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Abstract-The leaves of Prunus serotma and P htamca contam a new trlterpene, 2a 3a-dlhydroxyurs-12-en- 
28-0~ aad, Isolated m form of Its methyl ester Other trlterpenes present m these species are ursohc acid and 
ursol aldehyde P htanzca also yields frledehne 

INTRODUCTION 

Prunus serotvm Ehrh , orlgmated m North America, IS frequently found m Dutch woods 
and has even developed mto a serious problem P lusztun~a L, the Portuguese cherry 
laurel, 1s from the Canary Islands, Southwest Spain, and Portugal Our interest m these 
species was aroused by a commumcatlon’ which stated that larvae of the sllkmoth 
Hyulophora cecropza L, feeding on P lusztunm moult prematurely, whereas when P 
serotznu was the host plant, normal development took place In the course of our 
mvestlgatlon of this phenomenon, we exammed the trlterpenes of both plants P serotznu 
was known to contam ursohc acld,2 but no other trlterpenes from these species seem to 
have bet jorted We now report the presence of a new trlterpene acid as well as that 
of some trlterpenes of already known structure m both specres 

RESULTS 

The non-saponifiable fraction of the benzene extract of dried leaves of P hsrtuwca 
were found to contam frledehn (D A frledelane-3-one) but this compound was not 
detected m P serotma The non-sapomfiable fractions of both species contam a compound 
that shows a vlvld blue Llebermann-Burchard Reactlon (LBR) We were not able to 
obtain this compound m a sufficiently pure state to allow ldentlficatlon by spectro- 
scoplcal means However, its behavlour on argentated silica and the fact of Its being 
oxldlzed to ursohc acid by the silver nitrate-ammoma reagent strongly suggested It to be 
ursol aldehyde This was proved by a chromatographlcal comparison of the compound 
with a synthetic sample of urs-12-en-28-al-3p-o1(1) More neutral triterpenes appear to be 
present m both plants and are currently under mvestlgatlon 

* Part 1 m the projected series “Constituents of Prunus species ” 
7 Part of this work was pubhshed m a thesis “Phytochemlcal mvesttgatlons of Prunus lusltamca and 

Prunus serotma, host plants of Hyalophora cecropla” Utrecht (1972) 

’ STAAL, G B (1967) Report 1967-I from Research group Integrated Control of Insects, Wageningen 
* POWER, F B and MOORE, CH W (1910) / Chem Sot 9, 1009 
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TLCs of the acid fractions of both species show dn identicdl picture on detection with 
LB reagent Both fractions were methylated and chromatographed on slhca The main 
product isolated appeared to be methyl ursolate (2), however a new product, methyl 
2x,3x-dlhydroxyurs- l2-en-2%oate (3) (colourless needles m p 196 19X ) wLis also Is&ted 
The reasoning leddmg to the assignment of this structure to 3 IS given belon 

\ 
H 

j-_ 
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( 1) R,= R2=RJ=H, Rq=OH, R,=CHO 
(2) RI= Ri!=R3=H, Rq=OH, R,=COOMe 

RI-.. 
R2 k 

(3) R,=R3=OH,R2=R4=H, Rg=COOMe 
(31x1 R,= R3=OAc,R2=R4=H, R5 = COOMe 

R4 ,, 
Ri 

(61 R,= R2=R3=Hr Rq=OH, Rg=CH20H 
‘H 

(1) 

High resolution MS of 3 Indicates an elementary formula C31H5004 and gives the 
characterlstlc pattern of a Al’- ursene or a A”-oleanene ’ However, the IR spectrum of 
3 (in pyndme) shous absorptlons dt 1390. 1380, 1360 (wedk), 1108, 1276 ‘md 123X cm ‘, 
strongly resembling that reported by Sndtzke4 for compounds Mlth ‘in ur\ene-type 
structure The PMR spectrum of 3, m the range 6 0 75-l 25 (h In ppm downfield from 
TMS), shows five smgulet methyl signals and two doublets, partly obscured by the 
smgulet peaks, also m agreement with dn ursane-type compound, m the PMR spectrum 
of an oleanene-type compound seven methyl smgulets and no doublets would have been 
observed Also present in the PMR spectrum of 3 1s d doublet (J 1lHz) dt 0 2 12, attributed 
by Cheung and Yan’ to the C- 18 proton m d A”-ursene compound the co1 respondmg 
Okanene compound gives rise to dn A&qunrtet dt 6 2 8 

