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Abstract—The aerial parts of Tephrosia watsoniana afforded five new flavonoids named tephrowatsin A, B,C,Dand E
Their structures and stereochemistries were established by spectroscopic methods and chemacal transformations

INTRODUCTION

Various rotenoids, 1soflavones, flavones, chalcones, flav-
onols and flavanones have been 1solated from plants of
genus Tephrosia [1] Some of them possess insecticidal
activity [2] As part of our chemosystematic study of
plants of the genus Tephrosia, we previously investigated
T madrensis, T mtens and 1solated 5,7-dimethoxy-8-
prenylflavan 1), 5-hydroxy-7-methoxy-8-prenyl-
flavanone (2a) [3] and nitenin (3) [4]

We now wish to report the 1solation from Tephrosia
watsomana of the known $5,7-dimethoxy-8-prenylflavan
(1) [3], 5-hydroxy-7-methoxy-8-prenylflavanone (2a) 3],
ninetin (3) [4], S-methylquercetin, and a mixture of
sitosterol and stigmasterol, and also the isolation and
structure elucidation of five new flavonoids which we have
named tephrowatsins A (4), B (5), C (6), D (7) and E (8)

RESULTS AND DISCUSSION

Tephrowatsin A (4), C,,H,s0, (M* 354), [a],
—433° was a colourless o1l whose IR spectrum de-
monstrated the presence of hydroxyl (3440 cm ™ !) but not
carbonyl groups The UV spectrum A, nm (g), 209
(57998), 273 (1309) indicated the presence of an un-
conmjugated aromatic system The structure of 4 was
deduced from the 'H NMR spectrum (Table 1) which was
in part close to that of the flavanone 2b [5] The presence
of two one-proton doublet of doublets at 8515 (J
=3 Hz,J =12Hz)and 50(J = 3Hz,J = 4 Hz)and one
two-proton multiplet at 52 2 suggested that the tephro-
watsin A must be the 4-hydroxyflavan 4 Confirmation of
structure and stereochemustry of tephrowatsin A (4) was
achieved by Sarett oxidation which gave the correspond-
g flavanone 2b All the spectroscopic data of the product
obtained were 1dentical to those of the 35,7-dimethoxy-8-
prenylflavanone (2b) [5]

Tephrowatsin B (5), C,,H,,0; (M™ 336) wasan oil Its
IR spectrum ndicated the absence of hydroxyl and
carbonyl groups The 'HNMR spectrum (Table 1) in-
dicated that tephrowatsin B must be the dehydration
product of 4, since 1t showed two olefinic proton signals as

*Contnibution No 687 from Instituto de Quimica de la
UNAM (México)

a doublet of doublets at 66 79 (J = 10 Hz, J = 3 Hz) and
562(J = 10 Hz,J = 4 Hz)and the H-2 signal as a doublet
of doublets at 58 (J = 4Hz, J = 3 Hz) indicating an
allylic interaction between H-2 and H-4 The mass
spectrum showed peaks at m/z 336 [M]*, 321
[M —Me]*,281 [M - C,H,]* and 105 [C;Hs;0]* which
were consistent with the proposed structure for tephro-
watsin B (5) Final confirmation of structure of § was
achieved by dehydration of tephrowatsin A (4) with
MgSO, which furnished tephrowatsin B (5)

Tephrowatsin C (6) was 1solated as colourless needles,
mp 72-74°, 1t analysed for C,,H,,0; (M* 356)
Its IR spectrum showed strong absorption at 1640cm ™!
{chelated C=0) and 3400cm~! (OH) The UV spectrum
Aax NN (&) 290 (19 090), 339 (4236) suggested a flavanone
structure The structure of 6 clearly followed from the
'H NMR spectrum (Table 1) which showed the typical
ABX system, due to H-2 and H-3 protons of the flavanone
nucleus As in case of the flavonoids 4 and §, tephrowatsin
C (6) has an unsubstituted B-ring and trisubstituted A-
ring The '"HNMR showed signals for one methoxyl
group at 63 84 and a chelated hydroxyl group at 61205,
therefore the hydroxyl group must be at C-5 and the
methoxyl group could be placed at C-7 While tephro-
watsin A (4) and B (5) have a prenyl side chan at C-8,
tephrowatsin C (6) has a 3-hydroxyisopentyl group as
indicated by the sharp singlet at 612 (6H) and two
methylene multiplets at 160 and 265 in the '"HNMR
spectrum of 6 The negative value of the optical rotation,
[2]p — 50°, indicated the absolute configuration ‘S’ at C-2
in tephrowatsin C (6) [6] Confirmation on structure 6
was achieved by dehydration with MgSO, which fur-
mished the known 7-methylglabranin (2a), mp 128-129°,
identified by the IR, 'THNMR and mass spectra and
comparison with an authentic sample

