AR

oS v (SR bl auat 1.

. dunbcelioter. amorpher Fest-
stolt.

UNV/VIS (CHRONY 700 = 230 nm (¢ = .20, 234 Gh (3,97, 28 (3.0,
413 sh (3.73)0 408 (3.95). - IR (KBry: 3430 (NH). 3320 (NH=), 3230
(NH2). 1640, 1575, 1525 (NO,). 1420, 1320, 1270, 1250, 1230, 1190, 1130,
1093, 1000, 850,820, 795, 740 cm™'. = 'H-NMR (250 MHz. CDCly:
-~ 0.51 (d: He-C(11). 2J = 10.6 Hz), + 0.74 (d: H,-C(11)). 5.15 (s. br:
NH.). 6.11 (d; H-C(3). *J(3.4) = 10.5 Hz). 7.20 (dd; H-C(9), *J(8.9) =
10 Hz). 7.41 (d: H-C(10). *)(9.10) = 8 Hz). 7.50 (dd: H-C(8). *J(7.8) =
7.5 Hz), 8.1 (d: H-C(7)). 8.18 ppm (d: H-C(4)). = MS (100 ¢V, 110 °C):
202 (M. 68.8 %). 157 (100). 156 (M=NO,, 62.5), 155 (41.1), 154 (43.8).
120 (59.8), 128 (89.3). 127 (55.4), 115 (37.5). 77 (36,6). — HR-MS:
202.073762 (C;;H;oN2 0. ber. 202.074276).

4: 217.6 mg (28,5 % bez. auf 1), hellroter, amorpher Feststoff.

UV/VIS (CHACN): 7 = 252 nm (¢ = 4.10), 306 (4.10). 340 sh (3.62).
374 sh (3.51). 450 (3.50). - IR (KBr): 3410 (NH.). 3300 (NH,), 3193
(NH-). 3040, 2960, 2880. 1595, 1485. 1425, 1365. 1235, 1115. 1080, 1020.
840, 795, 740 cm ™' = MTI-NMR (250 Mz, CDCly): —0.23 (d: H,-C(11).
b= 9.9 N2y, + 098 (ds Hy-CHD)L 6,35 (di H-CE), eLS) = 1003 Ha).
7.06 (d: H-C(7). *J(7.8) = 7.2 Hz). 7.21 (dd: H-C(8). *J(8.9) = 9.9 Hz).
7.31 (s. br: NH,). 7.39 (dd: H-C(9), 31(9.10) = 8 Hz), 7.40 (d; H-C(5)).
8.14 ppm (d. H-C(10)). — MS (100 eV. 120 °C): 202 (M, 60.5 %), 185
(9.9). 157 (62.6), 156 (M—NO;. 62,2). 155 (49.1). 154 (56.9), 140 (18.4),
129 (70.8). 128 (100), 127 (68.3), 115 (41,5). — HR-MS: 202.073762
(C,1H,0N-Os. ber. 202.074276).

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

UV/VIS (CHiCN): A = 225 nm (e = 4.27). 257 (4.14), 292 (4,18). 443
(3.68). — IR (KBr): 3420 (NH,). 3290 (NHa). 3180 (NH,). 3040, 2950,
1595, 1510 (NOa.). 1450, 1380 (NO.). 1270, 1230, 1110, 1030, 920, 880,
8335. 780, 740 em ™', = "H-NMR (250 MHz. CDCly): — 0.17 (d: H,-C(11),
4J(5.11,) = 1.3 Hz), + 1.69 (d: H,-C(11). *J = 10 Hz). 6.66 (d: H-C(5),
3J(4.5) = 11.1 Hz). 6.96 (d: H-C(7). *}(7.8) = 7.3 Hz). 7.06 (dd: H-C(9).
3J(9.10) = 7.3 Hz). 7.30 (dd: H-C(8). *J(8.9) = 10 Hz). 7.37 (d: H-C(10)).
7.46 (d: H-C(4)). 7.83 ppm (s. br: NH>). = MS (100 ¢V, 80 °C): 202 (M,
82.3 %). 185 (73,7). 156 (M~NOa,, 53.6). 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 (C;;H,oN2O;. ber. 202,074276).

