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Abstract--The structures of sericic acid and sericoside. the major constituents of the roots of Trrrlliutrlitr .SN;CW. 
have been determined. Sericic acid is 2~.3~.19r,24-tetrahydroxy-olean-l2-en-2X-oic acid and sericoside the cor- 
responding C-28 D-ylucosyl ester. 

INTRODUCTION 

IN THE course of our search for drugs from plant sources, an aq. MeOH extract of the 
rocts aE Tertninal&_r ser-l’ceu Burch. {Combcetaceae 1 s&awed sig&fica& anti-idkmmdary 
prcperties.’ We report herein t&e Eractionatian aE th_e act&e er&z.ct and the isa&.tiaa aC 
a new triterpene acid, named sericic acid (005:/,), which occurs together with the corre- 
spending g&aside, se&aside (0 Id?;{. 

RESULTS AND DISCUSSION 

%+ckcck? (2,: C&4,,U,, off treatment w?k diczffmet&ffe yiedeea ir me&g ester&? 

Acetylation of 2 gave a triacetate (3). which showed in its NMR spectrum signals attribu- 
table ta a vinyl prataa at 6 5.45 (1H, rrrj, six tertiary C-metttyl graups at 6 @70, @9R (6Hj. 
1.04, 1.08 and 1.26, three acetyl methyl groups at 6 1.98 and 2.06 (6H). a carboxy methyl 
grau.y at 3 3.63, arr aLVtoXY. rrret-hYl.cne. gro.u.P at- & 4.22 (2Ii; & two. P‘.-otO1rs- .&i_ 3 3.34. (4 

J 3 Hz) and 3.16 (hd, J 3 Hz), and one proton on a carbon carrying an acetoxyl group 
at 6 4.85 (d. J 11 Hz) which couples with another acetoxy methynic proton adjacent to 
a methylene group and resonating at 6 5.18 (d&f. J, 11, J2 10, J, 4 Hz). In its IR spectrum 

3 exhibited a band at 3640 cm- ’ indicating incomplete acetylation. Further acetylation 
with acetic anhydride and perchloric acid gave a tetra-acetate (4) which showed no hy- 
drcox$lk a’DSoJpi>on and a r!iOWnfie~~ ski% al b 529 05 the pWion resonat& at b 3-56 
in the NMR spectrum of 3. Oxidation of 3 gave a ketone (5); these reactions indicated 
tha;- tin ,?$ ;{w ,%w :&wx$~ ~XWY~B- LT Se%++ ;cti ;y_ AS z 3kGG7) :ti&~Yk ~&kl? 

Information about the nature of the trisubstituted double bond was gained by treatment 
of 1 with bromine in methanol, which gave a bromo-y-lactone (6), which showed an IR 

band at 1760 cm- ’ and the absence of an olefinic proton signal in the NMR spectrum. 
Tiie MS ofl exhibited the typical retro Die&Alder fiagmentarion oTtAe C-ring charac- 

teristic of the A’ 2-P-amyrin skeleton.’ The strong peaks at m/r 264, 146 (264+-H,O), 219 
(264+-C02H)and 201 (264+-COzH-H,O) indicated the presence of a hydroxyl group and 

* Part VII in ihe series “Plants ofMo/ambiquc”. For Port IV SW BOMIWIII)I ILLI. E.. GAlSI 1 IA. B. atld Mr Sr1c.H. 
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a carboxyl group in the D.E ring system; the significant pc’ak at 111 o 240 \\ as attributed 
to an A.B ring system carrying three hydrox),l groups. The carbox! group was assigned 
to the C-17 position on the basis of the CD curw of I which \&as ver!’ similar to ;I series 
of 2’~-ri-itcr(~c1~c-2S-~;ii-l~~~\~li~~ acitih‘ L/ 21 7 nni 1 1~ 5.21. 21ct )I1 I. I hi\ ;i\\ignnlcnt \\;I\ 

also stlpportcd I~\ the f0rm:ltion of6 after trcatnient of 1 \\ ith broniinc. 

