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U\'!\'IS IClLC\I: i. ~ 2~111\1ll 1I = ~.2'11. 2.'" ~J¡ I~.<)~I.. 11:-: (.;."

"l~ ~Ii 1:'1.7:;). -I('~ (3.'J~1. - IR (KUrI: .'~~11("IU. :;.,211(NII~). :;:.",
(!\Il:,l. Ih-lO. 1575. 1525 (NO:,). I-IZO.13211.1270. 1250. 12.,11.11911.11.,11.
10')5.1000.850.820.795. 740 cm-l. - IH-Nt-.m (250Mllz. (,DC",
- 0.51 (d; H,,-C(ll). 2J = 10.6 Hz). + 0.7-1 (d: H,,·C(lI». 5.15 (s. br:
NH:). 6.11 (d; H·C(3). 3J(3,4) = 10.5 Hz). 7.20 (dd; H-C(9). 3J(8.9) =
10 Hz). 7.41 (d; H-C(IO). 3J(9.1O) = 8 Hz). 7.50 (dd; H-C(S). 3J(7.8) =
7.5 1-Iz).S.II (d; H-('(7)). S.IS ppm (d; H-('(-I»). - MS (100 eV. 110 "C):
202 (t-.1.68.8 'Yo). 157 (100).156 (M-N02• 62.5).155 (41.1).154 (43':,).
129 (5Y.8). 128 (89.3). 127 (55.4). 115 (37.5). 77 (36.6). - HR-MS:
202.073762 (C"HION:,O:,. ber. 202.074276).
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Guaianolides from Centaurea chilensis and

Centaurea floccosa r-e lJ _ '.:rNV'.

4: ~17.6 mg (~¡;.5 % bezo auf 1). hdlroter. amorpher Feststofr.

UVNlS (CH,CN): i. = 252 nm (E = 4.10).306 (4.10). 340 sh (3.62).
:'17-1sh (3.51).450 0.50). - IR (KBr): 3410 (NH2). 3300 (NH2). 31Y5
(NII.)' :;040. 2%0.2880.1595.1485.1425.1365.1235.1115.1080. 102l1.
~·IO.7'1:'-.7-111cm-l. - II1-Nt,m (250 I\llIz. CDCI d: -0.2:'1 (d; 1-1,,-C( 11).
:.1 - 'l.') Ilz). + ll.l)~(d; 11,,-('(11)).6.35 (d; II-C(4). "J(45) = llU IIz).

7.lI6 (d; H-C(7). ·'J(7.8) = 7.2 Hz). 7.21 (dd; H-C(S). "J(S.Y) = 9.9 Hz).
7.31 (s. br: NH:,). 7.39 (dd; H·C(9). 3J(9.1O) = 8 Hz). 7.40 (d; H-C(5».
¡U4 ppm (d. H-C(IO». - MS (100 eVo 120 "C): 202 (M. 60.5 'Yo). 185
(Y.Y). 157 (62.6). 156 (M-N02. 62.2). 155 (49.1). 154 (56.9). 140 (18,4).
12Y (70.8). 128 (100). 127 (68.3). 115 (41,5). - HR-MS: 202.073762
(C"HlI\N:,O:,. ber. 202.074276).

Hosa E. 1'Oegrl'll'. l\adilll' Bal·khouse. ,\urdio Sanl\lartin

Lahoratory of fJ/l/Il'1naC()¡;lIo.\y. FaclIlt\· o/ CI/{'mislry al/(I

Pharmacy, Unil'ersily o( Chile. Sall/w::,'. Chile

Bnll'C K. CasSl'1s

La{¡uratoire de 1'//(//'JI/(/co,t;l/wie. rae IIlu; de /'I/(/rlJllIcie de

ChaLe/lay-Ma/abry, U/li\'crsilé de Pari.l-SlId. Fra/lce

Rudolf Hartmann and Ebcrhard Breitmaicr~'

/1lSlitW fiir Orgallische Chemie LI/ld Btnchemie del' U/lil'ersiliil
BO/l/1

5: 154.2 mg (48.6 % bez. auf 2). Sehmp. 172-174 °C (Ethanol).
rubinrote Kristalle.