2-N-Acetylamino-5-nitro-bicyclof4,4,1 Jundeca-1,3,5,7,9-pentaen
(rac-6):

Eine Mischung aus 200 mg (0.99 mmol) 3, 0.2 ml (2,72 mmol)
Acctanhydrid. 0.01 ml konz. H,SO, und 10 ml wasserfreicm Ben-
zol wird | h unter RiickfluB erhitzt. das Losungsmittel einrotiert
und der Riickstand iiber eine Kieselgcelsiule (CHCI3) chromato-
graphiert. Verunreinigungen werden im Vorlauf abgetrennt. Das
gelbe Eluat von 6 wird auf ca. 1. m] Losung eingeengt und bei 0 °C
mit CCly bis zur beginnenden Kristallisation versetzt. Man crhiilt
6 als gelbe Kristalle; 205.3 mg (85 %), Schmp. 163-164 °C
(CHCI/CCly).

UV/VIS (CH:CN): & = 236 nm.205 = 4,70), 255 sh (4.56). 302 (4,53).
393 (4:36). 440 sh (4.28). - IR (KBr): 3240 (N=H). 3040, 1680 (C=0).
1585, 1545. 1490 (NO,), 1450, 1415, 1320 (NO,). 1270 (C—N), 1195, 1140,
1080, 835, 750 em~!. - '"H-NMR (250 MHz. CDCl3): — 0.43 (d: H-C(11),
J = 10.5 Hz). — 0.10 (d; H,-C(11)). + 2.28 (s: CO-CH,). 7.20 (d: H-
C(3). 3J(3.4) = 10.7 Hz). 7.34 (dd: H-C(9). *}(9.10) = 8.7 Hz), 7.55 (dd:
H-C(8)). 7.60 (d: H-C(10). 7.87 (zs. breit: H=N), 8.31 (d: H-C(7).
8.32 ppm (d: H-C(4)). = MS (100 eV, 190 °C): 244 (M. 7.4 %), 227 (3.8).
202 (4.0). 157 (15.44). 156 (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 (C,3H,2N,03, ber.
244.0848). '
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Guaianolides from Centaurea chilensis and
Centaurea floccosa 2E UL ToT

Rosa E. Negrete, Nadine Backhouse, Aurelio San Martin

Laboratory of Pliurmacognosy. Faculty of Chemistry and
Pharmacy, University of Chile, Sanuazo, Chie

Bruce K. Cassels

Laboratoire de Pharmacognaosic, Faculté de Pharmacie de
Chatenay-Malabry, Université de Puris-Sud, France

Rudolf Hartmann and Eberhard Breitmaier*
Institut fiir Organische Chemie und Biochemic der Universitéit
Bonn

Aus dem Chloroform-Extrakt der oberirdischen Teile von Centaurea chi-
lensis und Centaurea floccosa wurden zwei bekannte Guaianolide isoliert,
8a-acetoxvdehvdrocostus lacton 1 und cvnaropicrin 2. Die Identi-
fizierung ihrer Strukturen erfogie durch ein- und zweidimensionale 'H- und
BC.NMR-Methoden. Dabei gelingt die vollsiindige Zuordnung aller Si-
gnale.

The chioraform extract of acreal parts of Cemtaurea chilensis and Centaurea
floccosa afforded nwo known guaianolides. 8u-acetoxydehydrocostus lac-
tone Y and cvnaropicrin 2. Their structures were identified by one-
and nwo-dimensional 'H and '*C NMR methods. Full signal assignment is
achieved.

Introduction

Cemtaurea chilensis Hook et Arny and Centaurea floccosa are
two compositac species growing in Chile and belonging to the
tribe Cynareae. Two known guaianolides 1 and 2 have bcen
isolated from the chloroform extracts of the aereal parts of both
plants and identified by one- and two-dimensional 'H and ¢
NMR methods. No detailed assignment of 'H and '*C NMR
signals has so far been reported in the literature [1-8]. Thus, full
signal assignment of the guaianolides } and 2 is given for reference
in this report, while the absolute stereochemistry of cynaropicrin
and related guaianolides has been described earlier [9].

Results and Discussion

The chloroform cxtract of Cenmtaurea chilensis afforded small
amounts of colorless crystals with eclemental composition
C;7H5yO4. Substructure 1A could be derived from the square
correlations of a two-dimensional HH-COSY experiment.

