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.iBsTR.ICT.-The following seven flavonoids were obtained from the leaves of 
Salniu tomentoxu Mill. (syn, Saiyi? grandijfora Etling) (Labiatae): 5-hydroxy-6,7,3',4'- 
tetramethoxyflavone, cirsimaritin, jaceosidin, luteolin, luteolin 7-glucoside, G- 
methoxyluteolin and a new compound 6-methosyluteolin 7-glucoside. 

Salvia tumeutosa Mill., widespread in the llediterranean and Aegean regions 
of Turkey, has been used to  reduce abdominal pains and to heal wounds. Since 
luteolin and its derivatives are known to have spasmolytic action (1, 2 ) ,  their 
presence in this species, as reported here. may account for its use as a folk medicine. 
Salvia species have been studied for triterpene acids (3, 4), triterpene alcohols 
( 5 ,  G ) ,  diterpenes ( i - l l ) ,  and flavonoids (12-14). This is the first chemical in- 
vestigation of Salvia tomentosa. 

EXPERI JIESTAL'  
PLAST x%TERI.iL.-Leaves of S. tomeniosa were collected from Antakya in southeast Turkey. 

A specimen of the plant, n-hich was identified by Prof. Dr. A. Baytop (Istanbul), is deposited 
in the Herbarium of the  Faculty of Pharmacy, Vniversity of Istanbul (voucher no. I S T E  33146). 

EXTRACTIOZ .%SD ISOLATIOS OF THE FL.~roh-oIDs.-Powdered leaves jo.5 kg) of s. fonieniosa 
were extracted in a Soxhlet with petroleum ether  (bp. 30-GOC), benzene, chloroform and ethanol, 
successively. 

The  petroleum ether  fractions were combined and concentrated t o  dryness t o  give a residue 
of 25 g. After suspension of the  material in acetone, insoluble hydrocarbons were removed by 
centrifugation. Triterpene acids were precipitated from the acetone solution by the following 
procedure: concentration of the acetone solution t o  dryness, resuspension of the  residue in 
benzene, treatment of the resultant solution with ammonia and, finally, centrifugation. The 
supernatant benzene solution was extracted with 60% aqueous ethanol. When the material 
obtained from the  la t te r  extract was chromatographed on polyamide, i t  yielded 5-hydroxy- 
G,T,3 ',4 '-t et  ramet hoxyflavone. 

The  second extract of the  plant material (benzenej was concentrated to  a small volunie! 
and the  resultant concentrate was extracted with GOFc aqueous ethanol. The la t ter  extract 
yielded 7.5 g of syrup and an ether  extraction of this syrup gave 3 g of flavonoid material. The  
flavonoid mixture was separated on a polyamide column (3x75 cm) using a water-ethanol gra- 
dient elution system beginning v-ith x-ater: the fractions which eluted with 50% aqueous ethanol 
yielded 8 mg of 3,4'-dih~-droxy-6,T-dimethoxyflavone (cirsimaritin). The fractions which 
eluted m-ith 605; aqueous ethanol yielded 50 mg of 5,T,4'-trihydroxy-6,3'-dimethox~-flavone 
(jaceosidin 1. 

The third extract of the plant material (chloroform) contained mainly terpenoids and 
only traces of flavonoids while the fourth (ethanol) afforded, after workup, 12.5 g of a flavonoid- 
rich syrup. The syrup --as chromatographed on a polyamide column (3.5X30 cm). Elution 
M-ith water yielded glucose, while elution with 40% aqueous ethanol yielded 6-methoxyluteolin 
7-glucoside. Eliition n-ith 30% aqueous ethanol gave luteolin T-glucoside, while 60% aqueous 
ethanol gave G-methoxylnteolin and luteolin successively. 

CTERIZ-%TIOS O F  ~ - H r D R O ~ r - 6 , ; , 3 ' 4 ' - T E T R . \ ~ l E T H o X ~ - F L . i ~ - O S E . - j - H . d T O S ? . - C ~ i ! 3 ' ~ ' - t e t -  
-flavone, mp 189-190" ( l i t .  189-191") (15,1, exhibited uv and pmr spectral properties 
niparable n-ith those of an authentic sample: ms, w z  11 38 C l O O S ) ,  AI-15: 343 

( T I ) ,  11-18: 311 (10),11-13: 315 (13), -11: 190 ~ G J ,  -11-15: 181 115) and B,: 162 110). The identitj- 