UVNIS (CH"CN): A = 225 nm (E = 4.27). 257 (4.14). 292 (4.18). 443
(3.68). - IR (KBr): 3420 (NH:,). 3290 (NH:,). 3180 (NH:,). 3040. 2950.
1595. 1510 (NO:,). 1450. 1380 (NO:,). 1270. 1230. 1110. llnO. 920. 880.
¡;,;s. 780. 740 cm-l. - IH·NMR (250 MHz. CDC"): - O.l7 (d; H,,-C(II).
41(5.11.) = 1.3 Hz). + 1.69 (d: H,,-C(l1).:'J = 10 Hz). 6.66 (d; H-C(5).
"J(4.5) = 11.1 Hz). 6.96 (d; H-C(7). 3J(7.8) = 7.3 Hz). 7.06 (dd; H-C(9).
3J(9.1O) = 7.3 Hz). 7.30 (dd; H-C(8). 3J(8.9) = 10 Hz). 7.37 (d; H-C(10».
7.46 (d; H-('(4». 7.83 ppm (s. br; NH:,). ~ MS (100 eV. SO°C): 202 (M.
82.3 %). IS5 (73.7). 156 (M-NO:,. 53.6l. 155 (86.9). 154 (96.9). 140
(19.6).129 (76.0).128 (100).127 (75.9).115 (37.3).102 (12.9). 77 (44.8).
- HR-MS: 202.073376 (CIIHIUN:,02. ber. 202.074276).

Al/S dem Cllloroform-Exlrakl da oberirdisclren Teile I'on Cemaurea clri­
lellsis IIIld Celltaurea floccosa II'I/rden ZII-ei hekallll/e Guaiallolit/e i.wlierr,
811-aCCIOXI'l/elrl'dmcoslu.\· laclO/I I 11I11/ cy"aropicri" 2. Die /denli·

fi~ierltllg i1lrer'S/I'llkwren elfogle durclr eill- IlIld ZlI'eidimensionale / H- I/Ild
/3C-NMR-Mellroden. Dabei geJillgl die m//slclllt/ige Zuordllllllg al/er Si­
gnale.

nle e/¡/oroforlll eXlrael o( aaral parrs of Celltal/rea chilrmis a/l{1 Cefl/al/rea
j70ecosa afforded /l"o k"o"," guuiullolidCl. /:ju-l/eelOxydelrydroCOSII/.\ /ac­
talle 1 alld :-y"aropicrin 2. Tlreir .\trI/CWres lI'ere idemified by one­
and /ll'o-dimensiollal/ H alld 13C /I'M R melllOds. FI/I/ signul assignmenl is
aclliel'ed.

Introduction

Results and DisClIssioll

The ehloroform extraet 01' CClltaurea c!li/ellsis afforued small

amounts of eolorless erystals with elemental eomposition

C17H2004• Substrueture lA could he derived from the square
eorrelations 01' a two-dimensional HH-COSY experimento

Ce/llmlrea chilellsis Hook el Am.' amI CelllaL/rea j7occosa are

two eompositae s¡x:cies growing in Chile anu bclonging lo the
tribe CY/1areae. Two known guaíanoliucs 1 and 2 have bcen
isolated from the chloroform extracts of the aereal parts of both

plants and idcntified hy one- and t\Vo-dimensional 'H and 13C

NMR methous. No uetailcu assignlTIent 01' IH anu DC NMR

signals has so far bcen reporteu in the litcralure [1-8]. Thus. fuU
signal assignment 01' the guaianolidcs 1 and 2 is given for refcrenee
in this report. while the absolute stereoehemistry 01' eynaropierin
and related guaianolides has been deseribed carlier [9J.

2.-1-1 1..'111 2.30
fI - 11 -2.lJlI-2.li2--I.O/-3.14-4.lJ7- 11

2.53 /.84 1 ¡ .. ¡ 2.70· .· .· .· .· .
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Litcratur

2-1\' -Acclyla/llillo-5-lIilro-bicyc/o/ -+, -+.1/lIl1deca-I.3.5. 7, CJ-pel/laclI

(rac-6) :

Eine Misehung aus 200 mg (0.99 mmo\) 3. 0.2 mI (2.72 mmol)
Aeetanhydrid.O.Ol mi konz. H2S04 unu 10 mi wasserfreiem Ben­
lOl \Viru 1 h unter Rüekflu13 erhitzt. uas Lüsungsmittel einrotiert
und del' Rüekstand über eine Kieselgclsaule (CHCI3) chromato­

graphiert. Verunreinigungen werden im Vorlauf abgetrennt. Das
gelbeEluat von 6 wird auf ea. 1 mI Lbsung eingeengt und bei O °C
mit CCI4 bis zur beginncndcn Kristallisation versctzt. Man erlüilt
6 als gclbc Kristalle; 205.3 mg U;5 %). Sehmp. 163-164°C
(CHCI3/CCl4).

