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m/e 313 (M+, base), 298, 285 and 270. High resolution MS, 2. 
M+, cafcd. 313.1313, found 313.1295. 

N-~~~~~~~~ of ~~~~~~j~. A soln of 2 mg of 6 in 2 ml 
85% HCOOH and 1 ml 40% HCHO was heated on a steam- 3. 
bath for 10 hr. Solvent was evaporated under vac~, the resi- 
due diluted with 1Oml H20, basified with 1N NaOH to pH 8, 4. 
and thoroughly extracted with CHCI,. TLC gave a major spot 
which was collected and shown to be spectrally identic~ with 
an authentic sample of palfidine (‘7). 
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Several volatile ~rn~~~ [iA] namely safrole, eug- 
enol, ar-pinene, camphor, cu-phellandrene, &phellandrene, 
coniferaldehyde, piperonylacrolein have been identified 
in the root of SQSSL$US al%ridum. Besides these, sesamin 
and desmethoxyaschantin, the two liignans, sitosterol and 
2,3-d~y~oxy - 1 - ~3,4-me~yl~~ioxy phenyl] -propane 
have also been isolated from the root [Z]. Recently we 
have identified eleven more volatile compounds in the 
petroleum ether extract [5]. We now report on the alka- 
loids of the root bark.$ 

The avoids fraction, separated by trea~~t with 
5% aqueous I-ICI, showed the presence of at least six 
Dragendroff positive compounds by TLC. The six alIz+ 
loids were separated by preparative TLC. The com- 
pounds (A-C) showed UV spectra characteristic of 
1,~9,l~~traoxy~at~ apcrphine alkaloids [6,7J. The 
ZR spectra showed bands for OH/NH function and aro- 
matic system. The mass spectral fragmentation patterns 
and the relative intensities of the peaks especially those 
of M+ and the base peaks &4-l)+ were in agreement 
with the presence of l~,g,l~te~aoxyg~at~ aporphine 
nucleus [S] in these compounds. The relative ~tensit~ 
of M + and (M-31)’ peaks in the mass spectra, suggested 

[9] that only ~rn~~~ A and I3 have a methoxy~ 
group at position 1 of the aporphme nucleus whereas 
compound C does not. The presence of intense (M-43)+ 
peaks in compounds A and C and a (M-29)i peak in 
compound B indicated [9] that A and C are N-Me apor- 
phines while B is a ~-~su~titut~ (NH) arcane. 
From spectral properties and other available data A and 
C were identified as boldine (1) [It], and isoboldine 
(3) 111-J respectively. The identities were confumed by di- 
rect comparison with authentic samples. Compound 33 
was i~ti~~ as n~~l~~e (2) [ll], this was ~~~ 
by conversion to the ~~~~n~g N-Me derivative and 
comparison to a pure specimen of b&dine {l). 

The UV spectra of compounds (D-F) suggested that 
they were 1-benzyl 1,2,3&tetrahydroisoquinoline alka- 
loids. The mass spectra of the compost which &~wed 
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molecular ion peaks of trery low intensity but intense 
peaks due to the loss of benzyl substituents, were in con- 
formity with the 1 -benzyl 1,2,3,4-tetra.hyd+soquinoW 
skeleton [ll]. Compounds (D, E, F) were characterized 
as norcinmunolaurin(: (4)[12] cinneaurine (5) [12] 
and reticuline (6) [13], respectively from their physical 
constants and spectral data and by direct comparison 

with authentic samples. 
It is noteworthy that the commonly used beverages 

tea, coffee, cola ,and cucoa contain the purine bases such 
as cafTeine, theobromine and theophylline, while sassa- 
fras, the roots of which are used for making ‘tea’, contain 
aporphine and tetrahydrobenzylisoquinoline bases. 
These types of alkaloid are known to occur in plants 
of the Laura-e 1141. Safrole, the major constituent of 
sassafras is a hepatocarcinogen [15-M]. It will be of in- 
terest to explore the carcinogenic potential of the a&a- 
loids herein reported. 

EXPENMENTAL 

All mp’s are uncorrected. UV and IR spe&ra were deter- 
mined in EtOH ‘ad nujol, respectively. Si gel-G plates 
(0.25 mm) were used for TLC and a 6 R glass column contain- 
ing 3% OV-17 on Gas- Chrom Q was used for GC. 

Isohtion of bases, The air dried roo,t bark material (56og) 
(supplied by I. D. Auld Jr., 667 Ferry Street, Mt. Pleasant, 
South Carolina.) was extracted with petrol (bp 38-46”) and 
CH2&, redried (43Og) and extracted with &OH. Removal 
of EtOH gave a brown residue (48 g) which was treated with 
5% aq HCl. After titration the soln was first extracted with 
CHC$, basified with NH&H and re-extracted with CHCi3. 
Solid residue (12Omg) from the CHCIJ extract shuwed 5 
Dragendroff positive spots on TLC (R, 0.32, 0.55, 0.61, 0.65 
and 0.71) in Me&O-MeOH (3 : 2). The alkaloidal mixture was 
separated on a preparative scale. The separated bands (I-V) 
were scraped off and extracted with CHCl,-MeOH (7:3) to 
recuver the alkaloidal material. 

Compound A. Band V (R, 0.71) yielded crystals (1Omg) mp 
160-61”, &, 220, 283 and 304nm, v,, 3400 (OH), 1603, 
1585 cm-’ (aromatic). MS ions at m/e 327 (M+), 326 (base 
peak), 3X$310,296,284 and 269. Compound A was identified 
as boldine (1) by direct comparison with an authentic sample 
(mmp, UV, IR, TLC, GC, MS). 