A broad signal (1 H) at 6 5 22 confirms the presence of a double bond m 3 
The mdss spectrum of 3 shows d strlkmg resemblance to thdt of methyl ursolate In 

both spectra d base peak at nl,/e 262 appears, thus indicating that rmgs D dnd E from 
methyl uryolate form a part of 3 ds we11 

Methyl ursolate 
R, = R2=R3=H, R,=OH 

m/e 470 

$g-J + *ooMe 
,,’ 6 

(4) (5) 

m/e 207 m/e 262 

(3) 
R,= R3=OH, Rz=R.+=H 

m/e 486 m/e 223 m/e 262 
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The presence of the COOMe group 1s confirmed by the IR (carbonyl absorption at 
1725 cm-‘), PMR (smgulet, 3H, at 6 3 58) and MS (peaks at m/e 427 (M+ -COOMe) 
and 203 (5 -COOMe)) 3 contains one oxygen atom more than methyl ursolate The 
appearance of a sIgna at mJe 223 m the MS of 3 and the absence of one at mJe 207 
shows that the additional oxygen atom 1s present m rmg A or B (see Scheme 1) 

A peak at about 3400 cm- ’ m the IR spectrum of 3 (m KBr) shows the presence of at 
least one hydroxyl group The MS contains peaks at m/e 468 (M+-H20) and m/e 450 
(M+-2H,O) In the PMR spectrum a signal at 6 3 39 (1 H, d, .I 3 Hz) and one centered at 
6 3 97 (1 H, m) can be attributed to the a-protons of two secondary hydroxyl groups 
The presence of two hydroxyl groups 1s further confirmed by acetylatlon of 3, accordmg 
to the MS a dlacetate (3a) 1s obtained (peaks at m/e 570 (M+), m/e 510 (M+-MeCOOH), 
and m/e 450 (M+-2 MeCOOH) 

The last problem to be solved was the position of the two OH-groups m the rings A 
and/or B On account of the doublet at 6 3 39 m the PMR spectrum of 3 the two 
hydroxyl groups should be vlcmal They can only be so placed at the positions 1 and 2, 
2 and 3, or 6 and 7 

In a 6,7-dlol the C-6 proton should give rise to a quartet, the signal at 6 3 97 1s much 
more complicated Furthermore, the presence of a OH-group at C-6 gves rise to a peak 
at m/e 302 m the MS6 (due to dehydration and a retro Duels-Alder reaction), this signal 1s 
virtually absent m the MS of 3 Thus the 6,7-dlol 1s excluded 

For biogenetic reasons a 2,3-&ol 1s very hkely and to be preferred to an 1,2-dlol Of 
the four 2,3-dlol systems possible three can be ruled out by exammmg the IR spectrum of 
3 (m Ccl,, 0 005 M) m this spectrum three peaks appear, respectively at 3643, 3623 and 
3580 cm-.‘, with increasing intensity Tschesche et al 7 have shown that, of the oleanene 
&ols, only the 2/?,3p-dlol structure gives rise to three absorptlons m this range 

Recently, Cheung and Yan* concluded from PMR data that the structures for the two 
cls-2,3-dlols of the oleanene series as synthesized by DJerassi et al 9 and used by 
Tschesche et al 7 for their experiment should be interchanged Consequently 3 should 
possess the 2cr,3@-dlol configuration This conclusion IS confirmed by comparing the 
chermcal shifts of the smgulet methyl groups m the PMR spectra of the four possible 
methyl-urs-12-en-28-oate-2,3-dlols, calculated accordmg to Cheung,” with the shifts of the 
methyl groups of 3 and those of the two ursene dlols synthesized by us, the, 2a,3c(-dlol 
and the 2j?,3p-dlol (Table 1) 