ISpectra m-ere recorded with the following instruments: UT': 1-arian Techtron model 
635: I R :  Perkin-Elmer 3Ti grating model: T1IR:  1-arian ,1-60.i and J'arian HI-100: 11s: 
Joel double focus instrument and DuPont 21-491. Melting points were recorded in a Reichert 
microscope instrument and are not corrected. .%dsorbants used for tlc and cc were from 
1Iacherey-Sage1 and E .  11erck. 
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of the compound was confirmed by  comparison m-ith an authentic sample by tlc on polyamide 
(90% formic acid; Rr 0.38) and cellulose (Avicel) (GOYG AcOH; Rr 0.90). 

hydroxy-6,i-dimethoxyflavone, mp 257" (lit. 255-257") (16), exhibited uv and pmr spectral 
values similar t o  literature values (16); ms, m / z  M': 314 (loo%), 11-15: 295 ( 7 5 ) ,  AI-43: 271 (22), 
$1-15: 181 (20), B1: 118 (20) and BB: 131 (8). (The ms fragmentation corresponded to  tha t  of 
a standard sample*.) 

hydroxy-B,3'-dimethoxyflavone, mp 223-224' (lit .  219-221") (li), showed uv spectral properties 
identical t o  those for iaceosidin: identification was confirmed by pmr and ms: pmr (DMSO-ds) 
6 3.8 (s, OCH,), 3.92 (i, OCH,), G.65 (s, C,-H), 6.89 (s, Ck-H), 7.05 (br. s ,  Cjl-H), 7.4-7.6 (br.  m,  
C21-H and Csl-H); ms, m / z ,  M+: 330 (EO%), 11-15: 315 (a6), hI-18: 312 (45); h1-43: 287 (291, 
-41-15: 167 (11), B1: 148 (12) and Bz: 151 (5). 

forded on hydrolysis (Fith 0 . 1 s  HC1 for 30 min) 6-methoxyluteolin (tlc, uv, ms comparison 
with an authentic sample) and glucose (pc comparison with a standard sample). The  uv 
spectra of the glucoside established a 3',4'-ortho-dihydroxyl system (uv spectra with AlC13 
and H,BO,). I n  addition, the bathochromic shift of 20 nm of Band I with AlCl,/HCl relative 
t o  Band I in MeOH indicated the presence of a 5-hydroxyl-Gmethoxyl system (18). Thus, the 
glucose must be attached a t  the 7 position. The absence of a Band I11 peak in the  NaOhle 
spectrum (19) and the lack of a Band I1 shift with KaOAc confirmed a 7-0-substituent. The 
complete spectral da ta  for 6-methoxyluteolin 7-glucoside are as follows: uv X max (MeOH), 
346, 272, 255; SaOMe,  404, 269, 230 (sh) ;  A1C13, 424, 335 (sh), 300 (sh), 276, 240 (sh); hlC13/HCl, 
366, 295 (sh), 264, 235 (sh);  SaOAc,  400, 300 (sh), 256; XaOAc/H3B03, 375, 261 nm; pmr (as 
TMS ether  in CC1,) 6 3.2-3.6 (OH, br.  m,  glucose), 3.75 (s, OCH,), 5.05 (d, glu-Hi), 6.3 ( s ,  Cs-H), 
6.65 ( s ,  C8-H), 6.85 (d, J = 8  Hz,  C5,-H), 7.28 (d, d ,  J = 2  and 9 Hz, C ~ I - H )  and 7 .72  (d, J = 2  He, 
C ' r H ) ;  ms (as P D h l  ether),  v i / z ,  M+: 597 (737c), hl-230 (?*I-[PDhI-glu]); 367 (74), &I-248 
(M-[PD&I-glu-CD,]): 349 (100); A-15; 184 (4), B1: 168 (14) and BP;  171 (19); the series of ions 
due to the PDM-glucosyl moiety were also present: 230 (52), 196 (80) and 161 (62). 

CHAR.ICTERIZ.ITIOS O F  5,4'-DIHYDROX-Y-6,'i-DIMETHOXYFL.~~OKE (CIRSI~.IRITIS).-5,4 '-Di- 

IDEXTIFICITIOS O F  5,7,4'-TRIHYDROXY-6,3 '-DI!,IETHOXYFL.1TOSE (J.ICEOSIDIS) .-5,7,4'-Tri- 

STRUCUTRE OF Gh1ETHOXYLUTEOLIS i-GLucosIDE.-The new glycoside, mp 172-174", af- 

IDESTIFICATIOK or LUTEOLIK i-GLucosIDE.-Luteolin 7-glucoside, mp 241" (lit. 258-260") 
(20),  gave uv and pmr spectral results identical t o  a standard sample; ms (as P D M  ether),  
mlz M+: 567 (88%), 11-230 (lI-[PD&1-glucose]): 337 (961, -41: 169 (13), B1: 168 (24), 230 (531, 
196 (90) and 161 (68). Hydrolysis yielded luteolin and glucose. 