Tephrowatsin D (7), C,3H,50, (M* 368) was 1solated
as a colourless oil The UV spectrum 4_,, nm (g) 206
(31 542), 270 (932), 276 (943) suggested the presence of an
unconjugated aromatic system The IR indicated the
absence of carbonyl and hydroxyl groups The tH NMR
spectrum (Table 1) of 7 was very similar to that of 5,7-
dimethoxy-8-prenylflavan (1) previously isolated from
Tephrosia madrensis [3] Tephrowatsin D (7), differs from
1 by the presence of an extra methoxy group at the C-2
position, since the 'H NMR spectrum of 7 lacked the H-2
doublet of doublets, instead 1t showed a sharp methoxyl
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Table 1 'HNMR data* of flavans 4, 5,6, 7 and 8
4 s 6 7 8
H-2 515dd (3,12) 58dd (3,4) 5384dd (6,12) — 50dd (4, 10)
H-3 22m 562dd 4,100 295m 22m 215m
H-4 50dd (3,4) 679dd (3, 10) — 263m 27m
H-6 612 60s 607s 6155 615d (3)
H-8 — — — — 6084 (3)
- 736 brm 73brm T4brs 74brm 737brs
H-7 329d (7) 318d (7) 265m 34d(7) —
H-8' 510bt 505tq (7) 16m 53tq (7) —
H-10’ 165s 163s 125 170s —
H-11" 163s 157s 12s 164s —
~-OMe 386s 377s 384s 383s 385s
383s 380s 375s
305s
-OH — — 12055 — —
170s

*Run at 80 MHz in CDCl; with TMS as internal standard Values are in ppm (3) Values in

parentheses are couphing constants in Hz
tob = signal obscured
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singlet at 6305 The mass spectrum of 7 supported the
proposed structure, 1t showed a molecular 1on peak at m/z
368 and other significant peaks at m/z 337 [M — OMe]*,
234 [A,]%, 219 [A, — Me]*

Tephrowatsin E (8), C,,H,30; (M* 270), was another
flavan which was also similar to the flavan 1 It differs
from 1 by the absence of the prenyl side chain at C-8 The
!H NMR spectrum of 8 showed the following differences
from that of 1 The prenyl group signals were missing and
instead an extra aromatic proton doublet appeared as part
of an AB system metacoupled (J = 3 Hz) Hence the AB
system must be due to H-8 and H-6 protons The mass
spectrum of tephrowatsin E (8) supported the proposed
structure 8, since the molecular 10n peak was observed at
m/z270 and other peak at m/z 166 [A,]*, 104 [B,]*
derived from the retro-Diels—Alder fragmentation

EXPERIMENTAL

Mps were determined on a Kofler block and are uncorr

Tephrowia watsomana was collected 1n Guerrero, México, ca
20km W of Tlapa, March 1982 A voucher 1s on deposit at the
Herbarium of Instituto de Biologia (UNAM), México

The air-dried plant matenal, leaves and flowers (866 g) were
extracted with boiling petrol (10 1) and then x 2 with CHCl; (101)
and the solvent removed i1 vacuo The petrol extract (15 g) was
percolated on a column packed with 60 g of Tonsil optimum
extra (supphed by Tonsil Mexicana) and eluted with petrol and
mxtures of petrol-CHCl; (1 1), CHCl; and CHCl,-Me,CO
(2 1) From the fraction eluted with petrol a mixture of sitosterol
and stigmasterol, 5,7-dimethoxy-8-prenylflavan (1) (617 mg), 5-
hydroxy-7-methoxy-8-prenylflavanone (2a) (235 mg) and nitemin
(3) (9 mg) were obtained Fractions eluted with petrol-CHCl,
(1 1) and CHCI; (3 g) were combined and rechromatographed
over sihca gel (30 g) affording tephrowatsin C (6) (15 mg) and
tephrowatsin E (8) (7mg) Rechromatography of the later
fractions eluted with CHCl;—Me,CO (2 1) afforded tephrowat-
sin D (7) (5 mg)