The two CLS ursene dlols were synthesized by dehydration of methyl ursolate followed by 
oxldatlon with 0~0, The two dlols were separated by repeated chromatography on 
alumma From Table 1 it can be seen that both the 2c1,3a-dlol and the 2c(-3fi-dlol can give 
rise to the methyl singlet shifts of 3, however, the 2a,3/Cdlol hds been ruled out on 
account of the IR spectral data obtained for 3, the shifts of 3 and those of the synthesized 
2a,3c(-dlol agree very well The structure of the 2fl,3fl ursene dlol is fully confirmed by 
Its IR-spectrum (m Ccl,) and its PMR spectrum It should be noted that the IR and 
PMR spectral data further reduce the (already small) posslblhty of 3 being a 1,Zursene 
dlol 

6 PINHA$ H (1969) Bull Sot Chum Fr 3592 
’ TSCHESCHE, R , HENCKEL, E and SNATZKE, G (1964) Lwblgs Ann Chem 676, 175 
s CHEUNG, H T and YAN, T C (1970) J Chem Sot D, 369 
9 DIERASSI, C, THOMAS, D B , LIVINGSTON, A L and THOMPSON, C R (1957) J Am Chem Sot 79,5292 

lo CHEUNG, H T and WILLIAMSON, D G (1969) Tetrahedron 25, 119 
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In conclusion, It can now be stated that the compound (3) we have Isolated, IS 
2x,3sc-dihydroxyurs-12-en-28-oate Accordmgly the acid present in P ~erotm 
htanrca IS 2z,3r-dlhydroxyurs-l2-en-28-olc acid 

methyl 
and P 

TABLE 1 CHFMICAL SHIFTS* OI THF YINGI,L~T METHYL GKO~NPS oh METHYL URS-~~-EN-~~- 
o~rt-2,3-oro~s 

C 23 C 24 C 25 C 26 c 27 

2~3% OH? 098 0 875 094 0 73 1 075 
2~(,3/Y OH? 100 081 094 0 75 1 07 
2/I,3a OH? 0 975 1 07 1 23 0 76 1 075 
28,38 OHt 1 02 IO0 I 23 0 775 I 075 
31 1 00 0 84 094 0 72 I 07 
2r,3a OH4 1 01 0 85 0 96 0 73 1 10 
WB OW 099 099 1 22 0 75 1 05 

* In ppm downfield from TMS 
t Calculated accordmg to Cheung * ” for the four possible methyl urs-12-en-28-odte-2,3- 

dlols 
1 Found for 3 
$ Found for the 5yntheslzed methyl urs-12-en-28-odte-2.3-dlols 

DISCUSSION 

FrIedelm has previously been reported ds d constituent of Prunuv turfosa” and P 
nepalewr’ 2 and has now been ldentlfied m P lusltanlca However, Its absence m P 
serotzna underhnes Samsbury’s statement that any tdxonomlc conclusion 1s precluded with 
respect to frledelme 

HItherto, ursohc acid was found m all the Prunus species mvestlgated 12,13 Therefore, 
Its occurrence m P lusztanzca 1s not surprlsmg The co-occurrence of ursol aldehyde and 
ursohc acid suggests a blosynthetlc sequence r-amyrme --+ uvaol -+ ursol aldehyde -+ 
ursohc acid As the presence of the correspondmg compounds m the lupane series m 
Alangwn lamarekzz Thw l4 has been reported, It seems interesting to mvestlgate the 
neutral trlterpene alcohols of P lusztanzta and P serotwa It should be noted that ursol 
aldehyde was demonstrated to be present m some Dlpterocarpaceae’ 5 lh but only m d few 
cases m co-occurrence with ursohc dcld 

Another questlon arlses from the presence of 2a,3a-dlhydroxyurs-l2-en-28-olc ,rcld m P 
lusztamca and P serotzna IS it synthesized from the rn‘un trlterpene acid present I e ursohc 
acid, dnd if so, how does the blosynthesls take place’ We are now looking for possible 
triterpene acid Intermediates to answer these questlons 

EXPERIMENTAL 

M ps are uncorrected IR spectra were recorded on a Beckman IR 8 or d Perkm Elmer 457 double beam 
spectrometer PMR spectra were recorded on d Vdrlan HA 100 m CDC13 with TMS as an Internal standard 
MS were recorded on dn AEI MS 902 at 70 eV 

