
CHEMOTAXONOMY OF THE RUTACEAE-II’ 

EXTRACTIVES OF SEVERINIA BUXIFOLIA (Poir.) Ten. 
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Aktraet-Leaf extracts d Severtnw buxt/olia (Polr.) Ten. were found to contam se&n. small amounts 
of an alkaloid and a new coumann which was shown by chemical and spectroscopr studta to be S.7- 
dimethoxy-&(3’methyl-2’+xobutyl)coumano. Extracts of the frulr gave small amounts of rselin, 
impcratorin. isopimpmclin. bergapten and the same alkaloid as that found in rbe leal extracts Base 
saponiGcatloa d the alkaloid gave palmitic ami and an alcohol namai sevtine. Severine is a N-benzoyl- 
tyramine derivative and was shown IO have structure I6 by chemical and spectroscopic studies. 

ALTHOLGH Seoerinia buxifolia (Pair.) Ten. and CihuT are both members of the same 
sub-family of the Rutaceae, they are not closely related botanically. However, 
Cirrus species can be readily grafted onto S. buxifolkx3 It is therefore of special interest 
to determine in a qualitative way how its chemical constituents compare with those 
of C&us.* 
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Utuvasity of Gbromia Pres& Etefkcky (1943). 
Tbc volatik constituents d S. bwgofb rrantly have beut invatigatad by Scora; R W. Scorq Phyre 
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Chromatography of leaf extracts on alumina yielded se&n (1). small amounts 
of an alkaloid which will be discussed below. and a new coumarin. This coumarin. 
m.p. 128-I 30’. analyzed for C,6H rsOs and showed a blue fluorescence. suggesting 
a coumarin rather than a psoralcn system. The UV spectrum was similar to that of 
limettin (5.7dimcthoxycoumarin; 2)’ The IR spectrum showed an exceptionally 
intense carbonyl band and the coumarin readily formed a yellow 2.4-DNP and a 

7 

8 9 

semi-carbazone (m.p. 234-238” dec). The NMR 
typical coumarin AB doublet6 one aromatic 
isopropyl system. 

2 

spectrum showed resonances for a 
singlet, two Me0 groups and an 

The keto group is unconjugated with the aromatic ring since 6- or 8-acyl coumarins 
exhibit quite different UV spectra.’ * The unconjugated keto group is also consistent 
with the yellow rather than an orange color of the 2.4-DNP derivative and lack of 
change in the UV spectra of the thioketal and deoxyderivatives compared to the 
parent coumarin.’ Structures 3 and 4 arc consistent with these observations. 

In dcuteriochloroform a IWO proton singlet. caused by the z-methylene group. is 
hidden under the Me0 resonances. Demonstration of the presence of this singlet 
was obtained from the NMR spectrum in benzene. The two methoxy resonances 
occurred well uplield at 6 3.35 in benzene while a two proton singlet remained at 
6 3.80 compared to the spectrum obtained in dcuteriochloroform. 

Compound 3 is a known conversion product of toddalolactone (5)” (and aculeatin 
hydrdte”) and has m.p. 120-121”; semicarbazonc. m.p. 209-210”. On the basis of 

’ W L Stanley and S. 11 Vannicr. J. Am Ckm. Sec. 79. 3688 (1957); tl. B(lhm and T Sevenn Arch 
Phonn 2w. 486 (1957) 

’ .Ss for exampk. D. L D~ya. Tcnohedrcm 22 2923 (1966) and Ref I. 

’ C. DJCW~. E J Eisenbraun B. Gllbc~~. A J Lemin. S. I? Marfey and M. P Monra. J Am. Chon Sot 

80. 3686 (1958). L Cromble. D E. Games and A. McConmck. Tcrrahedron Lcrvrs 145. IS1 (1966) 
a R A Pmnegan B Gdkrt. L1 J. Gwnbraun and C D~erasst_ 1. Org CM U. 21s (1960) 
’ S.7-Dlmcrhoxy-R-lsovalerylcoumarin m p. 150 151’. IS a known raiuction podua of glabdactonc. 

7’ Kanyone and K Hatr J Pharm Sot. Jupn 76 649 (1956). Chcm Absh 51. I152 (1957). 
” B B. Dcy and P. P Rllay. Arch Phurm. 273. 223 (1935) 
” P. Dutta J Itad. Chun SM. 19.425 (1942); F M Dean. Nohtrlly Occurring Oxygen Ring Compounds 

p IRX Burmwor~h London (1963) 
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this evidence. structure 3 can be rejected for the coumarin under study leaving only 
4 for consideration. More direct evidence for location of the Scarbon side chain was 
obtained by a method tirst worked out by Sp&h et al.‘2 for toddalolactone (5). 

