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A new alkaloid, 

l uggeat a revised l tructura QJ for gum-fu baoe A (2. 

Structure8 of ditarpenoid alkaloid8 continue to b unraveled at 

a rapid pace1 bawd largely on the utility of 1%~nmr l pectroacopic 
correlationa with medal capounda.2 Recently wa reported the use of 2-D 

nmr methods to determine tha l tructura of gum-fu baas 2 $lJ, an alkaloid 

of the hatiaino type, iaolatad from tha Chinese herbal drug gum-bai-fu 

[Aconitum koroanum(Levl.)Raipaica].3 Thin papor deacribea the structure 

and spectral araignmanta of a now alkaloid from this herb, guan-fu baas 

y (A), and also auggaata a revision (3J for the atructura (() pravioualy 

reported for guan-fu base A.( 
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Cum-fu baaa Y (21 ram obtainad a! coloiloaa cryatala, r~ 218-219° 

(acetoia) fra the gradient l iution (cydloboxana-ethyl acatato-diathyl- 

urine 1, l +lica gel chr-tographi of the chiorofom extract8 of the bui- 

fiod (pfl B-9) 16 BCl oxtracts ‘of the original ethanol l xtractm of ground 

A. orunw. The 13C-apoctrum (Table 1) of 2 im vary similar to tbt . 
of gum-fu hme 2 CA, except that the iaobutyryl carbon raaonancoa of 

the iatter ,are raplacsd by thoaa of an l cotyl group. This intarprotation 
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is supported by the mass spectrum of .2_ which has ions at a 387(38) 

(M' for C22R2gMD5) and 328(70) Or-OAc) and also shows a striking similarity 

to that of guan-fu base 2 (l_) in its framntation pattern (Tablo II). 

Pinally, the skolotal lE-spectw of A (Tablo XXX) differs only slightly 

from that of A as might be expected for the roplacemont of an isobutyryl 

by an l cotyl group. Carbon-hydrogen conmckvitiia were vuified by 
mans of a 1J -R l xparlmants whoso rasults umra identical to those 
obtained for J! l xoopt for those due to the change in ester groups. 

All these data convincingly demonstrate that gum-fu base Y is 2-acotoxy- 

14-hydroxyhetisine (2). 
jieactral Puanter$ of Gum-fu Em@8 ZU and Y(U 

Table I. UC_-‘ 

Carbon lb,c 
C 1 

1 31.37t 31.14t 

2 69.566 70.006= 

3 36.71t 36.56t 

4 37.61s 37.62s 

5 59.93d 59.95d'= 

6 63.03d 63.06d" 

7 31.96t 31.96t 

8 44.308 44.20s 

9 53.514 53.52dc 

10 46.33s 46.37s 

11 76.044 76.Oldc 

12 52.66d 52.49dc 

13 79.956 79.66dc 

14 80.23s 80.26s 

15 31.06t 31.04t 

16 144.65s 144.56s 

17 10a.17t 100.24t 

18 29.7oq 29.7oq 

19 62.9St 63.03t 

20 69.126 69.16dC 

1' 176.51s 170.598 

2' 34.4ld 21.75q 
3' 19.08q 

ain CDCl3, pp~ rolativo 'to Tw - 01 

bref. 3: cmultiplicities verified 

by a DEPT experiment (ref. 5). 

Tablo II. Mass Spectraa 

& 1 2 

a+ 415 (36) 387 (38) 

n-17 396 (66) 370 (60) 

M-28 387 (66) 359 (81) 

w-45 370 (100) 342 (100) 

H-56 359 (55) 331 (54) 

320 (83) (70) 

312 (68) (78) 

310 (36) (36) 

300 (23) (26) 

272 (27) (24) 

146 (56) (54) 

105 (53) (61) 

94 (40) (41) 

91 (59) (67) 

79 (43) (39) 

71 (44) (C387CO) (91 

55 (50) (42). 

l Taken at 70oV on a Pinnegan 1020 OnA 

instrument; l o1ectu.l ions are reported 

as m/e (rel.int.1 and include all those 

above m/e 45 with rel.int. 250. 

The availability of spectral data for a second alkaloid of this 

typa permits a partial rational@ for the mass spectral fragmentation 

patterns of &and&as given in ?iguro 1. Each path kgins with -clsavago 
of the nitrogen-centered radical cation & and follws reasonable fragmn- 

tation mechanisns.6 Particularly notworthy is the W-45 base peak vhich 

does not appear to have bean reported for other hestislne-type alkaloids 

and uy be indicative of the unique 14-hydroxyl function as shwn in 

Plguro 1. Confirntion of this hypothesis as ~011 as the other frag- 

mentation paths awaits exact mass, isotope, and utastablo ion studies. 
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Figure 1. Fragmentation P&ha of Aand k 

