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Abstract-From the aerial parts of Salvia regla, a new abietane quinone diterpenoid has been isolated. Its structure, 19- 
hydroxy-7a-acetoxyroyleanone, was established by spectroscopic means. Oleanolic acid. jkitosterol and sessein were 
also isolated. Deacetylsessein was found as a natural product in the same source. 

INTRODUCTION 

In continuation of our systematic phytochemical study of 
Mexican saloia spp. [ 11, we have analysed the aerial parts 
of Suluia regla Cav., S. regla has been classified [2] in the 
Section Erytrostachys (subgenus Calosphace). In addition 
to /I-sitosterol and oleanolic acid, three abietane quinone 
diterpenoids were isolated. One of them was identified as 
sessein (I), previously isolated from S. sessei (M. Jimknez, 
E. Portugal, A. Lira, private communication), which also 
belongs to the Section Erytrostuchys [2]. The other two 
diterpenoids, 2 and 5. were new natural products related 
to sessein (I), and royleanone an abietane quinone 
commonly found in European and Asiatic Saloio spp 
[3,41. 

RESULTS AND DISCUSSION 

Deacetykssein (2) had molecular formula CZ0H2*06 
and its IR spectrum showed the presence of a hydroxyl 
group (3577 cm- ‘). a b-lactone (1728 cm- ‘), and a 2- 
hydroxy-l&be.nzoquinone goup (3403, 1649, 
1632cm-‘). Its ‘HNMR spectrum (see Experimental) 
showed the presence ofan isopropyl group attached to the 
benzoquinone moiety (6 3.18, septet, J = 6 Hz. H-15. and 
two doublets at 1.23 and 1.22, Me-16 and Me-17). The C- 
20 methylene appeared as an AB system (64.21.1 H, dd, J 

= 9 and 1.5 Hz and 4.81, lH, d, J = 9 Hz). A doublet of 
doublets observed at 6 4.76 (lH, J = 4 and 1.5 Hz) was 
assigned to the quasi equatorial H-7. Acetylation of 2 gave 
the diacetate derivative 3, which was identical to the 
product obtained on acetylation of sessein (1). 

The second new diterpenoid quinone was shown to be 
19-hydroxy-7a-acetoxyroyleanone (5) on the basis of the 
following considerations. It showed molecular formula 
C&H3006 and its IR spectrum revealed the presence of a 
free hydroxyl group (3629 cm-‘), a 2-hydroxy-1,4- 
benzoquinone moiety (3391, 1642, 1609cm-‘) and an 
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estercarbonyl (1737cxt-‘). The ‘HNMR spectrum (see 
Experimental) was consistent with the structure (5) pro- 
posed for it, showing the isopropyl group attached to the 
quinone ring (63.16, lH, septet, J = 6 Hz, H-15; 1.23 and 
1.18, two doublets, J = 6 Hz, Me-16 and Me-17). A 
multiplet at 5.91 (IV, ,2 = 6 Hz, 1H) was ascribed to H-7 
by comparison with the ‘H NMR data described for 72- 
acetoxyroyleanone [5]. Two singlets at 0.98 and 1.27 were 
assigned to Me-20 and Me- 18 respectively. An AB system 
(3.52, lH, and 3.73, lH, J = 10 Hz) was due to the C-19 
hydroxymethylene group. The p-axial orientation of the 
hydroxymethylene group was based [6] on the proton 
resonance data of 5 and its diacetate derivative 6, and its 
biogenetic relationship with sessein (I). The “C NMR 
spectrum (Table 1) was in complete agreement with the 
structure proposed. The assignments were made by 
comparison with the data of similar structures [7,8]. 

The new diterpenoid quinone 19-hydroxy-7a-acetoxy- 
royleanone (5) is therefore an isomer of the 20-hydroxy- 
7a-acetoxyroyleanone isolated from S. lnnota [9]. 
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Table I. “CNMR chemical shifts of compound 5 
(20 MHz. CDCI,, TMS as int. standard) 

C d C 6 

1 36.14 ta I1 183.82 s 
2 19.15 f 12 151.04 s 
3 35.58 r. 13 124.94 s 
4 39.01 Sb 14 185.44 s 
5 46.72 d 15 26.96 d 

6 25.29 t 16 18.86 qc 

7 64.68 d 17 18.68 qc 

8 149.88 s 18 21.03 q 

9 139.42 s 19 65.94 t 
10 38.28 sb 20 2430 q 

-OC_OMe 169.44 s 
--QCOMe 19.93 q 

SFORD muhiplicites are in parenthesis. 
N Values in any vertical column can be interchanged. 