Exhaustive ethylation with diethyl sulfate under basic conditions. followed by 
oxidation with potassium permanganate, isolation of the acid fraction and esterifica- 
tion with diazomethane will give one of two possible diesters, 6 or 7, depending on 
the orientation of the side chain. Both of these diesters have been synthesized and 
dilfer b m.p. by 35”.” In this manner 7 was obtained from the coumarin which is 
the opposite orientation to that obtained from toddalolactone (5). The new coumatin 
must be 5,7dimethoxy-8-(3’-methyl-2’-oxobutyl)coumarin (4). 

Further evidence. for the nature of the side chain was obtained by conversion of 
the parent coumarin (4) to a thioketal(8). Raney Nickel desulfuration of the thioketal 
gave the deoxyderivative 9, 5,7-dimethoxy-8-(3’methylbutyl)coumarin. Attempted 
synthesis of 9 by Friedel-Crafts reaction of limettin (2) with isopentyl bromide under 
a variety of conditions and solvents was unsuccessful. Attempted synthesis of 9 by 
a Pechmann reaction’” with 2-hydroxy4,6dimethoxyisovaleropherone* and malic 
acid was also unsuccessful. 

From the pattern of structures for extractives found in the Rutaceae it is now 
generally accepted that the frequently occurring isopentyl side chain can be modified 
by epoxidation followed by hydrolysis to a I.Zdiol.” This resonabk hypothesis 
has not yet been put to the test with radio labeled materials. It now appears that the 
IZdiol can be further modified (aside from ring closure or elimination possibilities) 
biogenetically in two different ways formally analogous to the pinacol rearrangement. 
This can occur by migration of a @-proton to give a keto product as observed in the 
present case, or by migration of the @.Cs bond to give an aldehyde product of the 
type recently described by Fisher and Nordby.” 

HO-+( 

Ye R 

Similarly modified isopentyl side chains are found in the cases of evoxidine 
( 10)16 halfordinone (11)” and lunidonin (12)‘s all extractives of rutaceous plants. 
All of these products co-occur naturally with the corresponding 1.2diol. 

‘HO Y 
R 

” E Spath. B B. Dcy and E Tyray. Ber Duch Chem Ges. II. 1825 (1938); Ihd 72 53 (1939). 

” S. Sctbna and R. Phadke. Org Reacrica Vol. VII; p. I. 
” W B Whalky in W D. OIlis, Receru Deuel~pmenu m the Chemisrry qf Noturd Phendic Compowdr 

p. 37. Pcrgamon, New York (1961); W. D. OUis am! I. 0. Sutberiand, J&d p 83 

” J F. Fisher and H E. Nordby. Tcotiron 22, 1489 (1966): W L Stanky. private communication; 
s air, Rd 14. p 40. 

” The cas devoxidine (10) may bc ambiguous as II may be only ao artifact ; F. W Eaxtwood. G. H. Hug&s 
and E Ritcbic. Awr. I Glum. 7.87 (1954) 

” W D.Crow and J H Hod&in Ausr J Chnn 17. 119(1964) 
” A.‘R(lcggcr and D. StaulTacher. He/c. chim Am 46 2329 (1963) 
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Ih R, = H. R, - -O<H,CH==C= 
CH, 

13b R, = MeO.R,=H 
cti, 

13~ R, -R, = Me0 

The fruit of S. buxi/ofia was found to contain large amounts of fats, an alkaloid, 
and small amounts of seselin (I), imperatorin (Da), bergapten (13b) and isopimpincl- 
lin (13c) The alkaloid was isolated on a small scak by chromatography on alumina 
and crystallized from benzene or ethyl acetate-htxane as a waxy product melting 
sharply at 113114”. It was non-sublimable and was recovered unchanged after 
attempted acetylation with acetic anhydridcpyridine. The IR spectrum showed a 
sharp N-H or C&H band at 3330 cm - 1 and an ester band at 1739 cm- ‘. The natural 
material 19 was saponified by sodium hydroxide in aqueous dioxane to give palmitic 
acid and an alcohol. This alcohol, which anal@ for C2,H,aN0,, has been named 
severine. The IR spectrum of severine (16) lacked the ester band but otherwise was 
very similar to that of the starting ester. Rotational measurements on both severine 
and its palmitate ester indicates that the system is optically inactive. Sever& was 
easily converted to a monoacetate (17) and could be oxidized to a ketone, severone 
(18) with chromic acid. Inspection of the NMR spectra of these compounds with 
biogenetic considerations suggested the presence of the fragment 14. 