The lH-opectrum of guan-fu barn Y pJ dirplayo 8ignificantly 

re8olution than that of 3. rovealiq 8ooeral additional 8tructurally 

ficant couplin98, (Tablo 1111. yor exmpla, the equatorial (6) 

batter 

8imi- 

nature 

of the low-field proton on C-l ir demon8trated by it8 three different 

couplinge ( 2J1c ,Q P 3Jl,, zr t 4J16,3c) ju8t a8 the axis1 t/) nature of 
the high-field proton on C-3 i8 8upported by the ob8arvation of only 

two coupling8 (2Jj,,jP and 3Jj6,2,). 8imilarily, the 8hup, l Wnly-8paCad 
(1.9-2.48x), l i9ht-line rultiplet (Q/2 - 9.381) for R-2 18 con818tent 

with the four rinilar coupling con&ant8 (to la, lp, &and 3+ I expected 

for an equatorial Cp) rather than for an axial conforution. ?inally, 

the relative magnitude of 3Jld,2p km81 and 3Jl,,2p (4.6 8x) i8 in agree- 
ment with the former king an equatorial/equatorial and the 18tter an 

axial/equatorial interaction.7 
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tablo III. Skolot8l hi-patantorr for 8olact.d 8otirino Alkaloid.. 

Proton lb,c 
C 

20 3f sh 6” 

16 2.856115.7) 2.9lddd(l5.9,2,2) 

lr 1.06m 1..6dd(15..,6.6) 

2 5.131, 5.14dddd(Wl/2-9.5) 5.O(r 5.04m 4.96br.r 

36 1.778 1.66md 

V 1.5966(15.4,4.1) 1.59dd(l5.5,4.9) 

5 1.528 1.558 

6 3.llbr.r 3.13br.m 

74 1.001 1..2dd(l3.9,3.3) 

71 1.3766(13.9,2.2) 1.39dd(l3.9,2.0 

9 1.9bD 1.996(8.9) 

11 4.226(9.7) 4.23br.d(9) 4.2Od(O 5.04r 4.96br.s. 

12 2.478 2.5lbr.d(3) 2.009 

13 4.04br.s 4.0766(2.4,2.4) 4.60br.s 4.6Obr.r 4.72br.8 

1% 2.Dm 2.06ddd0,2.0,2.0)” 

‘V 2.Om 1.99ddd(l7.9,2.5,2.5) 

171 4.06br.8 4..9dd(l-3) 4.0br.r 4.94br.8 4.Olbr.r 

170 4.Obr.a 4.7066(1-3) 4.79br.r 4.66br.o 4.77br.s 

18 1.018 1.028 0.96s 0.96s 0.948 

196 2.956(12.21 2.9.d(12) 

‘9) 2.526(12.2) 2.57d(l2) 

20 3.53# 3.554(1.21 3.368 3.308 3.960 

8At 3001(Llr'ln DCC13 uith D20 l xch8n98blo proton alttod unlors othanrro 

noted1 splitting8 ro8d directly fra 8poctm 88suming flrrt ardor couplingr 

bref . 3; =ch8aic81 shifts of ovorl8pplng po8k8 l 8tlnted fra LJ-ltcToR 

cxperiuntr; dprobably 8 ddd but pxrtl8lly obrcurod by Ii-l@ and H-kr Othe 

lowest field portion of thi8 multlplet 18 obscured by the 8cetato methyl 8t 

2.07 pp: Irof. 4, 100 Wt, COCl3; H-11 8nd II-13 ro8sslgnod; cf. toxtt 

98srigned by dacoupllng l xporimnt ln ref. 4; cf. text8 hrof. 4, 100 Wtr, 

cc14: R-2, n-11, l xd R-13 l sslgn8d as In text. - 

One curiour dlffarmco involving A-ring coupling8 was noted in the 

HUMCOR’ 2-D rpectr8 of f 8nd 1, Whllo some tuonty rtrong corrolationr 

are cm to both l lk8loids. th8 OM froo 2, -$, is present only in A 

8nd the one fra v-19~ only In&. One posrlblo rational8 for thir diffor- 

once night k vwiations in specific proton relaxation tim88 dua to chxngos 

in the chair-Wt equilibrium (oq. 1) &rising fra the considerably groator 

bulk of 8n axial irobutyryl CA) caparod to an 8cotyl u) group. An 

inrpoctlon of l odols rovmlr conridor8blo intorforonco ktroon the 2&- 

subotltuent 8nd the 19&- 8nd IO-proton In the ch8fr but not the boat 



AlkaJoid,olthChiaeubabGuan-B&Fu 6625 

Anotit noteworthy foaturo of the l&coupling of quan-fu baa0 Y 

&) is the clem daublot of 8.91s for E-9 uhich inbicatu a dihedral 

angle rith the vlcinal 8-11~ near 00.7 A reciprooal coupling im aaan 

in tha B-11 doublet (J-9.0) uhich, howvmr, l houa additional oouplinga 

in tha 1-38s rang0 dua to 3Jllp,~z and 4J11,,136- The80 obaonationa 

are consirtont with thm l uignod atoruxhriatry of tbo llh- and 13p-Cm 

groups in both alkaloids h and 3. and are similar to thorn* in related 

hetiaine-type Alkaloida such as geyaridina u) and its oongarara.6 

Xn those latter alkaloids, but not k and & E-13 as ~011 aa H-11 

display a coupling of 9-lOHa due to the preaanca of an l clipaod vicinal 
proton. Rsplacunt of R-14 with an OH leavom H-13 with only the much 

