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In 1909, Yagl (2) isolated from the bark of DaDhDiDiKflh8 ucromdum 

HIgael (Euphorbiaoeae) an aurphoua alhaloid, daphnluarlne, C2$4104h, 

up. 75-two. Since then no further 8tudiu on the alhaloida of thla plant 

appeared to have been ude. 

Ve have reoently reported 

this plant and eatabliahed the 

the X-ray analyrrir (1). 

here 

mu 

Since a ~iallar work haa alao appemed reaently (3), we rich to muarise 

our recent reoultr on the alhalolda which we have irolated from thlr 

plant. 

Column chroutographJ of the baee fraotlon (217 6.) on neutralised l ilialo 

acid (4) furnished the 

the laolation of revoral new alkaloids from 

structure of one of them aa ahown in A* by 

rractlon 2 (oHC13, 9.7 

MOE (5O:l). 28.9 g.1, 

folloring fraatlonar iractlon 1 (CHC13, 1.3 g.), 

g.), fraation 3 (CHO13, 14.1 gg), fraation 4 ICHC13- 

fraction 5 [CHC13-HeOH (20:1), 5.1 g.1, fraction 6 

EChC13-MeOE (2Orl). 1.9 &I, fracrtion 7 ~ChC13-MeOIi (20:1), 56 6.3, fraction 8 

[CHC13-HeOH (lO:l), 3.1 g.3, fraction 9 CCHC13-HeOH (lO:l), 36.8 6.1, 

l We now name this alhalold daphniuoropine. 
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CH3 

A 
fraction 10 [CHC13-HeOH (lO:l), 17.5 g.1, fraction 11 EcHC~~-WH (5:1), 

17.2 g.], and fraction 12 [CHC13-MeOH (3:1), 7.4 g.1. 

Fractions 3 to 5 yielded three alkaloida. 

&crodaDhnidine (I), C27H3707N, had hp. 150-152' (from acetone-ether), 

Cal, +8.3' (c, 1.30, CHC13), pKa - 7.4 (In 80% methylcelloaolve); hjdrobromider 

m.p. 240-242' (from acetone-chloroform), Cal, +5.6 
o (c, 1.34); hydrochloride, 

m.p. 231-234' (from acetone-methanol); aethiodide, m.p. 192-193' (froi aoetone- 

methanol). 

This alkaloid had a bydroxyl band at 34% cm." and a triplet oarbony 

band (1740, 1730, and 1727 cm. 'l) in its IR spectrum. That one of theee 

carbony groupe le present as a methylester and the other two, as a secondary 

and a primary acetate, was demonstrated by the NMR spectrum. It ehowed 
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elnglete at I 6.29 (3H, (X30-), at f 7.96 (3E) and 7.94 (3H) (CFi3C02-), at 

t 5.33 (2H, AcOCl12-), and a quertet at I 4.51 (XI, J=7 and 12 cps, AcOCg:). 

Furthermore, one secondary methyl group was indicated by a doublet signal at 

T 8.94 (J-7 cps). The presence of one hydroxyl, one methoxycarbonyl group, 

one primary, and one escondary acetate was also supported by the mass spectrum 

which gave peak6 at m/e 487 (I@> (base peak), 69 (N+-H20) (68%), 428 (M+- 

C02CN3) (ll%), 410 tM+-(H20+C02c;93)3 (49$), 396 CM+-(H20+CH2C02CH3)l (6%). 

and 354 CM+-(CH3C02E+CH2C02CE3)3 (8$). 

The alkaloid could not be hydrogenated over platinum oxide in acetic acid 

solution. Aeetylation with acetic anhydride-ppridine at room temperature 

resulted In the recovery of starting material, whereas refluxlng with the 

came reagent for two hours led to a nlxture of unidentifiable producte. This 

indioated that the hydroxyl group must be tertiary. 