J’ALMITATE 

The NMR spectrum of severine (16) was very similar to that of the starting ester 
(19) except for changes expected by hydrolysis of a fatty acid ester, e.g an upheld 
shift of a one proton symmetrical triplet showing that the natural alkaloid was the 
ester of a secondary alcohol (see Table 1 for summary of NMR data). The a-methylene 
and terminal Me groups of the fatty acid moiety present in the spectrum of 19 were 
lacking in the NMR spectrum of the hydrolysis product_ 16. The triplet for the 
secondary carbinol proton again occurred downfield in severine acetate (17) (Fig 1). 
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Spin decoupling of severine acetate (17) showed that the resonance for H-6 was 
coupled with a resonance at 6 190 indicating that H-5 was not allylic The C-Me 
resonances in severine acetate occurred at 6 1.25 suggesting the presence of a single 
bond oxygen function at the ‘I-position. In addition to the vinyl methyl resonance 
and a two proton doublet at d 4.54 (J = 6 c/s) coupled with a one proton oletinic 
triplet at 6 5.77 (J = 6 c/s) (spin decoupling).‘9 the NMR spectrum showed a complex 
multiplet for 5-aromatic protons and resonances for an aromatic A,B, system. The 
chemical shifts of the A,B, system were strikingly similar to those of pcresol methyl 
ether.” 

Severine (16) was shown to be a 1.2diol by reaction with lead tetraacetate. The 
volatile material was distilled from the reaction mixture and trapped as a 2.4 
dinitrophenylhydrazone derivative. In this manner acetone 2,4-DNP was obtained. 
The mass spectrum of severine failed to show a molecular ion, a feature characteristic 
of ally1 ethers. ” The mass spectrum showed peaks consistent with the postulated 
C-10 side chain. Especially intense peaks were found for 6.7~bond cleavage. 

The NMR and UV spectra of severine (16) and its derivatives suggested the presence 
of a palkoxylalkyl benzene moiety. The mass spectrum of 16 showed a relatively 
intense peak at m/e 107. This appears to be due to a fragment which may be either 
u or b. Fragmentation with proton transfer to give o is typical of ally1 ethers. presum- 
ably via a cyclic prooess. The occurrence of the species a or b suggests that the ally1 
ether group is attached to the p-cresol 
thus be expanded to 15. 

- 
H@ 

=# 
‘H, 

- 

0 

fragment. The part structure of severine can 

b 

tt&:i:HCtt,CH#?=CHCH 

A, 

15 

Chemical proof for the presence of the ally1 ether linkage was obtained by mild 
acid hydrolysis of severine (16) or 19 from which a phenolic fragment was isolated. 
This fragment 20 formed a monoacetate (21) and had the same UV chromophore as 
severine. The NMR spectrum of 21 showed ah the aromatic resonances of severine 
and a two proton benzylic triplet at b 2*84, indicating an adjacent methylene group. 
The resonana for the adjacent methylene group was a symmetrical quartet occurring 
at 6 3.58 in 21, indicating that this resonance was also spin coupled to yet another 
proton The downfield position of this resonance suggested that the second methylene 

For NMR data cm cinulu #uanytoxy ryxtam in NIACCOUI pt~u sa E. Ritchq W. C Taylor and 
ST. K. Vautin. Awr. 1. Chem l& 2021 (1965); R. H. wand H. M. Thrcdgotd, Ibid. 19.451 (19661 
N. S. tthxca. L F Johnson aal 1. N. Shootcry. Spectrum No. 205. NMR Spccua Cat&g Varuo 

Amociates. Palo Aha. Califomir 
See. for cxxmpk 7-gcranytoxycoumaria; J. P. Kumey. G Ggendorf. D. L. Drcya and L A. Mirrhm. 
Cawd. 1. Chem m pns. 
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group was attached to either oxygen or nitrogen. Irradiation of the 6 3.58 quartet 
collapsed the 6 2.84 triplet into a singlet. Irradiation of the 6 2434 triplet collapsed 
the b 3.58 quartet into a doublet. The IR spectrum of 21 showed a sharp band at 3328 
cm - ’ and a pair of bands falling in the range 164&l 544 cm- ’ for all severine deriva- 
tives which suggested the presence of a secondary amide group. The five proton 
aromatic multiplet in the NMR spectrum was strikingly similar to that of benzoic 
acid. These data suggested that the phcnolic hydrolysis product is N-benzoyltyramine 
(20). The observed physical constants for #) and 21 agreed with those published,** 
and complete identity was shown by comparison with a synthetic sample. 