EXPERIMENTAL 

Mps are uncorr. MS were obtained by direct inlet at 70eV. 
‘HNMR and ‘%NMR spectra were performed at 80 and 
20 MHz respectively, in CDCl~ soln with TMS as int. standard. 
Plant material was collected in September 1985. at Amealco. 
Querttaro (Mexico) and a voucher specimen (MEXU 252485) 
was deposited at the Herbarium of the lnstituto de Biologia, 
UNAM. 

lsolation of chemical constituents o/ S. regla. Dried and 
powdered aerial parts of S. regla (1800 g) were extracted with 
MexCO at room temp. for 8 days. Evaporation of the solvent 
yielded a gum (120 8) which was subjected to dry CC over silica 
gel (IOOOg) deactivated with 10% HZO, using as eluents 
petrol-EtOAc mixtures of increasing polarity. Ehttion with 
petrol-EtOAc (19: 1) gave j-sitosterol, mp 130-134” (Me$ZO- 
MeQH), identified by comparison with an authentic sample. 

Elution with petrol-EtOAc (9: 1) left 2.14 g of a triterpenoid 
acid which was identified as oleanolic acid by comparison of its 
methyl ester with an authentic sample (mmp, IR and ‘H NMR 

spectm). 
The fractions eluted with petrol-EtOAc (4: 1) (8.9 g) were 

rechromatographed over 450 8 of silica gel deactivated with 5 7; 
HI0 using a mixture of MelCC&CH2C12 (3 : 97) as eluent. From 
the first fractions of this chromatography, 6 g (0.33 ‘A dry wt) of 1 
were isolated by crystallization with Me&D-i-propyl ether: mp 
187-189”; IR vzCIl cm-‘: 3411, 1747, 1731, 1645. 1620, 1401. 
1371;‘HNMR(CDCl,):67.0(1H,s,~HatC-12).5.96(1H.dd, 
J=4and1.5Hz.H-7),4.21 (lH.dd.J=9and1.5HzH-20pro- 
Sk4.81 (lH,d,J=9Hq H-20pro-R).3.15(lH,sept.J= 6Hz 
H-15) 2.85 (1H. brd,J = 12 Hz. H-lp), 2.05 (3H.s. -OCO&at 
C-7), 1.22 (3H. s, Me-IS), 1.23 and 1.18 (2d. 3H each, J = 6 Hz 
Me-16and Me-17k MSm/z (rel. int.): 402 [Ml’ (6) 360 (18). 343 
(21). 342 (RIO), 314 (20), 298 (21) 285 (30). 284 (98). 269 (25). 256 
(19),241 (19),213(12),128(13),91 (21),83(20),77(16),69(15),55 
(16X 43 (41). Compound 1 was previously isolated from S. sessei. 

19-Hydroxy-7a-acetoxyroyleanone (5) was isolated from the 
mother liquors of LO.11 5 g (0.0064 Y0 dry wt) by prep. TLC using 
a mixtureofpetrol-EtOAc (7:3)aseluent system. Mp 170-173.; 

cx]z0=5;3 -:;; -; -163 -I: 
436 

(MeOH c 0.2); UV j.2” nm (E): 204 (14297). 272 (I 1087), 406 

(260); IR vga, cm -I: 3629.3391.1737, 1642, 1609,1397, 1374; 
‘H NMR (CDCI,): 7.12 (lH, s, exchangeable with DsO, -OH at 
C-12),5.91 (1H.m. WI,2 = 6Hz,H-7),3.52(1H,d,J= lOHz,H- 
19). 3.73 (1H. d, J = 10 Hz, H-19), 3.16 (lH, Sept. J = 6 Hz, H- 
IS), 2.75 (1H. brd,J = 12 Hr H-l@), 2.05 (3H,s.-OCOMe), 1.27 
(3H. s, Me-18), 1.23 and 1.18 (2d. 3H each, J = 6 Hz Me-16 and 
Me-17), 0.98 (3H, s, Me-20); “C NMR (CDCI,) see Table 1; MS 
m/z (ret. int.): 390 [M]’ (5). 349 (12). 348 (55), 333 (12). 330 (35). 
300 (19). 245 (12), 231 (14). 131 (12) 105 (12). 91 (19), 83 (18), 79 
(11),77 (12369 (15),55 (25x45 (12).43 (100),41 (30) (Cx2H3,,06 
requires M+ at m/z 399). 

The following fractions gave 2 (0.292 g, 0.016 “/. dry wt). mp 
105-107” (Me2CQ-i-propyl ether), UV iEH nm (e): 204 (8720) 
270 (4972); IR gxa, cm - ‘: 3577, 3403, 1728, 1649, 1632, 1611, 
1380; ‘H NMR (CDCl,):b7.1 (lH,s,-QH at C-12).4.76 (lH,dd, 
J = 4and 1.5 Hz.H-17A4.21 (lH,dd,J = 9and 1.5 H&H-20pro- 
S).4.81(1H,d.J=9Hx,H-2;pro-R).3.18(1H,sept,~=6H~H- 
15).2.85 (1H. brd.J = 12 HI H-lfiA2.25 (lH,exchangeable with 
DxO,-QHatC-7). 1.33 (3H,s,Me-18). L23and 1.22(2d.3Heach, 
J=6HzMe-16andMe-l7);MSm/z(reLint.):36O[M]+(17),343 
(14A 342 (lOOA 332 (22) 330 (42A 314 (22). 302 (32), 299 (IO). 298 
(It), 296 (12). 287 (45). 284 (23) 269 (11). 259 (18). 256 (12). 241 
(14A 213 (12). 190 (15X 115 (17). 91 (19). 83 (20). 43 (223, 
(C2cHz406 requires M + at m/z 360). 