,‘Lor~-\~lpoll~fi(lhl~, /~wtrr~u[ Prurluc luutanrctr 1 0 kg of dried ledvr5 (collected m June 1969) were exttdcted Hlth 
hot C,H, The solvent U‘I~ lemobed ‘tnd the resldur. dl\solvLd m ‘1 mixture or 3 I MeOH 300 ml Hz0 ,tnd 

’ I SAINSBURY. M (I 970) Phytothem rrry 9, 2209 
lZ BAR~A A K and MAITI P C (1957) SC! Cltlt 23, 155 
I3 LF MEI K and P~CRRAT H (1955) A/m Pharr17 FJ 13. 169 
I4 PAKRASH~ S C BHATTACHAKYVA J, MOOK~RJE~, S and SAMA~TA, T B (1968) Phytochrrnr~tr ) 7,461 
” BISSET N 'G , &AVANEL, V , LANTZ, J P and WOLFF R E (1971) Phytodwmm y 10 
” BISS& N G DIAI, M A EHR~:T, C and OURI?~~Y G (1967) Ph~tochrrnrvrr~6, 139; 

2451 
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92 4 g KOH and refluxed under N, for 2 hr The non-saponifiable fraction (NSF) was obtamed after removal 
of MeOH and addition of H,O followed by extraction with Et,0 The acid fraction was obtained by acldifymg 
the HZ0 layer and extraction with Et,0 The Et,0 extract contamm(r the NSF was dried the solvent 
removed and the fraction redissolved In-hexane From this soln on standmg, a solid preclpltated that was 
recrystalhzed from MeOH-CHCI, (1 I) to give friedelm (0 5 g), identified by comparmg Its IR, PMR dnd MS 
with those of an authentic sample The hexane soln was chromatographed on silica Eluhon with C6H6 gave a 
rmxture of triterpenes Further elutlon with C6H,-Et,0 (19 1) afforded a substance that showed a vlvld blue 
LBR Rechromatography on silica with hexane-EtOAc (4 1) yielded 300 mg of an 011 (1) Chromatographymg 
this oil on silica impregnated with 5% AgNO, gave a crystalhne product on ehmon with Me,CO This was 
treated with dll NH,, subsequent extractlon with Et,0 gave a mixture of products m which only a small amount 
of 1 was present One of the main products was shown to be ldentlcal with ursohc acid by TLC 

Prunus serotma 10 Kg of fresh leaves (collected in June 1969) was dried and treated m the same wny as 
described for P lusrturmo No frledelm could be detected m the NSF by TLC 1 was present m an estimated 
amount of 30 mg 

Reduction of methyl ursolate 60 mg methyl ursolate was reduced with 100 mg LIAIH, m Et,0 to give 
58 mg urs-12-en-3/i,28-dlol (uvaol) (6), m p 229-230” after recrystalhzatlon from MeOH (ht ” 232-233”) 

Oxydatton ofuvaol to ursol aldehyde 6 was stirred for 1 hr with freshly prepared MnO, m hexdne at 20” 
The resulting nuxture of products was chromatographed on silica with CHCI, to give a few mg of a pure 
compound (7) [IR m CHC& 3565 cm-’ (OH) and 1726 cm-’ (aldehyde)] 

TLC of7 and 1 7 and 1 behaved ldentlcally m the followmg TLC systems B02-G, eluentla CHCI,, Et,O, 
CHCI,-Me,CO (9 1) C,H,-EtOAc (1 2), C6Hs-Et20 (9 1) S&-G + 5% AgNO,, eluentla C,H,-Et,0 (9 1) 
hexane-EtOAc (4 l), C6H,-EtOAc (1 2) A1,03 neutral, eluentla CsH6, hexane-EtOAc (19 l), hexdne-EtOAc 
(4 l), CHCl,-Me,CO (9 l), CHCl,-MeOH (9 1) 