UVNIS (CH"CN): /, = 236 nm.205 = 4.70). 255 sh (4.56). 302 (4.53).
3Y3 (4.36). 440 sh (-1.28). - IR (KBr): 3240 (N-H). 3040. 16S0 (C=O).
1585.1545. 1490 (N02). 1450. 1415. 1320 (NO:,). 1270 (C-N). 1195. 1140.
1080.835.750 cm-l. -'H-NMR (250 MHz. CDCI3): - 0.43 (d; H-C(l1),
:J = 10.5 Hz). - 0.10 (d; H,,-C(11». + 2.28 (s; CO-CH3). 7.20 (d: H­
C(3). 3J(3.4) = 10.7 Hz). 7.34 (dd; H-C(9). 3J(9.1O) = 8.7 Hz). 7.55 (dd:
I1-C(8». 7.6() (d: H-C(IO). 7.87 (zs. hreil; II-N). S.31 (d; 11-('(7)).
8.32 ppl1l (d: H-C(4)). - MS (100 eV. 1<)0°C): 244 (M. 7.4 %).227 (3.8).
202 (4.0).157 (15.44). t56 (20.2).154 (11.8).143 (10.1).128 (22.1).115
(9.6). 102 (6,7). 77 (9.3). 43 (100). - HR-MS: 244.0861 (C13H,:,N:,03. ber.
244.0848).

1. E. \·o¡id. J. SOlllhrork. Tetrahedron Lett. 1974. 1627.
, E. \'ogcl. \l'. A. B¡¡/I, Angcw. Chcm. 78 (1966) 755; Angcw. Chcm. Inlcrna!.

Edil. 5 (llJ()h) 7)).
3. E. Vogd. K. A. 1\1i1l[iclIsmilli, W. l'iiltmol/ll, J, Mic/¡[, J. Am. Chcm. Soco 105

(l9íi3) 3375.
4. R. Nádlcill. W. Wirtli. Hclv. Chim. Acta 69 (l9X6) t263.

Coup/il/gs (collneclions): = g~nrinal eJ)
\'icinai ('J)
iOllg~r-rullgc (4J)

• Korrcspondcnzaulor: ProL Dr. E. 8rc;¡moirr. Inslitut für Organische Chcmic
und Biochcmie del' Universitiit Bonn. Gerhard-Domagk-Str. 1, D-5300 Bonn 1.
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Experimental

Mclting points were dctermined on a Leitz hot stage apparatus.
IR spectra were recorded utilizing a Leitz III G infrared spec­
trometer. NMR spectra were recorded at 400 MHz (IH) and

100.5 MHz (13C) on a Bruker WM 400 spectrometer, using com­
mercially available programs for multipulse experiments (DEPT)
and shift correlations (COSY, XHCORR).

Leaves and flowers of Centourea chilensis and Centaurea floc­
cosa, 4 kg of each, were collected in Novemher, 1984 at Las Tacas
and Tololo hills about 400 km norlh of Santiago, Chile. Voucher

specimens are deposited in the Faculty of Chemistry and Phar­
maceutical Sciences Herbarium, University of Chile, Santiago,
Chile.

5.64). and 166.ó ppm (trans: 5.97). Carbon-proton shift correla­
tion I'ia one-bond carbon-proton coupling completes the une­
quivocal assignment as given in structure 2. Finally, the relative

configurations 01' all ring protons are derived from the multi­
rlicilies and coupling constants of the IH NMR spectrum, protons
.I'YIl and al/ti 10 cach other heing indicated by vicinal coupling
constants of 3.5 to 5.5 Hz and 9 to 11.5 Hz, respectively, as sho,,"n
in formula 2B. drawn from a Dreiding model

o~

1.73 2.40

4.5()- ~ -3.0()-2.89-4.34-3.28-5.15- 11

¡ 2.08 ¡ ~ : 2-73. .. .. .. .. . .2A

244H,
AB "

z.9H

An oily but pure compound of elemental composition CI9HnOó
was obtained from the chloroform extract of CentQurea floccosa.
Proton connectivities according to substructure 2A were derived
from the square correlations of the HH-COSY experiment.