From the NMR spectrum of the triacctate 3. t\vo hj,droxyl groups in the A.B ring system 
could be formulated as ;I I.2 or 2.3 dicquatorial dial. as the coupling (J I I HT) between 
the protons on the carbon atoms carrying the oxy~cn sugycsted :I diaxial relationship \lith 
no other pos5lbilit> for the location of tho --( C‘HOH C‘fiOH <‘H, s!stcnl. Stadium lwr- 
iodate oxidation of 1 affhrdcd the acid 7. which was con\ertcd \\ith diwomcthanc into 
the methyl ester 8 and. after accty-lation. into the deri\-ative 9. The NMR spectrum of 9 
exhibited no -CH,OAc signal. on14 CIIICJ aldehydic proton as ~1 singlet at ii 9.35. an acctjl 
methyl group at ii 2X,6. two geminal protons as doublets (J I? HL) at ii 4-00 and 3.20. and 
a strongly dcshielded axial proton (a 6.00. c/r/) whose signal is split bq an ccluatorial (.I 5 
HII and an axial I./ 9 HI-I ccjupling. These data can IX explainctl if ;L sc\cn-n7cmhcrcd A 
ring Carl-> ing II Iiemidcctal groupin p ih ahxiyncd tL> compound 9.' thl i4 Iocatin!g the di- 
equatorial diol groul? of 1 at the (‘-3.3 pwition and the prinwr\ :llcoh~~lic function at tither 
(‘-73 or C-24. Howcwr, the absence in the NMR spectrum (if 3 of ;L (‘-74 mcthll group 
signal5 and the chemical shift (?j 3.22) of the C’H,OAc system shqned that the primary 
hydroxyl group was at (‘-24 (an equatorial CH,OAc system resonates” at higher field 
than (5 3.9). 

;;$$3L @j?% ~)$jsH20R 
ROH,C 2 ” L 

(II) R= COPh (121 R = AC (I51 R=H 
(16) Ry AC 

Independent evidence for the location of the hydroxymethyl group LWS obtained 1~1 
comparison of the CD curves- of sericic acid tribenzoate methyl cstcr (IO) and asiatic acid 
tribenzoate methyl ester (11). The shape of the curves in dioxanc [mauima of Gmilnr intcn- 
sity but opposite sign at i 337 nm (AE - 124) for 10 and i 335 nm i.6,~ + 7.8) for 1 I] indi- 
cated an opposite configuration at the C-4 ccntre. 

’ Kt \Wl(h. .1. L).. SUWI S. I’. M. .tncl HI \I c’k. S. (I ‘96’)) .I. (‘/w,ri. .%I< (‘. 2514, 

’ SIM~II. B. and RASIO(;I. R. I’ (1YOY1 P/li~tc)~hc,,rii\ti~~~ X. 91 7. 
’ Cl11 I’Mi. IT. I- and MT11 I li\MSO\. D. c;:t 19691 T~~rro/i‘di~,Iii 25. 1 I’). 
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‘Tfie kiWK specti-urn (QYIh ]or%ie tefra-acetate (‘djhacislgnal’s rbr acetyl’mefhyigroups af 

is 2.04 (3H) and 1.9 1 (9H), for the C-2, C-3 and C-24 protons at 6 5.34.5.09 and 4.38 respect- 
ively. and for another proton on a carbon atom carrying an acetoxyl group at 6 5.29 (d, 
J 4 Hz). The latter proton. whose location in the D,E ring s)st~‘nl was supported bk the 

MS of 1, can only be accommodated at C-19 since all the remaining possible secondary 
hydroxy-positions possess at least two neighbouring hydrogens. The coupling constant (4 
Hz) suggested that sericic acid is either 18 X-H, 19 P-OH or 18 P-H, I9 x-OH. Inversion 
at C-18 was achieved by acetylation of3 under forcing conditions8 which gave a new tetra- 
a(&&q&X “??2 T* +A 2 . . . I +.; ” k,\.r,. I” UK. LfLllChrlvL’LTR I I4 G JIYF” (3 -5 ‘s!! w,fr lr;z 1 w?i?n %~D~bTL&d “Si? la Gfc; M&K 3-pc- 
trum exhibited an LI.VLI.Y coupling (12 Hz) between the protons at C- 18 and C- 19. Sericic 
acid is thcrelbrc 7r,3/1.19~.24-~e~rah\dr~~~~-~~l~~~~~-2-e~~-2~-oi~ acid (I). I 

Sericoside (13), IR absorption at 1730 and 3100-3600 cm- ‘, did not react with diazo- 
Illt'l+iATi<. A&C7 ~iAX~jk%~k3’~ ~~~~h”a~~~,~~{((~~VG.~~,~~~~~~.‘Jv’~,~h ShWWXi TR 2AYXii~~iOn 
at 3440 cm ’ (incomplete acetjlation) and seven NMR acethl signals between 4 1.86-2.06. 
A&& h~&ro+~c-ils c$ I3 y;lzI&d D-&UWX and s~icic a& &tiiIe LiA<K, r26ticf&n gaw 

the penGn$n-oxy derjva\jve 15 which was c’narac‘rerizeb as Yne tetra-acetate 16 idenijca\ 
with the same compound prepared from 1. Exhaustive methylation of 13 and acidic hy- 
drolysis afforded 2,3,4.6-tetra-@methyl-D-glucose. On the basis of these data sericoside 
was assigned structure 13. The nature of the glycosidic linkage was clearly shown to be 
p by the signal, in the NMR spectrum of 14, at 6 5.60 (lH, d, J 8 Hz) attributable to the 
axial C-l proton of the glucose moiety. 