244 1.80 2.30
[ — | —2.98—2.82—4.01—3.14—4.97— ||
2.53  1.84 : : ’ : 2.70
1A : : . : :
5.0 494 5.'{:9 5.60 4.94
it I Il
5.28 5.05  5.28 0.24 5.05 ppm
Couplings (connections): == geminal (°])

— vicinal (*J)
- longer-range (1)

* Korrespondenzautor: Prof. Dr. E. Breitmaicer. Institut fir Organische Chemic
und Biochemic der Universitit Bonn., Gerhard-Domagk-Str. 1. D-5300 Bonn 1.
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Substructure 1A is clearly present in the guaianolide structure
1. Carbon-proton connectivities can then be obtained from a two-
dimensional carbon-proton shift correlation 1ia one-bond carbon-
proton coupling in order to complete the shift assignment as given
in structurc 1. Only the assignments of the carboxy carbon signals
(169.2 and 170.1 ppm) remain tentative as the sample concentra-
tion did not permit to perform a two-dimensional carbon-proton
shift correlation vie longer-range carbon-proton coupling. The
relative configurations of all ring protons can be derived from the
mubtiplicitics and coupling constants of vicinal protons in the 'H
NMR spectrum. Protons svi to each other display vicinal coup-
lings of about 5 Hz while coupling constants between 9 and
10.5 Hz are characteristic of ant/ protons. This can be verified in
the Dreiding model structure 1B of the guaianolide 1. displaying
repetitive coupling constants [or coupling protons. An exceplio-
nal vicinal coupling of 13 Hz indicates an almost ecliptic arrange-
ment of the vicinal protons appearing at 1.80 and 2.53 ppm.

C47H200,

An oily but pure compound of elemental composition CjoH2,04
was obtained from the chloroform extract of Centaurea floccosa.
Proton connectivities according to substructure 2A were derived
from the square correlations of the HH-COSY experiment.

1.73 2.40
4.50— | —3.00—2.89—4.34—3.286—5.15— ||
H 2.08 : : : 2.73
2A : : : : :
5."'33 4.1;91 5.Ifl?3 5.04 4]'191
5.44 515 544 6.11 5.15 ppm

Couplings {(connections): see substruciure 1A

Substructure 2A is part of cynaropicrin 2 which can be
completed by tracing out all quaternary carbon to proton connce-
tions in a two-dimensional carbon-proton shift correlation via
two- and three-bond carbon-proton coupling. The relative config-
urations of the terminal vinyl protons are obvious from stronger
correlation signals observed for those in trans position to the
carbons at 74.1 ppm (trans: 5.44), 52.0 ppm (trans: 5.33),
46.2 ppm (rrans: 4.91), 37.7 ppm (trans: 5.15), 171.2 ppm (trans:
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5.64). and 166.6 ppm (trans: 5.97). Carbon-proton shift correla-
tion via one-bond carbon-proton coupling completes the une-
quivocal assignment as given in structure 2. Finally, the relative
configurations of all ring protons are derived from the multi-
plicitics and coupling constants of the 'H NMR spectrum, protons
sy and anti to each other being indicated by vicinal coupling
constants of 3.5t0 5.5 Hz and 9 to 11.5 Hz, respectively, as shown
in formula 2B. drawn from a Dreiding model

C19Hz206

630 597
Hazeo H

166.6 616
WISCH 2 OH
431

Experimental

Melting points were determined 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 (1H) and
100.5 MHz ('*C) on a Bruker WM 400 spectrometer, using com-
mercially available programs for multipulse experiments (DEPT)
and shift correlations (COSY, XHCORR).

Leaves and flowers of Centaurea chilensis and Centaurea floc-
cosa, 4 kg of each, were collected in November, 1984 at Las Tacas
and Tololo hills about 400 km north of Santiago. Chile. Voucher
specimens are deposited in the Faculty of Chemistry and Phar-
maceutical Sciences Herbarium, University of Chile, Santiago,
Chile.

Centautrea chilensis 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-
raphed over silicagel in light petrol and cluted with increasingly
polar light petrol - cthyl acetate mixtures. From the fraction
cluted with this mixture (40:50 %) 10 mg of Sa-acetoxvdehvd-
rocostus lactone 1 were isolated.