17

9H
9

lB

Suhstructure lA is c1carly prescnt in thc guaianolidc structurc
1. Carhlln-proton conncclivilics can then be obtained from a two­
dimensional carhon-proton shift correlation "ia one-bond carbon­
proton coupling in arder to complele the shift assignment as given
in structure l. Only the nssignments al' the carboxy carbon signals
(169.2 and 170. I ppm) remain lenlali"e as the sample concenlra­
tion did nol pennil to perform a t\Vo-dimensional carbon-proton
shift correlation via longer-range carbon-proton coupling. The
rclative configllrations al' all ring protons can he derived from lhe
multiplicilies ami collpling conslalllS of "icil/a! prolons in lhe IH
NMR speclrum. ProlOns .1'.\'11 10 each olher display "icilla! coup­
lings 01' aboul 5 Hz while coupling constants between 9 and
10.5 Hz are characterislic 01' ami protons. This can be verified in
lhe Dreiding Illodel slruClUre lB 01' lhe gllaianolide 1. displaying
repelilive cOllpling constllnls for cOllpling prolons. An exeeptio­
nal I'icinal coupling 01' 13 Hz indicates an almost ecliptic arrange­
ment 01' the I'icinal protons appearing at 1.80 and 2.53 ppm.

SlIbstructure 2A is part nI' cynaropicrin 2 which can be
cnmpleted by traeing out all Cjuaternary carbon to proton connec­
tions in a two-dimensional carbon-proton shift correlation via
two- and three-bond carbon-proton coupling. The relative config­
uralions 01' thc terminal vinyl prolons are obvious from stronger
corrclation signals obscrved for those in tml/S position to the
carbons at 74.1 ppm (trans: 5.44), 52.0 ppm (trans: 5.33),
46.2 ppm (trans: 4.91), 37.7 ppm (trans: 5.15),171.2 ppm (trans:

COllplings (connecliolls): see slIbslruclIIre lA

5.33
U

5.44

4.1)1 5.33
U 115.15 5.44

5.M
U

6.//

4.1)/
11

5.15ppm
Centallrea chilclIsis was air-dried, ground to a coarse powder,

defatted with light petrol, and extracted with chloroform in a
Soxhlet extractor. After evaporation of chloroform, a dark syrupy
residue (98 g) was obtained, part of which (30 g) was chromatog­
raphcd over silicagcl in light pctrol and cluted with increasingly
polnr light petrol - clhyl acetate mixturcs. From the fraction

cluted with this mixture (40:50 %) 10 mg 01' Sa-acetoxydehyd­
rocostus lactone 1 were isolated.

M. p. 121-122 °C. la)" = H7.2 o (CIICI.'. e = 0.2). CI7H~tlO~(2HH).­
IR (cm-I, KBr): 3058 (v_CH,); 1754 (ve_o, a,l}-unsaturated y-Iactone);
1724 (vc_o, ester); 1650-1639 (ve_e); 1372, 1242 (ve-o. acetate). - IH
and BC NMR: formula I.
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In 94%iger Aushcu1e wurde aus 1 und 3a das flüssige Phosphan
4a crhallen (Schcma). wclehcs durch I1ydrolysc ohne Saucrstoff­
aussehluB nach Umlagerung van Ph:P(0)C(CFJ)20H [9] das
Phosphinat Ph2P(0)OCH(CFJ)2 6 [9. lO] ergibt:

7

6
H = ('1,
- FSiMl',

5a-(

o OSiMe,
11 I

Ph:P-~--1\
el',

4a-(

(lSiM,·,

I'h:-(,"--I\
Ch

2

+ Ch('(O)R

3a-(

Ph:POSiM,',

.: H = Ch. b: H = CI 1"

e: R = E-CII=C(OSiMe,)CF,

Schema

C(,Il({/lIrCII f!OCCOI'(l "'as air-dried. ground lo a coarSL' p(l\\(\cr.
ddatled wilh Iighl pClrol. and CXlraCled ",ilh ~lll1n)lonll in ;1