The CHCl; extract (133g) was chromatographed over
13kg siica gel using petrol-CHCl; and mixtures of
CHCl;-Me,CO as eluants From the fractions eluted with
petrol-CHCl, tephrowatsin A (4) (80 mg) and tephrowatsin B (5)
(50 mg) were obtained

Tephrowatsin A (4), C,,H,60,, colourless oil, [a]y—433°
(CHCl;, c045) UVAMOHpm (g 209 (57998), 273
(1309) IRvAimem =1 3400, 1610, 1500 EIMS (probe) 70 eV,
m/z (rel mt) 354 [M]* (5), 336 [M—H,0]* (37), 245
[M-H,0-C;H,]* (95),91 [C;H;]* (100)

Tephrowatsin B (5), C,,H,,0,, colourless o1, UV A Y¢OH ny
(e) 208 (3500), 245 (1325), 295 (840) IR vilmem =1 1680, 1610,
1500 EIMS (probe) 75eV, m/z (rel int) 336 [M]* (40), 321
[M —Me]* (40), 281 [M — C,H,]* (10), 105 [C,H;0]* (100)

Tephrowatsin C (6), C,; H,,0;5 colourless needles, mp 72-74°,
[a]p—5109 (CHCl,, c0182) UV AMOH nm () 210 (31600),
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290 (19093), 339 (4236) IRvEmem=! 3450, 1640, 1590, 1500
EIMS (probe) 70eV, mjz (rel mt) 356 [M]* (18), 338
[M-H,0]* (20), 283 [M - C,H,0]* (34), 179 [CoH,0,]"
(100), 104 [CgHg]* (18), 91 [C;H,]* (14)

Tephrowatsin D (7), C;3H 304, colourless o1, IR vg‘gcm“
1605, 1500 UV AM<OH nm (g) 206 (31542), 270 (932), 276 (943)
EIMS (probe 70eV, m/z (rel int) 368 [M]* (73), 337 [M
~ OMe] " (28), 313 [M —C,H,]* (9), 219 [C,3H,50;]"* (100),
234 [CoH,,0] " (24), 91 [C,H,]* (15)

Tephrowatsin E (8), C,,H,50,, colourless o1l IR vﬁ};‘;cm‘ t
1600, 1500 UV AMOH nmy (g) 207 (20 782), 257 (485), 263 (478),
267 (491) EIMS (probe) 70 eV, m/z (rel mt) 270[M]* (100),239
[M —OMe]* (10),166 [CoH,403]" (78), 138 [CgH,00,]* (34),
104 [CgHg]* (10), 91 [C;H,]* (12)

Oxidation of tephrowatsin A (4) A soln of 4 (60 mg) 1n the
mimmum volume of pyndine was tnturated with chromic
anhydride (100 mg) 1n pyridine (1 ml) for 2hr The mixture was
diluted with water and extracted with CHCI; to give 2b (12 mg),
mp 85-86° IRvED 1660, 1600, 1570 UVAMOHnm (¢) 205
(34 600), 236 (17 104), 282 (18 285), 320 (5622)

Dehydration of tephrowatsin A (4) Dry MgSO, (200 mg) was
added to a soln of 20 mg 2 1n C4Hg and refluxed for 30 mn, the
reaction being monitored by TLC When the reaction was
completed the MgSO, was filtered and the solvent evaporated
yielding 7 mg of tephrowatsin A (5) after TLC punification

Dehydration of tephrowatsin C (6)  Dry MgSO, (150 mg) was
added to a soln of 6 1n C4Hg and refluxed for 15 mun, the reaction
being monitored by TLC When the reaction was completed the
MgSO, was filtered and the solvent evaporated yielding 6 mg of
7-methylglabramin  (2a), mp 128-129° (ht 123-125°) [6]
dentified by 1ts IR, '"H NMR and mass spectra and comparison
with authentic sample
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