Compouold B. Band I (R, 0.32) furnished amorphous solid 
(25 mg) which was crystallized as hydrochloride mp 210-13”, 
A,.,_ 220, 283, 307 nm, v,, 3300 (OH/NH), 1600 cm-l (aro- 
matic). Mass spectrum m/e 313 (M’), 312 (base peak), 298, 
284,282 and 269. Compound B was characterized as norbol- 
dine (2) by conversion to boldine (1) by N-methylation. 

N-MethyEation of compound B. To compound B (9 I& in 
MeOH (2 ml) was added (0.1 ml) HCHO followed by (15 mg) 
NaBHa. The mixture was stirred for 30 min and dil with 
(IOml) H#. CO2 was passed through the mixture and the 
pH adjusted to 8. The mixture was extracted with CHt& 
(3 x 5 ml). The CHC13 extract was dried and the solvent eva- 
porated. R&due was crystallized from C6Hs to furnish color- 
less crystals (8 mg), mp 161-63”. The N-methyl derivative was 
found to be identical with a pure specimen of boldine (1) 
(mmp, IR, TLC, GC, MS). 

Compounds C and LX Band III (Rf 0.61) afforded a colorless 
solid (8 mg). The solid on TLC in CHCls-MeOH (17:3) 
showed the presence of two compounds Rf 0.64 and 0.51 
which were separated as two bands (III A and III B) by PLC. 
The band III A (Rf 0.64) yielded compound C (2 mg), mp 

I. 

2. 
3. 

4. 

5. 

6. 
7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

REFERENCm 

Morton, J. F. (1974) Folk &me&s of the Low Country, 
p. 139. E. A. Se&arm, Miami, FL. 
H&e, M. and Hansel, R. (1972) Arch. Pclmm 3Q!!, 33. 
Claus, E. P., Tyler, V. E. and Brady, L. R. (1970) Pa- 
cognosy, 6th ed. p. 193. Lea & Febiger, Philadelphii PA. 
Wahba, S. K. and Sinsheimer, J. E. (1964) J. Phum Sci. 
53, 829. 
Sethi, M. L., Rae, G. S., Chowdhury, B. K. and Kapadia, 
G. J., Unpublished results. 
Shamma, M I lvhill Eu~r~enrul 16,484. 
Sangster, A. N dnd Slum, K L (1965) Chem Rear. ds, 
69. 
Jackson, A. H. and Martin, J. A. (1966) J. Cb. Sot. 
C. 2181. 
Ohashi, M., Wilson, J. M,, Buctzikititz, H., Slumrchyk, 
W. A. and Di~rr=~; C il%J) J. Am. C:hem. Sot. @l, 2807. 
Segehnan, #3 a, 1;~g~~?zl~r~, F. P. and Karliner, J. (1975) 
Proc. Am. Sot. Pharmacognosy-Gesellsch. ArzneipJanzen- 
forsdl. 2, 22. 
Guinaudeau, H., Leboeuf, M. and Cave, A. (1975) Lloydia 
38,275. 
Gellert, E. and Summons, R. E. (1970) 14ustralian 3. Chem. 
23,2095. 
Johns, S. R., Lamberton, J. A. and Sioumis, A. A. (1%8) 
Australian J. Ckm. 21, 1383. 
RafTauf, R. F. (1970) Handbook of Alkaloids and Alkaloid- 
containing Plants. Wiley, New York. 
Abbot, D. D., Packman, E. W, Wagner, B. M. and Harri- 
son, J. W. E. (l%l) Phannacoio&x 3, 62. 
Hornburger, F., Kelley, T., Jr., FriedIer, G. and Russfield, 
A. B. (1961) Med. Exp. 4 1. 
Homburger, F., Kelley, T., Jr., Baker, T. R. and Russfield, 
A. 8. (1962) Arch. Pathol. 73, 118, 
Long, E. A., Nelson, A. A., Fitzhugh, 0. and Hasen, W. 
H. (1963) Arch. Pathol. 75, 595. 

i21-23”, MS ions at m/e 327 (M’X 326 (base peak), 312, 296, 
284 and 269. Compound C was identified as isoboldine (3) 
by a direct comparison (mmp, TLC, GC, MS) with an autben- 
tic sample. Band III 3 (R, 0.51) furnished Compound D as 
crystals (4 mg), mp 196-97’. &,,., 287 nm. MS: m/e 283 (M’), 
176 (base peak). and 107. Dlrecr comptison of Compound 
D with an authentic sample of nort$nnam&urine (4) by 
(mmp, TLC, GC, IR and MS) showed that the two compounds 
were identicaL 

Compound E. Band IV {R, 0.65) furnished colorless crystals 
(6 mg), mp 207-8”, LX 287 nm, MS ions at m/e 297 (M+), 
190 (base peak) and 107. The Compound E was found to 
be identical with cinnamolaurine (3) by a direct comparison 
(mmp, IR, TLC, GC, MS) with an authentic saftlplt. 

Compound F. Band IT (Rf 0.55) afforded light ‘yellow amor- 
phous solid (20 mg), LX 285 nm. The compound was crystal- 
lized as its per&orate, mp 200-202”. Mass spectrum: m/e 329 
(M+), 192 (base peak), 137 and 107. The perchlorate was found 
to be identical with an authentic sample of reticuline perchlor- 
ate (mmp, TLC, GC, MS). 
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