Isolation of.thr;ritrr~rnoids. The dry powdered rbots (1.47 kg) were refluxed in 90% MeOH several times and 
the exlradl%ereb’no~. cone anh iihu>eh w’rin%_,Q.T’ne hafx’nrown ag. schnwas &ixen wi?nY%Q TanbYntn 
with +BuOH. The CHCI, extracts were evaporated to dryness and the residue chromatographed on silica Tel 
using EtOAc McOH (c)5:51 as cluent: 7X0 mg ofsericic acid (I) WA-C obtained. The BuOH extracts wcrc concn, 
diluted with Et,0 and the solid material collected and dried. After column chromatography [silica gel, CHCI,- 
MeOH-H ,O (13: 7: ?), lower phase]. 2.1 p of sericoside (13) were obtained. 

Sericic &id(l) showed the f&low&g properties: m.p. 282’ (from EtOH), [r]p + 38’ (c 0.32, EtOH). IR (KBr): 
3450, 1705 cm-‘. MS: rnjr 504 (M+ , 1:/,), 486 (2). 468 (2). 442 (6). 264 (95). 246 (65). 240 (9). 231 (52). 219 (17). 
201 (100). (Calc. for C,,H,,O,: C. 71.34; H, 9.60. Found: C. 71.28; H. 9.67.) 

Srricosidr (13) showed the following properties: m.p. 209” (from MeOH), [r]:’ +54 (c 2. pyr), IR (KBr): 
360@3100. 1730 cm- ‘. (Calc. for C,,H,,O, , : C, 64.82: H. 8.77. Found: C, 64.73; H, 8.85.) 

Serick acid rwthyl est;v (2). ExcessCgZGN’; was added to a MeOH soln of 1 (300 mg); the methyl ester crystal- 
lized from MeOH. m.p. 160’, [rll, +41’ (c 0.3, EtOH), M+ 518. IR (KBr): 3420, 1725 cm- ‘. (Calc. for C3,Hs00h: 
C, 71.76: H. 9.72. Found: C, 71.69; H, 9.70.) 

Scrick trcitl rm~th~~/ c~tcr’ tr~i~rwttrtc~ (3). 90 mp of 2 in 2 ml of C,H,N wcrc treated with Ac,O (I ml) for 24 
hr at room temp. dilution with H,O and crystallization from aq. EtOH gave 3. m.p. 17X . [z],, - II) (c 7. pyr). 
IR (C‘H(‘I,q): 3640. 1750 cm ‘. (Calc. for C,,Hi,,OL,: C. 6X,X9: H. X.75. Found: C‘. 6X.91: H. 8.77). 

Swicic twitl m~rhyl ~‘srer terrtr-acrtute (4). A drop of HCIO, was added at - 10 to a soln of 3 (45 mg) in AczO 
(2 ml) and the mixture was kept at room temp. for 15 min. Dilution with Hz0 and crystallization from aq. EtOH 
yielded 4, m.p. 7-25, IR jKBr): 1740 cm- I. jCa\c. for C,&S,O,,>: C. 68.17: H, 8-51. Found: C. 6S.09; H. s-5x.1 

19-&m swicic ucid methyl ester triucetatr (5). A soln of 3 (35 mg) in MezCO (3 ml) was treated at lo- with 
0.4 ml of Jones reagent for 15 min. Dilution with H,O and extraction with Et,0 gave pure 5. m.p. 200“ (from 
aq. MeOH). [T],~ +?3 (c 0.5. EtOH). IR (KBr): 1745. 1735. 1710 cm-‘. NMR (60 MHz. CDCl,)6: 5.28 (IH. 
11,. C-l? HI 5.03 (IH. ir,.(:-7 H\. 4.X? <lH. cl. >I 10 I+. C-3 H\. 4.18 (1H. \. C-24 H:\. 3.71 I,lH. /J.\. C-IX H\. 3.65 
(3H, S. -CO,I&). 2.0X (6H, 5, OCO&), 2,00(3H. s. -OCO&). (Calc. for C,,H,,O,: C. X3.08; H. 10.18. Found: 
C. X2.99: H. IO.IQ.1 

’ RUZICKA. L., GKOB. A.. EGLI, R. and JEGER, 0. (1943) He/u. Chin Actu 26, 1218. 