Partial hydrolye~e of the alkaloid with methanolic aodlur hydroxide 

furnished a product, C2$33 0 N, 5 n.p. 174-176' (from chloroform-ether), 

Cal, -26.0' (c, 1.49, CEC13),vmax. 0.-l 3320 (OH) and 1740 (ester C=O), 

m/e 403 (M+), 385 (M+-H20), 354 [II+-(H20+CH20H)l, end 326 CM+-(E20+C02CH3)J, 

showing that both acetoql group8 were hydrolrted and the methylester group 

was Intact. Nydrolysie under more drastic conditions led to an unidentified 

amino acid. 

Reduction of the alkaloid with lithium aluminum hydride In ether-dioxaue 

yielded au aloohol which wae charactericed as the hydrobromlde, C22H3304N*HHr, 

m.p. 193-194' (from acetone-methanol), with no IB bands In the carbonyl 

region and no NMH signale due to acetoqvl and methoxyl groups, m/e 357 CM+- 

(HBr+H20)1 and 326 CM+-(HHr+H20+CH20H)1. 

All these chemical and epectroscopic properties can be accounted for if 

this alkaloid hae structure I. Thus, macrodaphnidine should be identical with 

yucurlmine' whose structure was recently determined by the X-ray analysis (3). 

l Bakabe et al. (3) did not record the physical data of this alkaloid itself -- 
eince they isolated it as the derivatives. 



4794 

o=c 
,0-CH, 

I 

o=c’ 0-CH3 

III 

o=c’ 
0-CH3 

V 

O=C 
,0-CH3 

IV 



No.40 4795 

Daphniphsllamine (II), C32H4905N, was leolated as the hydrobromide, m.p. 

228-230' (from chloroform-ether), Cal, +25.8' (c, 1..34), +44.9’ (c, 1.92, 

CRC13); methiodide, m.p. 276-279' (from acetone-methanol). 

The IR epactrum of the hydrobromide showed bands at 1730 (ester C=O) and 

1720 cm.-1 (saturated open-chain ketone). Its NMR spectrum showed signals due 

to three tertiary methyls at T 9.08, 8.92, and 8.53, one isopropyl at T 9.05 

(3H) and 8.85 (3H) (doublets, J-6 cps), and one acetoxyl group at T 7.87, 

associated with a proton signal at T 4.34 (quartet, J=3 and 12 cps, AcOCH:). 

The mass spectrum of the methlodlde gave fragment peaks at mfe 527 (H+-CH$), 

512 CM+-(Cli31+CR3)1, 484 CM+-(CH31+Cti~;3)1, '&9 tM+-(CH31+CH3+CH:;;3)1, 442, 
3 3 

286, and 272. The latter tvo fragment peaks are characteristic of daphnima- 

cropine (1) and also daphniphylline (II) (3). Furthermore, all other physical 

data of this alkaloid are in good agreement with those recorded for daphnl- 

phylline, and therefore they should be identical. 

Danhmaorine, (+H49 4 0 N, formed a hydrobromide, m.p.7300' (iron chloroform- 

acetone), Earl, +30.1° (c, 1.79),U_. cn.'l 1770 (lactonic C-O), 1730 (ester 

C-0). and 1229 (ester c-O), m/e 511 (M*-HDr), 496, 469, 468, 428, 426, 410, 286, 

272, and 230, f 9.01 (5) and 8.83 (3H) (doublets, J-6 cps 9 ;f%CH-), 8.87 (3). 

8.76 (3H), and 8.50 (3H) (singlet, CH3-Cc), and 7.88 (3H. sini?et, Cli3C02-). 

Praction 9 afforded two alkaloids. 

MacrodaPhnlDhrllidine (III), C25H3504N, crystalllsed as the hydrobromide, 

m.p. 305306' (from acetone-methanol), Cal, +3.9' (c, l.ll),V,,. cm.-1 1740 

(ester C-0) and 1245 (ester C-O). Its NMR spectrum contained peaks at T 8.89 

(doublet, J-6 cps, CHj-CH:O, 7.94 (CIi3C02-), 6.30 (C&O-), and 5.55 (AcO(.X2-), 

but lacked a signal due to a secondary acetate group. The fragment peaks in the 

mass spectrum confirmed the presence of a -C02CH3 Cm/e 354 (M+-59)) and a 

-CH20Ac grouping Cm/e 340 (k-73)3. On the basis of these spectroscopic data 

and also Its biogenetic relationship to macrodaphnidine (I), structure III was 

assigned'to macrodaphnipbyllidine. 