l aallor 

expected8 

(l-38a) couplinga of 3J13d,12 and 4J13,,llP roaulting in the 

dd for guan-fu baao Y &2J or a broad singlet in the learn re- 

solved rpectrua of guan-fu bare 2 (2.3 By the same token the observation 

of a doublet at 4.206 with J - 68x for the EC57 group of guan-fu base 

A4 clearly places thia functionality at the ll-, not the 13-position 

as clrimd, and the l tructure must therefore be revised fra _4_ to _& 

The l tructuraa of gum-fu baaa C (2 and its scotate $jJ are corrwt 

as poatulated,~*9 since the 9-101~ coupling for the ll-CEO& is obacurad 

by overlap with the 2-CEOAc as l aaignod in Tablo III. 
The baala for the earlier claim4 that guan-fu base A was the 2,11-(&) 

rather than the correct 2,13-diacatata C&j of lJ-hydroxyhatlaina was 

baaed on a pomitivo poriodlc acid toat for vicinal diola. In viou of 

tha nmr-baaed roaaaignmmt diacuaaed abovo it auat be concluded that 

this reaction is accapaniul by deacetylatlon or more probably an O-13 

to O-11 ac8tyl aigrrtlon (eq. 2) which generates the cleavable vicinal 

dial 4 c' Similar acetyl migrations under mild conditiona are well-known.10 

Finally, it has beon poaa?blo to l aalgn the noneguivslant eethylene 
protons at C-17 and C-19 as l hwn in Table III by auana of NDE expurimunta. 

Irradiation at 61 1.02 (H-16) significantly enhancer peaks at 3.13 (H-6), 

1.57 04-S and 9 I and 2.57 07-1~) but not at 2.99 04-194). An inspection 

of Dreiding lsodelr clearly ahoua that E-19~ is much closer (2.0)0 to 

H-19 than R-196 (3.3A) and aunt therofora k the 2.57 peak. The anhanco- 
wont of H-3p but not R-3*, is porhapa also notoworthy rime thaae protons 

are l yaotrlcally diapoaod around the 16-Cl33 in the chair but not the 

boat form of ring A in which h-3~ is much closer (2.0 vs. 3.3i) thereby 

onto again l uggsating the pomaibility of the conformational eguilibrium 

in og. 1. 

The second UN! exporinnt involved irradiating at 6- 2.50 (H-12) 

and obaarving l nhancownta at 4.07 (E-13), 4.23 (E-11), and 4.69 (H-172) 

but noe at 4.70 (E-170). Once again wdelr l hw the E-12 is much cloaar 

to E-172 (2.4i) than to Ii-170 (3.711) thermby l ubrtantlating the l aaigwnt 
of the louor field reaonanca to the olofinic proton nearest the bridgehead. 

A airlIar conclusion has baon roached for other 2-•lkylidonoI?.Z.l)bicyclo- 

octane l yatull and for the rolatod alkaloid gayeridine (JJ on which 

tha rovaraa UO1 l xporinnt was priormod, i.e. irradiation of 178 and 
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anhan-nt of. E-12.8 A poaalble contradiction to thorns general aaaign- 
mentm might k claimd for guan-fu baas A (2 which upon irrad.iati+ 

l ts- 2.0(8-12) causoa decoupling at 4.20 (8-111, 4.60 (H-13), and 4.85, 

but not at 4.79.4 if it is assumed that Jtranaoid>Jciaoid, am im useally 

the case in such ellylic ayatemr,l2 then I-17e. not H-17x, voold be the 

decoupled, lover-fiald olefinic proton. mi8 8pparent contradiction 

can be resolved if, as in A and A (Table 1111, R-15 of A l lao abaorbe 

at (9 2.0, and it is thie.irradiation, not that of R-12, which is reaponai- 

ble for the prafarontial decoupling of the tranaold lov-field olefinic 

proton, i.e., R-17x. Purthorxxe, Dreiding models l hw that the dihedral 

angle between H-12 and either U-17 ie near 00, and hence coupling is 

nolther expected12 nor is it obamrved in the BOMCOR spectra of 2 or 

& On the other hand coupling between aither H-17 and either R-15 is 

predicted by their 600 dihedral angle, observed in both of the above 

RO)SCOR spectra, and supported by the apparent ddd multiplicity of the 

H-15 proton peaks. 

The mothylene protons at positions 7 and 15 vere assigned with the 

lover field neaber of each pair in the &configuration due to the expcted 

dexhielding by the 1,3-diaxial-lika 14-01 group.13 Since the lHrur of 

H-15 is poxaibly not first ardor, and is partially obscured by the amtats 

mathyl group, come ambiquity muet remnln In this l amignmnt, hovaver. 
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