The evidence thus suggests that severine is the N-benzoylamideofp-[(6,7dihydroxy- 
3.7dimethyl-2-octenyl)oxy]~phenethylamine (16). The isolation of N-Benzoyl- 
tyramine (20) has previously been reported from Casimiroa edulis Llave et Lex.. a 

j) G Bargcr. J Chem Sor lI23(IvoY~. <i Bargcr and G S Walplc. Ibtd 172Qo(l9lNl 
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16R-H 

IfR=AcO 

19 R = Palmitate 

ZOR=H 

21 R = AC 

member of the Rutaceae.“. ” The dihydroxygeranyloxy moiety present in severine is 
also present in a coumarin derivative recently reported from Cifru.s poradisi Mach.” 

While the extractives found in S. Buxi/olia are typically rutaceous.26 they are 
similar to those of C&us species only in their coumarin content.27 Alkaloids are 
not common in CirnrS species2* while flavonoids” and limonoids’ which are present 
in Citnrs species appear to he lacking in S. buxi/olia. 

” F A Kmcl. J Rome. G. Rosenkranz and F Sondhamer. I Chnn Sot. 4163 (1956) 

” 01ba ryrammc denvauva isolated from rutaaow plants arz 0-merhyltyramine-N-mechykmnam~dc 

from Zanrlu~xylum OmrricLwra Mill.. F. B La Forge and W. F Bar~bcl. 1. Org Chum 9. 250 (1944) and 

acgelin from Aegle -10s Corrca A Chat~erjee and J. Bos J Ind Chem Sot 29. 425 (19521; 

Chm Ahsn 47. 10544 11953); R N Cbakaravaru and B. Daagupra I Chem Sot. IS80 (19%). 

” J F. Flshcr. H. E. Nordhy. A. C. Wa~ss Jr. and W. L. Stanley. Tcrrohrdrm 23. 2523 (1967). 
” J R Pr~a. m Clremical P/m Taxonomy (Edled by T Swam) Chap1 IS Acadcmlc Press London 

C 1963) 

I’ J F Kcfford Adwanca in Food Rescmch IX. p 340 

” For cxocptlona sot I Srcwart and T. A Wheaton Science 145. 60 (1964); I Stewart. W. F Newhall 

and G. J Edward I Bill Chm. 239.9% (1964); T A Whcaron and I. Srcwart. N~nue. Land. 206.620 

i 1965) 

rp R M Horowllz m W B Sinclair. Th Orange. Its Biochmisrry Md Physrobgy p 3.34. Umversl!y of 

Cahfomla Press (1961) 
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additions d Er$O, and 59; NaOHaq WCR then mark over an hr. at about 30” kaepmg tk soln ba.s~c. 

AI ok end of this period tk sob was made strongly bask: and boiled for IO min The soln was rhcn 

aclditied. ooolad and extracta! with ctkr. The c~kr extracts wcrc washed with SO< Na,CO,aq. The car- 

bonatc washing, wcn acidified and the acid fraction collected with etkr Solvent was removed from tk 

end fraction aad tk rewduc dissolved in 5% NaOH aq. To thu soln was added 200 ml d 2 7: KMnO,aq 

wivitb frequent shaking over an hr with slight warmmg on a slcam Bach The soln was then filrcrai, aciditicd 

and tk filtreta cx~racta! 6x with etkr The erhcr extractx wcrc concentrated ad excess dlaxomcrhanc 

in ether added After IO min solvent was blown dT in an air jet and tk rrslduc liltercd through a short 

column of acid-washed alumina with benzene Solvent was mrnovcd from tk filtrata and lk ralduc 

crystallixcd from ether. mp 121 123’; lit ‘* m.p 125 126”: NMR d 622 Is) aromas 3.93 (e) J = 7 ethyl 

methyknc. 3.86 (s) OMe. 3 M (a) OMe, I 27 (I) J - 7 ethyl methyl ppm (CIXl,) 