IDESTIFICWIOX OF 6-\IETHoX-YLUTEOLIs.-6-?v1ethoxyluteolin, mp 262" (lit. 258-262") (21), 
exhibited uv spectral properties similar t o  those of an authentic sample; identification was 
confirmed by pmr and ms pmr (DMSO-ds) 6 3.8 ( s ,  OCH3); 6.59 ( s ,  Cj-H),  6.66 ( s ,  Cs-H): 6.92 
(d, J = 9  Hz, C5t-H), 7.3-7.5 (br. m,  C21-H and C ~ I - H )  ppm: ms, m/z >I+: 316 (loo%), hI-15: 301 
(86), 11-18: 11-43: 273 (73), -41-15: 167 (26), B1: 134 (7) and BP .  137 (13). 

IDEKTIFICITIOX OF LumoLIs.-Luteolin exhibited uv, pmr, ms and tlc properties identical 
to those of a standard sample. 

ACKiYOWLEDGhlEXT 
A part of this s tudy was supported by  the National Science Foundation (Grant D E B  

i649320), The Robert A. Welch Foundation (Grant F-130), and the  National Institutes of 
Health (Grant HD44488).  

Receined 23 October 1978. 

LITERATURE C I T E D  
1. 

2.  
3 
4 
5 .  
6. 
7.  
8. 

L. HORHWMER, Congr. Scz. Furm. Conf. Conimun. Zlst, Pisa, 578 (1964); C. A . ,  61, 357ld 
(1964). 
L. LIFOX, Ger. Offen. 2.010.505 (1970); C. A. ,  73, 120501 t (1970). 
C. H. BRIESKORN and K .  H. EBERHARDT, Arch. P h a r m . ,  286, 124 (1953). 
.1. CLUBELEN and E .  AYAXOGLU, Piiytochemzstry,  15, 309 (1976). 
A. G. GONZILES, B. JI. FRIGI and ,4 G.,RIVELO, .3n. Quzm., 68, 1433 (1972). 
A. ULUBELES, C. H BRIESKORN and S.  OZDEXIIR, Phy tochenrzs f r~~ ,  16, 790 (1977). 
R I .  X I K ~ O  and T. FUKURHIVA, J .  Pharm. Soc. J a p u n ,  54, 844, C. A. ,  29, 786 (1935). 
C. H. BRIESKORN, A. FUCHS, J. B.  BREDESBERG, J. D .  RICCHESAY and E .  WENKERT, J .  
O r g .  Ciieni., 8, 29 (1964). 
L. RODRIGUEZ-HAHS, C. C. MIRTISEZ and J. RO\IO, Re.,. Lafznoamer. Qzlim., 4, 93 (1973). 
A. G. GONZILES, B. 31. FRIGA, J.  G.  LUIZ and A. G. RIVELO, Experen t ia ,  29, 1471 (1973). 

9. 
10. 
~~ 

*The ms comparison with a standard sample was kindly done by Prof. J .  Chopin on an 
AEJ AIS 902. 



. \ I I Y - J U S  19’791 ULUBELES ET AL. FLdVONOIDS 263 

11. A. PATUDIS, A. ROJIASOYA, R. P. S o s o ~ o n -  and G. PRIBTLOWA, P l a n f a  M e d .  24, 201 (1974). 
12. -1. ULUBELES, S. O Z T ~ R K  and S. ISILD-LTICI, J .  P h u r m .  Sci., 37, 1037 (1968). 
13. C. H. BRIESKORS and K.  BIECHELE, .4rch. Pharni., 301, 557 (1971). 
14. J .  RODRIGUEZ, H. JELLO, L. QL-IJASO, J. CALDEROS, F. GOMEZ, J. Roiro and T. RIOS, Re;. 

La:inoavier. Quini., 5 ,  41 (1974). 
15.  E.  BOMBARDELLI, -1. BOSATI, B. GABETTA and G. ~IUBTICH,  Fi fo ierapia ,  2, 35 (19T2). 
16. C. H. BRIESKORS and R. BIECHELE, Teirahedron Let!., 2G03 (1969). 
17. H. ~YAGSER,  L. HORHAMMER, pi. HOER and L. FARKAS, Tetrahedron Lef t . ,  3411 (1969). 
18. J .  -1. NEARS and T. J .  XIBRT, Pizyfochewiistrj, 11, i l l  (19T2). 
19. J. D. BACOS, T. J .  MABRY and J. A. MEARS, Rev. Lat inoanier .  Qz(ini., 7 ,  83 (1976). 
20. -4. STABUSWK: -4c fa  Chin?. ScuTi., 22, 23T1 (1968). 
21. C. H. BRIESKORS and R. BIECHELE, Tetrahedron Lei!., 3i4T (1968). 