Soxhlcl eXlraelor. Afler cvaporating the salven!. a (br).,. syrupy
residue (YO g) was obtained, part of whieh (45 g) was~xlracled
with 85 % aqueous ethanol at room temperature. The aqueous
solution obtained upon removaI of ethanol was extraeted with
ehloroform. Evaporation of the solvent affordcd a rcsidue (20 g)
which was sepnratcd hy eolumn ehromatography. Elulion with
light petrol - chloroform with increasing amounts of chloroform
and then with chloroform - ethyI aeetate with inereasing amounts
of ethyl aeetate was performed. The residue ohtained from frac­
tions cluated from light petrol- ehloroform (RO%) to chloroform
-ethyl acetale (50 %) was rcehromatographed over sílieagcl elut­
ing succesively with light petrol- chloroform (60 %). chll1roform.
chloroform - methanol mixtures with increasing amounts of
methanol. amI methanol. 120 fraetions were collectcd. From

chloroform - methanol (1.5 %) fraclions. cynaropicrin 2
(:. g) was isolalcd as a eolorless visel1us oíl. lhe purily of which
was confirmed by TLC (silieagel G. chloroform - methanol.
90:10).

.,

Erhitzt man 5a für drci Tage auf 50 ec, entstand Diphcnyl-[2.2­
difluor-I-(lrifluormclhyl)ethenyl]-phosphinal, 7 wooci Fluortrime­
thylsilan abgcspallcn wurde. Eine ahnliehe Umwandlung findet
aueh bei (MeJSiOhP(0)C(CF3hOSiMe3 [3] und (EtOhP(O)­
C(CF3hOSiMe3 [1] statt.

offenbar Nehenprodukt in del' erwahnten früheren Umsetzung
[7]. Aus dcm Phosphinit 2 konnte das Phosphanoxid 5a (Sehema),
ein Feststoff, gewonnen werden. der in Verbindung 6 bzw.
Diphcnylphosphanoxid [11] und Hexafluoraeeton-Hydrat [12]
hydrolysiert. Dic I3ildung \'on 5a Hiilt sich als l,4-Trimcthylsilyl­
gruppenwanderung \'crstchen [1].

Trifllloracclon lInd I bzw. 2 rcagicrtcn zu dcm I'hosphan 4h
bzw. dcm Phosphalloxid 5b. Das Additionsprodukt von 2 an 3c
zerfiel langsam bei erhbhter Temperatur. So erhielt man nach
fünf Minuten bei 50°C 15 % Edukt 2. Verbindung 4e jedoch, aus
1 und 3e zuganglieh, war thcrmisch wescntlich bestandiger.

Die 70-eV-MassclIspcklrcll weiscn für die Phosphane 4a~ die
eharakteristisehen Fragmente M+ + 1 (4b), M+ (4a), M+ - Ph
(4b). M+ - 2Ph - CFJ (4b: 100 %), M+ - Ph2P (4e), Ph2PO+
(4u~). Ph2P+ (4a: 100 %, 4e). Ph+ (4u~), Mc~Si+ (4a, b, e:
100 %) auf. Die Phosphanoxide Su und b fragmcnticren zu M+
(Sb). M+ - CHJ (5a, b). M+ - SiMeJ (5a), M+ -FSiMe3 (5a), M+­
CH3C(0)CF3 (5b: 100 %), Ph2PO+ (5a: 100 %). Ph+ (5a, b) und
Me.1S¡+ (5a. h). l-Hiufige Bruchstücke von 7 sind M+, Ph2PO+
(JOO 'X,) und Ph ' .

Die tH_, I'IF_, 311'_, l3c_ und 2YSi-NMR-Parameter (Tabelle 1)
bestatigen eindeutig die Konstitution der Verbindungen. Die
Zuordnung .del' Trimethylsilylprotoncn-Rcsonanzcn von 4e und
Se:wurdc nach Lil.15J gCll'llffcn. Typiseh für die I'hosphanc 411- e
sind dic groilcn Absolutwcrtc für JJpF(l9.7-21.7 Hz [13] gegen­
über 1.9-3.1 Hz für 5a~).