Thiolvfdoj4. A soln of I g ofl. excess cthyknc dlthiol and 2 ml of BF, fit,0 in IO ml dglaual A&H 

was allowed IO stand 48 hr at room temp. Tk mixture was decomposed with water and extracted w101 

CHCl.Tbcextractswcrcwashed with So, Na,CO,rrqand water.drlcdand conccntrated.Theconcentrarai 

soln was lilterai through a short column dalumina Removal dsolvcnt from rk filrra~a and aysralllza- 

tion dthe residue from AcOD hexane gave @6g of 8. m.p. I84 187 ; Y 171L I61 I cm ’ plupl): i&t” 
207. -254. 260. 326 m)r; NMR 5 79R (d) I = 10 H-4. 6.34 (s) H-6. 6.29 (d) .I - IO H-3. 396 390 OMc’s. 
344(s)a-methyknc. 3,10(s) mcthyknc, I 32 1.20. I.25 1 13 J - 7 <T-Me’s” ppm(CDCI,). (Found: C. 59.3; 

H. 6.13 C,,HIIO.SI rcqulra: C, 58.98; H, 6a5:,.) 

5.7-Dinulhoxy-8~3’nurhylbufy~wmnrin19). A soln d 200 mg d 8 In 95”, EtOH was rclluxd with 2 g 

of Rancy NI for I hr on a steam bath. Tbc soln was cooled. filtered and solvcn~ removed. The reuduc was 

til~acd through a short column d alumina with knzme. Solvent WBI removed from ok filtrates and the 

residue crysrallixal from AcOEt-hcxanc IO g~vc 45 mg of9. m p 128 130”; Y 1724. 1612 cm-’ (Nu~ol); 

cy 207. -255. 261. 326 m& (Found: C. 69 5. H. 7.30 C,,il,,O, requires. C. 69 54. H. 7.30”,) 

From lk mother liquon of the daulfuratmn were lsolaral 20 mg d a second. more soluble product 
m p. 87 88.5’ (hcxanc) which appeared IO k S.7-dimcthoxy-8_(3’-mc~hylbu~yl)3.4d~hydrocoumann 

(Found: C. 692; H. 7.79 C,,H,IO, rcqulra: C. 6904; H. 797”,.) 

Isolaricn 4 IJW &&id 19 /ran rhcjiuir. Extraction d IO kg d dncd and ground fruit with acetone 

gave 65 g of cnadc 19 which separated on standing. Further amounts of the alkaloid could k obtamcd 

from rk mother liquors by chromatography on alumina. Tk alkaloid uas noI soluhk In cold cots HCI 

and dissolved only on hcahng with darkening Repeated crystalllzatlon from knxcnc gave purr 19 m p 

113. II4 ; Y 3330, 1739. 163X. 1577. 1537 cm-’ (h’u~ol);&~” 226 272 282 rn)l Il’ound <‘. 762. 11.943. 

N. 2.14. C,,H,,h’O, requires. C, 75 74; H. 9.77. N. 2,lS”J 

Removal dsolvcnt from rk mother liquors of ok extracts and chromatography d rk rcslduc on alumma 

gave small amounts d lmpcratonn (13a) and scsclin (I) from rk hcxanc clu~an~s whlk furrhcr amounts of 

rk alkalod wcrr clu~cd Mth I : I knzcnc kxanc Elutlon with knznc and benrrnc chloroform mrx- 

lures gave fractions from which krgaptcn t13b) and lsoplmpmcllm (13~) were Isolated ldcnrlry d I3a. 

13b and 13~ was atabhshal by comparison with authcnlv samples 

Smcrinr (16). A soln of tk natural alkaloid in dloxan S O4 ~ NaOHaq was rcfluxcd for I hr Tk -iad 

soln was extracted with CHCl,. The extracts were dncd. conocnrrated and tilrcrcd through a short column 

d alumma with CHCI,. Removal d solvent from tk filtrates and aysrallizatmn d tk rmduc from 

bcnzcncgavc 16. mp. 141 143’: ~3335. 1644. IS4Ocm- ’ (NUJOl); 1:’ 226 (23.ooO) 273 (2400). 2X3 (1600) 

rnb Prominent mass spcct. peaks occurred at m/r 202 (I21 122(12). 121 (It& 120(W). 107(14). lOS(60). 

86(lO). 91(W). 79(10). 77(341 71(16), 60(10). 59(331 57(10). 55(14). 53(14). 45(12). 44(94). 43(1(x)). 