hdfractlons The acid fractions-of both species were treated with CHZN, m Et,O, and the reaction products 
were exammed by TLC BO,-G, CHCl,-Me,CO (9 1) detection with LBR R, 0 56 (red brown), 0 37 (pink), 
0 21 (pink), 0 15 (pink), 0 11 (pink) and 0 02 (purple) The reaction products were chromatographed on s&a 
Elutlon with CHCI, gave methyl ursolate, Id&lied by Its IR, Ph/lR, and MS From P lu&aka 15 g was 
obtained an oily product that could be purified by rechromatography on slhca with Et,0 Thus gave 230 mg 
(resp 35 mg) of pure 3, m p after recrystalhzatlon from MeOH-H,O (4 I) 196198”, a$’ + 52” (c 1 2, CHCI,), 
IR (1% in KBr) 3430 1032 and 990 cm-’ (OH), 1722 (CO), IR (0 5% m pyrldme) 1390, 1380, 1360 (w)_ 1308, 
1276 and 1236 cm-’ (ursane skeleton), IR (0 005 M m Ccl.+) 3643, 3623 and 3579 5 cm-’ (2a,3a-dlol) PMR 
6 5 22 (1 H, broad, > C=CIj-CH_,), 3 97 (1 H, M, -CH,-C@OH-C ), 3 58 (3 H, s, -COOCH3), 3 39 (1 H, d, J 3 Hz, 
-CHOH-CHOH-C ), 2 22 (1 H, d, J 11 Hz), and smgulets of Me-groups at 107, 100, 094, 0 84 and 0 72 
MS M+ 486 (Found 486 3690, Required for C31H5004 486 3709), m/e 471 (MI-CH3), 468 (Mf-H20), 453 (M+- 
Me-H,O), 435 (M+-Me-2H,O) 426 (M+-MeCOOH), 262,249,223,203. 189, 133 and 119 Acetylation of 3 was 
with pyridme_HOAc (I 1) and leavmg the rmxture overmght Solvent was evaporated and the residue chromato- 
graphed on silica with CHCl, to give pure 3-&acetate (MS M+ 570, m/e 510 (Mf-MeCOOH) and 450 (M+-2 
MeCOOH) 

Dehydration of methyl ursolate 10 g methyl ursolate m 15 ml pyndme and 1 5 ml mesylchlorlde was left at 
room temp for 24 hr HZ0 was added, the nuxture acl&fied with H,SO, and extracted with Et,0 This gave 
1 1 g crude mesylate that was recrystallized 2 x from EtOH to yield 780 mg colourless needles m p 120-124” 
The mesylate was heated m 75 ml pyndme for 22 hr at 130” The solvent was evaporated and the residue was shown 
by TLC to consist of 2 products (B02-G + 5% AgN03, hexane-C,H, (1 l), R, 0 45 and 0 35) Separation 
was performed by chromatography on silica to yield 470 mg of methyl urs-2,12-&en-28-oate (8) (R, 045). 
Recrystalhzatlon from MeOH-CHCl, gave colourless needles mp 192-194” The PMR and MS were m 
accordance with these structure 

OsO,-ouvdatlon of 8 108 mg 8 and 750 mg 0~0, m dloxane were left for 12 days at room temp After 
passmg HZS through the soln thrs was filtered and the filtrate evaporated to dryness The residue wds chromato- 
graphed several times on acidic AI,O, with Et,GMeOH (19 1) to give 30 mg of pure dlol A (R, 0 55) and 27 
mg of pure dlol B (R, 0 46) The latter was chromatographlcally and spectroscopically identical with compound 
3 from both Prunus species 

Acknowledgements-The authors are indebted to Drs E A Mennega of the Botanical Institute, State Umverslty 
of Utrecht for ldentlficatlon and collection of P serotma leaves and to Prof Dr A Fernandez of the 
Instltuto Bodmco Dr Julio Henrlques, University of Colmbra, Portugal for idenfificahon and collection of P 
lusltanlca leaves The authors wish to thank Drs J Marsman for his help m mterpretatmg the PMR 
spectra, A V E George for recording the IR spectra and C Vershns for recording the MS P WiJkens IS 
thanked for his part m the synthetic work 

I’ Fum, K and OSUMI, S (1940) Chem Zentralblatt 111,62 


