Baddeley G. V., Bealing A. J., Jefferies P. R., Retalack R. W.: Aust. J. Qfe®08 (1964).

. Ammann W., Richarz R., Wirthlin T., Wendisch D.: Org. Magn. Re26n260 (1982).

. Pouzar V., Vystrcil A.: Collect. Czech. Chem. Commdih. 3452 (1976).

. Manzoor-i-Khuda M.: Tetrahedrd®, 2377 (1966).

. Manzoor-i-Khuda M., Sarela S.: Tetrahed&in 797 (1965).

O~NO U~ WDN PR

I
AWNPF OO

Collect. Czech. Chem. Commun. (Vol. 61) (1996)