Suicic aid hrorrlo-~-lucro,lr (6). A soln of 1 (26 mg) in MeOH (2 ml) was treated with Br, (IO mg) in MeOH 
(1 ml). After 30 min the soln was cooled to give crystals of 6. m.p. 22X . IR (KBr): 1760 cm-‘. (Calc. fol 
CJ,,Hd,O,Br: C, 61.72: H. X.12; Br. 13.69. Found: C, 61.69: H. X,1.5: Br. 13.71.) 

Ositiiltiorl qf’l lvitll .sodiu,n ,~~etnl”“iodutc. A McOH soln of 1 (I 50 mg) was treated at room temp. with aq. 
NaIO, (10 ml. @I N). After 30 min white necdlcs of 7 crystallized. m.p. 214^. which were dissolved in MeOH 
and treated with an excess of CH,NZ. Evaporation to dryness and crystallization from aq. MeOH gave 8. m.p. 
1.33 . [cL]~) +77 (c 2. pyr): 100 mg of 8 were treated for 16 hr at room temp. with Ac,O (I.5 ml) in C,H,N 
soln. Usual working up gave 9. m.p. I I9 [Y.& + 75 (c 2. pyr). IR (KBr). .3S6O. 1730 cm-~ ‘. (Calc. for C‘,,H,,O,: 
C‘. 73.2X; H, X.95. Found: C. 73.19; H. 8.98.) 

.,~.\itriic i/ciL/ uwt/q~/ c~cr rrihcr~:ouru (1 I). Asiatic acid (700 mg) was dissolved m McOH and treated with 
CH,N2. After evaporation to drqncss. the residue was treated for 16 hr Lvith 5 drops of PhCOCl in C,H,N soln 
L’sual working up gave 11. m.p. 236 (from EtOH). i.,,,,,, (MeOH) 230 nm (loge 4.58). IR (KBr): 1775. 1600. 1584. 
7 IO cm ’ (C’:~lc. for C,.H,,,O,: (‘. 76.61: H. 767. Found: C‘. 76.65: H. 7.64.1 

.SWI~ I< ~rc,~t/ 1 S-r-H m~r/~~~/ ~‘\rcr ~~‘l,‘i,-tl(‘i’ltll(’ (12). A soln of 3 (YO mg) m H04c containing W,, HBr was kept 
at room temp. for 24 hr: dilutlorl with cold H,O. filtration of the ppt and cr)stnlllzation from u-hexanc ga+c 
12 (65 mg), m.p. 195~. [x]~ + 13 (c 0.4. EtOH). IR (KBr): 1748, 1725 cm-‘. NMR (60 MHz. CDCI,)6: 5.43 (I H, 
,I!. C-12 H). 5.22 (IH. 111. C-2 H). 4.86 (IH. il. J 12 Hz. C-19 H). 4.80 I IH, tl. J I I Hr. C-3 H). 4.14 (‘H. s. C-34 
Ii,). 3.59 (3H. \. -CO&), 2.86 (IH. hd. J 12 Hr. C-IX H). 2.1 I (6H. 5. OCO&), 1.06 (6H. s. OCOMe). (Calc. 
for C119Hiy0,0: C, 6X.17: H. X.51. Found: c‘, 6X.12; H. X.54.) 

Sc,~asir/r /~/~ta-c~crtr/rc (14). 100 mg of scricoside were acctylated under standard conditions. 14 showed: m.p. 
252 (from iso-Pr,O), rTID - Y (c 2. pyr). IR (KBr): 3340, 1740 cm- ‘. NMR (IO0 MHz, CDC1,)6: 5.60 (IH, tl. 
J 8 Hz). 5.5 4.7 (9H as a complex system). 4.24 (7H. 5. C-24 H,). 3.34 (11-i. hcl, J 3 Hz. C-IX H). 3-08 (IH. [I. 
.I 3 HI. C-19 H). 2.06 I X6 (7 ~~Oc‘Oti groups). iC’alc. for (‘,-H-,,O,,: C. 69.90: H. 7,2l. Found: C. 69.X1: ti. 
7.28.) 

?icldcd 15. \\h~ch. .~ltcr acct!latiot? uilbrdcd 16 (25 mp). ‘imorphou\ ~11d. IR (I(b): 3560. 1740 cm ‘. NMR 
(60 hlH/. C‘DCl,)li: 5.45 (IH. iii, C-12 H), 5.35 (IH. ~7,. C-2 H). 4.71 (IH. <i. J I I HL. C-3 H). 4.11 (2H. 5. (‘-14 