41 (46). 39(18). (Found C. 72.9; H. 7.65; N. 3.31. C,,H,,NO, rcqulrcs: C. 72-9: H. 8+38; N. 3,42’,.) 

AaQkarlon of tk ban soluble malcnal gave palmitlc and. Identified by convernon IO I& methyl 

ala wvlth diaznmcthanc and mcaSurcmcnt d IIS rctcntlon II~C by VPC The palmrtlc acid was furrhcr 

charactcrlzed as IW am& and amhdc 

Savrine acefufe (IT) Acclylation d scvcrmc with Ac,O pyrldinc on a srcam bath for I hr gaw a mono- 

accratc,mp IOY II?“; v3325.1750.164L l53Xcm-‘(NuJo~) (Found C.71~8;~l.7~40.N.299.C,,II,,NO, 

requires: C, 71.5; H. 7-77: N. 308:b) 

f*ul Icrruacerafe oxiduf~n o/sct~utr Lead tclraauctatc (I g.l was added IO a soln d 2tXJ mg 16 In 30 ml 

of glaaal AcOH. Tk soln was hcatal in a flask qulppal Mth a dlstllling head .so 1ha1 volauk matcnal 

” The wpopyi C-Me ruonancd appca red as IWO 8~1s ddoubkts mdiallng substantial stcnc hindrana 
IO free rotation about tk 2’. 3’-bond. 
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could be dlst~llcd off and collactcd In 24dmc~rophcnylhydrannc soln The yellow ppt which forrncd was 

collared and filteral through a short column ofalumma with CHCI, The product. m p 124“. war identical 

with an aurhcnrlc sample of acetone 24-DNP 

Sc~~onc (18) Jones’ reagent was added dropwlsc IO a soln of 0.5 g scvennc m aceronc with ia bath 

coolmg Addlrion was haltcd when ~hc soln showcd a permanent chromic acid color Alla standing 30 

mm a large volume of watt was addal and the rmxrurc extracted with CHCI,. The extracts wcrc dried. 

solvent was removal. and the rcslduc was filtered through a short column of alumina w~lh ba~zcnc 

Solvcnr wM rcmovcd from the filrrarcs and rhc rcslduc cryslalhred with CHCI,- bcxane, m.p. 7>76 5*; 

v 34480. 1757. 1740. 1660. 1530 cm ’ (CHC’l,L (Found: C 76.6; H. 7.59. h’. 3-23. CI,H,,NO, rquircs. 

C. 76.30. H. 794; K;. 3 56”,.) 

Acid hydrolysir o/seWtme. To a soln of 5 g crude scvcnne in 40 ml A&H was addal IO ml d cmc HCl 

‘The mixture was hcarcd on a steam bath for 30 min. dunng which INIX rhe soln rurd very dark. The 

cooled soln was dllurcd w~rh water and exrractcd with cthcr The crhcr phate was extractad pnth 59; 

NaOHaq and rhc basic cxrrac~ acidified wtth HClaq This aqucou soln was then extracted 2x WI& cthcr 

The combmcd ctha extracts wcrc dncd and solvent rcmovcd IO give Xl. whlcb was crystallized from AcOEt 

hcxane. m p I65 165-5‘; v 3280. 1636. 1542 cm ’ (NuJo~); c’ 227 (17.ooO~ 270 (23OOh 285 (1635) mp. 

SMR d 7.62 (broad smglct) N-bcmoyl. 7.B (d) I = 9. 695 (d) J = 9 aromauc 304 (I) J = 6 bcnzylic 

mcrhylcnc. 394 (I) J = 6 amldc mcrhylcnc ppm (CF,COH). (Found: C. 74.3; H. 6-27 C,,H,,NOz 

rqulrcs: C. 74 7; 11.6~?6^, I 
‘Ihc acctyl dcnvauvc 21 crystalltrd from ALOEI hcxanc. showal m p. 121-5 123 , Y 3328. 1757. 1642. 

1542 cm ’ (Nu)ol); NMR 6 781 7 28 (m) bcnl~yl 7.1 I Id) J = Y. 6.95 (d) J = 9 aromarK 2.84 (I) J n 6 

bcnzyhc mcrhylcnc. 3 58 (I) J - 6 am& mcrhylcne. 2.22 (s) accroxy ppm (CDCI,) (Found: C. 71 8. 

II. 609. N. 494 C,,H,,NO, rquira: C. 7206; H. 604. N. 4949, ) 