Bei 4e und Se entsprcchcn die I'IF-Signale zu nicdrigcrcm Feld
CFJ an C-I el,,!, = 21.7 bzw. 3.1 Hz). Die Werte für dic direktcn
P-C-Kopplungcn sind ahlüingig vun del' Koordinationszahl an
Phosphor [14. 15]. Für I,JoJP-Verbindungcn werden lJpC = 50.2
(4a). 30.9 (4h) und 35.R (4e). für 1,~o~P-Spezies 76.2 (5a) und
X9.3 Ilz (Sh) gdulHkn. Das ehirale Zcnlrum an C-I hewirkt cinc
Vcrdoppclung dcr I.'C-Signalc dcr I'hcnylrestc bei 4b, e uno 5b.
Auffallig sind die weitreiehenden I'IF_IJC_bz\\'. 3Ip_l3C-Kopplun_
gen z. B. bei 4b: 4JFC = 0.8, 5hc = 1.0 und z. B. 4e: 5JFC = 1.6,
"h(' = 0.7. 6J,,(' = 0.7 Hz.

11,0

- '" (Mc,Sij,O
5a

Reaktionen von Diphenyltrimethylsilylphosphan
und -phosphinit mit fluorierten Ketonen

"on Rudolph Franekc, Joaehim Heinc und
Gcrd- Volkcr Rüsehcntlmlcr*

I11Slilutfür Allorganische und Physikalische Chemie der
Ullil'ersitiil Bremell
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TClrahcdron Lcn. 1971,4775.
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5. S. Oksuz and E. PWIIIl. Phylochemistry 22 (1983) 2615,
6. R. E, N"grcle, N. Backf¡ou,\e. S. Á"Clld{//1O ;111<1 /1, Sa/l Martill. Planles médieina­

ks Cl phylOthérapic 1984, Tome XVIII. N" 4. 22h,
7. l. GOllza/es Collado. F. A. Macias, G, /11, Massullel and F. Rodrigllez Lllis,

Phvtochcmislry 24 (1984) 2107.
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Refcrcnecs

In]n = 90.5 o (CHCl.,. c = 1.1). Ci')H~~Oh (346. M5). - IR (cm-l.
KBr): 3400 (VO-H); 3086 (v_('Ji,); 2940 (vC_II); 1760(v('_o, u,(1-unsatu­
rated lactone); 1720(VCeO' u.~-ünsaturated ester); 1631(vc=c). - IH and
DC NMR: formula 2.

• Dipl.-Chem. R. Fratlcke, Dipl.-Chem. J. He/lle. ProL Dr. G.- V. Rosc¡'clI/¡'a/er,
lnstitllt für Anorganischc lInd Physikalische Chcmie. Fachbereich 2 der
Ullivcrsil,iil, Lcohcllcr Stralle. D-2800 Bremcn :1.'.

Silylil.:rlc Phosphitc (RO)2POSiMcJ (R = Mc, El, Ph, SiMc,1)
addieren sieh an 1.l,l.3.3,3-Hexafluorpropanon-2 (Hexafluor­
aceton) 3a, 1,l,l-Trifluorpropanon-2 (Trifluoraceton) 3b und
E-l.l.l,5,5.5-Hcxafluor-4-(trimethylsiloxy)-3-pentenon-2 3c un­
t~'r Bildun!! dcr Phosphonatc (RObP{O)C(CFJhOSiMcJ [1-3),
(RO)2P(0)C(CFJ)(CH.o)OSiMeJ [1. 4] und E-(ROhP(O)C­
(CF3)(OSiMe3)CH=C(OSiMc3)CF3 [5]. Produkte del' Umsetzung
aus Diphenyltrimethylsilylphosphan [6] 1 und Hexafluoraecton
wurdl.:1laIs Ph2PC(CFJhOSiMeJ 4a sowie Ph2P(0)C(CFJhSiMe3
hzw. Ph2POC(CFJhSiMeJ bcsehriebcn, die dureh lH_ und I'IF_
NMR-Spcktren charakterisiert wurden [7], Wir habcn diese
Reaktion wiederholt sowie 1 und Diphenyltrimethylsilylphosphi­
nit 2 [8) zusatzlieh mit den oben genannten fluorierten Kctoncn
3a-c umgcsctzl.
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