
to the C-S, CA’ and C-it;: and C-2’ protgns, resp+xtiv&y 
uf a %substitutcd pyridine ring [9$ The non-aromatic 
part of the PMB spcxtrum integfa&d fur seven protons 
uf the glucuse moiety with a 3N sin&t, broad with fint: 
splitting. at 6 X85 (C-5 and C-6), a JM cumpl~x mtitiplet 
spread over the region 6 3+&3.66 fCG?, C-3 and C-4) and a 
1H doublet at 6 5,322 (Jx 2 = 3.5 Ha, C-l). The: J value 
[IO] of the anumeric p&tan i~d~~t~ that the glutxxx 
moiety was in the rr-farm Rum the: integration uf the 
arumatic and al$hatic prutunq it was etident that the 
alkaloid was camposed of nicutinic acid and glucose in 
equimulecular prupurtians. The C-6 hydrugens of the 
glucuse moiety In buchananine resuaated at a sr=fativ&y 
higher fidd than sgem%ally exIxx%ed fur a CH, gruup 
attached ta an ester furictiun, This may be due! tu 
shielding [ll] hy the interatomic diamagxxtic effect uf 
the pyridine ring. 

The above ~~u~atiu~ indic.z&d that nicatinie acid 
was ester&d with ol-D-glucuse in buchacaanine. §iinrx the 
alkaloid rrsadilyl reduced Fehling’s and Benedict’s solutiun 
the C-l hydruxyl of glucose was frti+ The sput of thr: 
alkaloid on TK turn& pink when sprayed with an 
alcuhul~~~l~tiu~ uf~~nitylhyd~~~~ fulluw~d 
by 10% RQH sufutiu~ irrdicating its aldehyde: f12] 
chmeter. 

Periodic atid uxidatiun suggc%ti that-CXI,OI-I 
El 31 was ixlvulved in ths ester linkage When the alkaloid 
was treat& with pexiodic acid in bicarbunatc: buffer 
[ 143 no furmaldehyde-dimedo was obtained. Bell [IS] 
has indicated that FIIO, oxidation with pruductiun of 
furmaldehyde affurds a quantitative test fur the prcs&ce 
of + ffer: primary OH gtuup- The alkaluid did nut give 
trityl ether under the conditions [t6_3 use-d fur reactian at 
the psimary alcuhulic group. This pruvid& additional 
evidence! tu show that the --GH,QH in the glucost: 
m&&y was not fr&% 

~~~ha~~~~ did nut give any mu1ecuIa.r iun peak in its 
MS, Peaks at m{e 123 and 124 in the MS of tht: alkaluid 
were indicative ufan es&tied nicutinuyl group. The base 
peak at BZ/~ 123 was probably formed by hydrogen 
transfer El73 uftm u’bserved with esteff uf aliphatic 
alcohuls. Other promin& peaks at m/e 124 {C H,NU, 
protonat& nicutinic acidh 106 ~~~uti~uyl~ Icbs (njcu- 
tinuyl~IQ, 78 @Mdyl) which fffy: alscl present in the MS 
of nicotirtic acid its% could haw: arisen either dir&ly 
frum the mulecx~far ion ur from the m/e 123 fragment? 
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R- ;=CH, OH 
R-O--CH,-C=O+ 

I .” 
HO-i’=C:LOH 

+ bH 

m/e 136 
(R=Nicotinoyl) 

m/e 149 

The genesis of the peaks at m/e 223, 149 and 136 in the splitting). Identity was confirmed by mmp and co-TLC with 

MS of the alkaloid cau be rationalized on the basis of authentic nicotinic acid. (Found: C, 58.27; H, 3.98; N, 11.31. 

structure 1 for buchananine. Calc. for C,H,NO,: C, 58.53; H, 4.06; N, 11.38 7;). 

EXPERIMENTAL 

Mps were determined in open capillary and are uncorr. 
IR spectra were recorded in nujol mull. PMR spectra were 
measured with TMS as an internal standard. MS were measured 
at70eV.TLCwasonSigelGdevelopedwitbBuOH-AcOH-H,O 
(4:1:2). 

Iso~tion of ~c~~~ine. Dried and milled stems (2 kg) were 
defatted with petrol (60-80”) and extracted with EtOH under 
reflux in a Soxhlet for ‘I6 hr. The EtOH extract was coned under 
red. prea and the viscous residue was triturated successively 
with CHCI,, Me-CO and 5O%aq. MeOH. The aq. MeOH 
fraction on ~oncn~8ave buchananine (0.18 g) which was crystal- 
lized from aa. MeOH. mn 137-38”: R. 0.43; MS m/e (rel. int).: 
223 (1.Q 149 (5.9), 136 (6.2), 124 (u.4j, 123 (lOO), iO6‘(54), 165 
(83.7), 78 (85), 77 (47). (Found: C, 50.84;.H, 4.09; H, 4.83. 
C.,H. .NO, reauires: C. 50.52: H. 5.26: N. 4.91 o/,1 

‘~y~~ol~s~ ~~~~~~~~e. The alkaloid (0.08 $‘was refluxed 
with 1 N HQ in aq. MeOH (5 ml) for 10 min. The reaction 
product gave. only 2 spots on TLC at R, 0.31 and 0.64. MeOH 
was removed and the residue extracted wrth Et,O. The hydrolysis 
products remained in the aq. layer which was evapd to dryness 
under red pres. The vacuum dried mass was treated with Ac,O 
(Zml) and triethylamine (2 drops) and was kept overnight at 
room temp. The reaction mixture was poured over crushed ice 
and extracted with Et,O. The Et,0 extract gave glucose 
pentaacetate crystallized from C,H,, mp 128-30”; IR: 
1750 cm-’ (acetvl carbonvll no OH. C=C or aromatic absorb- 
tion; PMR‘(CDC1 ): 6 1.98(6H, s, :OAc), 2.04 (6H, s, -OAc), 
2.08 (38 s, -OA& 4.1-4.28 (3H, m), 5.06 (lH, C-5 of glucose), 
5.17 (2H, C-6 of &cose), 5.7 (lH, d, 3, 2 = 8.5 Hz); MS m/e 
(reL int.): 331(4.8),317(2.2X271 (Lt), 242(56), 211(7.3X 169(40.1), 
157 (loo), lvI+ was not observed Fl81. Identity of alucose 
pent&&ate was confirmed by m&p and co-TLC 4th an 
authentic sample Glucose was identified by TLC after hydrolysis 
of the pentaacetate (Found: C, 49.07; 5.51. Calc for C,6H2a0,, : 
C, 49.23: H. 5.64 X1. 

~Nicotk acid.’ &.xss AcOH and triethylamine in the aq. 
mother liquor, after removal of ~u~se~nta~ate, were 
removed in uacuo.TThe residue was crystallized ‘from MeOH as 
fine needles, mp 234-36”: M’, 123; UV n!“OHnm (loge). 
216 (3.93), 257 (sh) (3.37}, 263 (3.48), 269 (sh) 631”35), typic; of 
nicotinic acid i-191. There was no shiff in acid. IRnujOrcm-r 
1700 (acid car&n&, 1600 (pyridine ring); PMR (D,OT 67.92 
(IH, r, J = 7 Hz), 8.X2-9.0 (2H, m), 9.15 (IH, s, broad with finer 

m/e 223 
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