M. p. 121-122 °C. [a};, = 87.2 ° (CHCl.. ¢ = 0.2). CjyHxO, (288). -
IR (em™', KBr): 3058 (Vacu): 1754 (ve=o. @.B-unsaturated y-lactone);
1724 (vc.o, ester); 1650-1639 (veoc); 1372, 1242 (veo, acetate). - 'H
and *C NMR: formula 1.
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Centaurea floccosa was air-dried. ground to a coarse powder,
defatted with light petrol. and extracted with c:-‘hlm‘nl'orm in a
Soxhlet extractor. After evaporating the solvent, a durk syrupy
residue (90 g) was obtained, part of which (45 g) was extracted
with 85 % aqueous ethanol at room temperature. The aqueous
solution obtained upon removal of ethanol was extracted with
chloroform. Evaporation of the solvent afforded a residue (20 g)
which was separated by column chromatography. Elution with
light petrol - chloroform with increasing amounts of chloroform
and then with chioroform - ethyl acetate with increasing amounts
of ethyl acetate was performed. The residue obtained from frac-
tions eluated from light petrol - chloroform (80 %) to chioroform
—cthyl acctate (50 %) was rechromatographed over silicagel elut-
ing succesively with light petrol - chloroform (60 % ). chloroform.
chloroform - methanol mixtures with increasing amounts of
methanol. and methanol. 120 fractions were collected. From
chloroform — methanol (1.5 %) fractions. cynaropicrin 2
(3 2) was isolated as a colorless viscous oil. the purity of which
was confirmed by TLC (silicagel G. chloroform - methanol,
90:10).

lalp = 90.5° (CHCls, ¢ = 1.1). CyH»0, (346, MS). = IR (cm™’,
KBr): 3400 (vo-p): 3086 (V=c1,)i 2940 (veon): 1760 (ve-o. «,f-unsatu-
rated lactone): 1720 (vc=o, «.B-unsaturated ester): 1631 (vc-c). — 'H and
*C NMR: formula 2.
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Reaktionen von Diphenyltrimethylsilylphosphan
und -phosphinit mit fluorierten Ketonen

Von Rudolph Francke, Joachim Heine und
Gerd-Yolker Rischenthaler*

Institut fiir Anorganische und Physikalische Chemie der
Universitit Bremen

Silylicrie Phosphite (RO),POSiMce; (R = Me, Et, Ph, SiMe3)
addieren sich an 1,1,1,3,3,3-Hexafluorpropanon-2 (Hexafluor-
aceton) 3a, 1,1,1-Trifluorpropanon-2 (Trifluoraceton) 3b und
E-1.1.1,5.5.5-Hexafluor-4-(trimethyisiloxy)-3-pentenon-2 3¢ un-
ter Bildung der Phosphonate (RO),P(O)C(CF;)-0SiMe, [1-3].
(RO)-P(O)YC(CF3)(CHg)OSiMes [1. 4] und E-(RO),P(O)C-
(CF3)(0SiMe3)CH=C(OSiMe1)CF; [5]. Produkte der Umsetzung
aus Diphenyltrimethylsilylphosphan [6] 1 und Hexafluoraceton
wurden als Ph;PC(CF,),0OSiMe; 4a sowiec Ph.P(O)C(CF,).SiMe;
bzw. Ph,POC(CF:),SiMe; beschrieben, die durch 'H- und F-
NMR-Spektren charakterisiert wurden [7]. Wir haben diese
Reaktion wiederholt sowie 1 und Diphenyltrimethylsilylphosphi-
nit 2 [8] zusitzlich mit den oben genannten fluoricrten Ketonen
Ja—c umgesctzt.

* Dipl.-Chem. R. Francke, Dipl.-Chem. J. Heine. Prof. Dr. G.-V. Réschenthaler,
Institut  fiir Anorganische und Physikalische Chemie. Fachbereich 2 der
Universitiit. Leobener StraBe. D-2800 Bremen 33.
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OSiMca
Ph PSiMes Pho-C-R
! CF:
+ CHOOIR —— da-c
a- A
e O OSiMe & 0 F
=C}. -~ FR
Ph:POSiMc: Phop-C-r R, pp_g-c?CF
[ - FSiMc. -
2 Cla diy

2t R= CFr.b: R = CHh, Sa-c 7
¢ R = E~CH=C(OSiMe))CF:

Schema

In 94%iger Ausbeute wurde aus 1 und 3a das flissige Phosphan
4a crhalten (Schema). welches durch Hivdrolyse ohne Sauerstoff-
ausschluB nach Umlagerung von Ph-P(O)C(CF;)-OH [9] das
Phosphinat Ph-P(O)OCH(CF3): 6 |9. 10] ergibt:

O HHO/CTION

()
—
- 2 (MeaS$i):,0

——= Ph;P(O)OCH(CF:):
6

{PhaPLO)C(CF):01

offenbar Nebenprodukt in der erwithnten friheren Umsetzung
[7]. Aus dem Phosphinit 2 konnte das Phosphanoxid 5a (Schema),
ein Feststoff, gewonnen werden, der in Verbindung 6 bzw.
Diphenylphosphanoxid [11] und Hexafluoraceton-Hydrat [12]
hydrolysicrt. Dic Bildung von 5a li3t sich als 1,4-Trimethylsilyl-
gruppenwanderung verstechen {1].

6
sa “-TTIMlL_OsT(T [PhaP(O)C(CF)011] { _
e Ph:P(O)H + (CF3);C(OH):

Erhitzt man 5a fiir drei Tage auf 50 °C, entstand Diphenyl-[2.2-
difluor-1-(trifluormethyl)cthenyl]-phosphinat, 7 wobei Fluortrime-
thylsilan abgespalten wurde. Eine dhnliche Umwandlung findet
auch bei (Me3SiO),P(O)C(CF;),0S8iMe; [3] und (EtO),P(O)-
C(CF3),0SiMe; [1] statt.

Trifluoraccton und 1 bzw. 2 reagierten zu dem Phosphan db
bzw. dem Phosphanoxid 5b. Das Additionsprodukt von 2 an 3c
zerfiel langsam bei erhohter Temperatur. So erhielt man nach
fiinf Minuten bei 50 °C 15 % Edukt 2. Verbindung 4c jedoch, aus
1 und 3c zuginglich, war thermisch wesentlich besténdiger.

Die 70-eV-Massenspektren weisen fiir die Phosphane 4a—c die
charakteristischen Fragmente M* + 1 (4b), M* (4a), M* ~ Ph
(4b), M* ~ 2Ph — CF; (4b: 100 %), M* - Ph,P (4c), Ph,PO*
(da—c). Ph,P* (4a: 100 %. 4c). Ph™* (da—c), MciSi* (4a, b, c:
100 %) auf. Dic Phosphanoxide 5a und b fragmentieren zu M*
(5b), M* — CH; (5a, b), M™ - SiMec; (5a), M* - FSiMe; (5a), M* -
CH3C(O)CF; (5b: 100 %), Ph,PO* (5a: 100 %), Ph* (5a, b) und
MeaSi™ (5a, b). Hiufige Bruchstiicke von 7 sind M*, Ph,PO*
(100 %) und PPh'.

Die 'H-, 'F-, 3P-, *C- und ?°Si-NMR-Parameter (Tabelle 1)
bestdtigen eindeutig die Konstitution der Verbindungen. Die
Zuordnung der Trimethylsilylprotonen-Resonanzen von 4¢ und
5c¢ wurde nach Lit. [S] getrolfen. Typisch fir dic Phosphance 4a - ¢
sind die groBen Absolutwerte fiir *Jpg-(19.7-21.7 Hz [13] gegen-
iiber 1.9-3.1 Hz fiir 5a—c).

Bei 4e und 5¢ centsprechen die '“F-Signale zu niedrigerem Feld
CFa an C-1 (*Jp;: = 21.7 bzw. 3.1 Hz). Dic Werte fiir dic direkten
P-C-Kopplungen sind abhiingig von der Koordinationszahl an
Phosphor |14, 15]. Fiir A*0*P-Verbindungen werden 'Jpc = 50.2
(4a). 30.9 (4b) und 35.8 (4¢). fiir )fo"P-Spczies 76.2 (5a) und
89.3 Hz (5b) gefunden. Das chirale Zentrum an C-1 bewirkt cine
Verdoppelung der MC-Signale der Phenylreste bei db, ¢ und Sb.
Auffillig sind die weitreichenden '*F-'*C- bzw. *'P-'*C-Kopplun-
gen z. B. bei 4b: “Jpc = 0.8, *Jgc = 1.0 und z. B. dc: “Jpc = 1.6,
Ty = 0.7, % pe- = 0.7 Hz
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