Macrodaphnine (IV), C27H3907N, showed m.p. 180-181.5' (from chlorororm- 
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ether); hydrobromide, m.p. 249-252' (from acetone-methanol), 

1-3o),v mBx. cmael 3370 (OH), 1740 and 1730 (eater C-O), and 

No.48 

CdD -18.4' (c, 

1260 (eeter C-O), 

m/e 471 CM+-(HBr+H20)1 end 412, f 8.88 ($.I, doublet, J-7 cpa, Ci3-CH:), 7.92 

(6H, singlet, two Cg3C02-), 6.29 (3A, singlet, Cg30-), 5.57 (2H, singlet, 

AcOCg2-), and 4.51 (lH, quartet, J=7 and 12 cpa, AcOCi:); hyrjroahloride, m.p. 

215-218' (from chloroform-acetone), Cal, -14.5' (c, 0.96). 

The elemental composition of this alkaloid correlrponds to that of a 

dihydro derivative of macrodaphnidlne (I), which wae confirmed by the maee 

fragment peaks at m/e 471 (M+-H20), 412 CM+-(H20+C02CH3)l, and 398 CM+-(H20+ 

CH2C02CH3)l, all of which are two mass unit higher than the corresponding peaks 

in the mass spectrum of q acrodaphnidlne. Itr IR epectrum ehowed bands at 

3350 (OH) and 1735 and 1730 (ester C-O) cm.", and the nature of all the 

functional groups present was clarified by the NMR signal6 at I 9.00 (J-7 cpa, 

CIi3-CH:), 7.99 (6H, singlet, two CIX3W2-), 6.38 (CH30-), 5.59 (einglet, AcOCH2-), 

and 4.70 (quartet, J-7 end 12 cpa, AcOCg:). These common feature8 of the spectra 

of this alkaloid and macrodaphnidine confirmed that it hae structure IV. 

From fraction 11, two alkaloids were ieolated. 

DaDhmacroRodine, C32H5104NcN' had m.p. 214-215' (from acetone), [al, +4.9' 

(c, 1.11, CHC13),v_. cm. -' 1740 (ester C-O) and 1240 (eater C-O), n/e 513 

(M+), 495, 300, 286, end 272; hydrobromide, m.p. 215-218' (from acetone). 

Macrodaphniphyllamine (V), C23H3304N, ehowed m.p. 152-153' (from chloroform- 

hexane), talD-51.70 (c, 1.25, CHC13); hydrobromide, m.p. 229-230' (from acetone), 

CalD -31.2O (c, 0.70). 

The IR spectrum of this alkaloid had an ester carbony absorption band 

at 1930 cm. -' in addition to a hydroxyl band at 3400 cm." Ita maa8 epectrum 

gave peaks at m/e 387 (M+), 369 (k-H20), 354 CM+-(H20+CE3)1, and 310 CM+- 

(H20+C02cH3) 1. In the NMR spectrum, elgnalo correeponding to a eecondary 

methyl (Z 8.97, doublet, 517 cpe) and a methoxyl group (It 6.37) were also 

observed, but absorption due to an acetoxyl group wae absent. Instead, a 

signal (p, singlet) assignable to a tertiary methyl group appeared at somewhat 

low field of 1 8.77. These spectroscopic evidence, together with ite biogenetic 
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coneideration, leads to the assignment of structure V to macrodaphnlphyllamine. 

The alkaloids whose structurea have not yet been ehown in this paper are 

now being investigated. 

Melting points are uncorrected. All compounds deecrlbed gave satisfactory 

elemental analyeee. Unleee otherwise noted, all rotation8 were taken In methanol 

solution. The 60 MC NMR spectra were obtained with Varian A-60 spectrometer 

using TMS as internal standard. The IR spectra were meaeured with Perkin-Elmer 

317 grating infrared spectrophotometer in KC1 or KBr discs. 
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