Acetylation of 1. Compound 1 (40 mg), in CsH,N (0.5 ml), was 
treated with 2 ml of AczO at room temp. for 15 min. After usual 
work-up, the crystalline product 3 (42mg) was obtained, mp 
176179“; IR ~z~,cm-‘: 1772. 1732, 1661. 1618, 1407, 1370; 
‘HNMR(CDCI~):5.96(lH,dd,J=6and1.5Hz,H-7),4.23(1H, 

dd, J = 9 and 1.5 Hz, H-20 pro-S), 4.87 (1H. d, J = 9 Hz. H-20 
pro-Rk3.11 (1H.sepr.J = 6 HL H-15),266(1H, brd,J = 12 Hz. 
H-1&.2.35 (3H.s.aCOMeat C-12),2.06 (3H,s,-QCOMeat C- 
7),1.23(3H,s,Me-19) l.ZOand 1,18(2d,3Heach,J = 6HzMe- 
16 and Me-17); MS m/z (rel. int.): 444 [M]’ (0.2x 443 (13). 342 
(53X 326 (11). 285 (14). 284 (38). 55 (10). 43 (100). (C2*H2s0s 
requires M+ at mjz 444). 

Hydrogenolysis of 1. Compound 1 (50 mg), in EtOAc (5 ml) 
was hydrogenolysed using W-C (5%. 12 mg) as catalyst, for 
30 min. After usual work-up 42.7 mg of 4 were obtained as a 
crystalline product; mp 169-172.; UV AMd3” nm (E): 208 (11548X 
276 (8175). 304 (2272). 402 (151); IR ~~~%m-‘: 3397, 1725. 
1639, 1610. 1400. 1381; ‘HNMR (CDCI,): 7.05 (1H. s, ex- 
changeable with D20, -OH at C-12). 4.31 (1H. dd, J = 9 and 
1.5 Hz. H-20proq.4.83 (1H.d.J = 9 Hz. H-20pro-R),3.15 (IH, 
sept, J = 6 Hz H-15), 1.2g1.28 (9H, overlapped signals for Me- 
16, 17 and 18); MS m/z (rel. int.): 344 [M]’ (100). 287 (IS), 286 
(65). 271 (28). 230 (16). 91 (16). 83 (II). 55 (13),43 (15),41 (15). 
(CzOH1,O, requires M’ at m/z 344). 

Acetylation of2. Compound 2 (34 mg) in CsHsN (0.5 ml) was 
treated under the same conditions as those described for 1. After 
usual work up 52 mg of crude product were obtained. After 
purification by flash chromatography (petrol-EtOAc, 9: 1). com- 
pound 3 was obtained. 

19-Acetoxy-7a-acetoxyroyleanone (6). Product 5 (50 mg) in 
C,H,N (0.5 ml) was acetylated under the same conditions 
described for 1. The crude product of the reaction was purified by 
flash chromatography (petrol-EtOAc,B: 1) to give compound 6 
(35 mg), mp 155158” UV A=” nm (E): 204 (9177). 261 (15664). 
400 (316); IR ~~,~‘cm-‘: 1771, 1737, 1666. 1611, 1372; 
‘HNMR(CDCl,):5.92(1H,m.W,;, =6HrH-7).3.95(lH.d.J 
= 9 Hz, H-19). 4.18 (1H. d. J = 9 Hz, H-19) 3.10 (1H. sept. J 

= 6 Hz H-15). 2.65 (IH, br d. J = 10 Hz, H-1/7), 2.35 (3H. s. 
aCOMe at C-12) 2.06 (3H. s, -OCOMe at C-19). 2.05 (3H. s, 
-OCO~atC-7).1.28(3H,s.Me-18),1.23and1.16(Zd.3H~ch, 
J = 6 Hz Me-16 and Me-17). 0.97 (3H. s, Me-20); MS m/z (rel. 
int.):474[M]* (1.3).432(21),432(21),414(20),399(10).391(12). 
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390 (45). 373 (20), 372 (lOOk 357 (lo), 330 @I), 313 (18), 312 (63), 
299 (18), 297 (28), 283 (13), 269 (18), 244 (16), 83 (i3), 43 (98). 
(Csc.HJ,Os requires M+ at m/z 474). 
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