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FINLAYSON/A obovata Wall.1 (Fam.: Asclepiad­
aceae) is a lofty glabrous climber which is found 

from the Sunderbunds to Tenasserim and Malacca. 

Bark: The dried and powdered bark• (5 kg) 
of Finlaysonia obovata Wall. was extracted with 
petrol (b.p. 60-80") for 30 h. It was further extracted 
with benzene for another 24 h. 

The residue from the petrol extract was 
directly cbromatographed over deactivated alumina. 
The petrol eluate on crystallisation from CHCI 8 -

MeOH mixture afforded a crystalline solid (0.5 g), 
m.p. 218-19", C81H 510 1 (M+ 468) ; vm.,., (KBr) 
1725, 1245, 872 and 898 cm- 1 , found to be identical 
with lupeol acetate•(m.m.p. and co-ir). 

The benzene extract was separated into neutral 
and acid portions by the usual method. The neutral 
part waachromatographed over deactivated alumina. 
Petrol : benzene (3 : 2) eluate gave crystals of 
P·sitosterol C18Ha 0 0 (0.4 g), m.p. 136-37"; [ot]o- 34". 

As tho acid portion from the benzene extract was 
difficult to crystallise, acetylation with Ac10 -- Py 
afforded a well crystallisable solid (0.6 g), m.p. 294-
95", C81H000 4 (M+ 498), VmaK (KBr) 1700 (COOH), 
1720, 1240 (- OCOCH8 ), 99!:1, 825 and 807 cm-1 
(C=CH- ). The acetate on hrdrolysis with metha­
nolic KOH furnished a hydroxy acid C80H. 80 8 
(M+ 456), m.p. 287-88•; [ <~.]o + 72" ; Iimas (KBr) 3440· 
3500 (OH), 1690 (COOH), 997, 827 and 807 cm-1 ; 
and on esterification with diazomethane in ether it 
formed an ester acetate C 88H 610 .. , m.p. 240-41", 
(<]o+40", identic.d (m.p. and ir) with an authentic 
specimen of acetyl methylursolatea. 

Leaves: The dried leaves• (3 kg) of Finlaysonia 
obovata Wall. were extracted with petrol at room 
temperature for 7 days and sub!.equently wtth ben­
zene and ethanol in a Soxhlet apparatus for 24 h 
each. 

The re&idue (5 g) from the petrol extract was 
directly chromatogaphed over active alumina. The 
petrol eluate on crystallisation from CHCl1 - MeOH 
yielded two compounds of m.p. 223-24°, [-c.]o+90o 
and of m.p. 235-36", [ot]o+SO", having the same 
molecular formula C 81H 1110 1 (M+ 468). Their and 
nmr spectra of both the compounds showed the 
presence of an acetyl group and a trisubstituted 
double bond, vm.,. (KBr) 1725, 1240 and 825 cm-1 ; 
8 2.05 and 5.25. Hydrolysis of the acetate with 5% 
methanolic KOH furnished alcohols of molecular 
formula C80H500, m.p. 180·82", [-c.]o+t~9, and 
190·92", [-c.]o+85", respectively. The parent com­
pounds were subsequently identified as -c.-amyrin 
acetate8 and P·amyrin acetate', respectively by 

m.m.p., co-tic and ir comparison with authentic 
samples. 

The benzene extract left some heavy crystalline 
solid (8 g) which was characterised as sodium chlo­
ride. The residue from the filtrate was extracted 
with ether and separated into neutral and acid parts. 
The neutral part was purified by chromatography 
and cry~tallisation, and was identified as P-sitosterol. 
The acid part was esterified with diazomethane in 
ether solution and purified by chromatography and 
cry~tallisation to give ester C81H 000 8, m.p. 170·71", 
[<]0 +58". On acetylation, it gave as e~ter-acetate 
C88Hu06 , m.p. 139-40", ("]o+42" which was found 
identical with acetyl methylursolate (m.m.p. and 
co-ir). 

The alcohol extract was hydrolysed with dilute 
H,SO,, extracted with ether and the solvent remo­
ved. The residue on chromatography and elution 
with petrol-benzene (2 : 3) eluted a solid C10H480, 
m.p. 154-56", [ot]0 -50". The compound formed an 
acetate C81H100 11 , m.p. U7-39", [-c.]o-34" which 
was identified as &tigmasteryl acetate (m.m.p. and 
co-ir). 
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DETAILED and diagnostic pmr1·1 and massM 
spectral studies have been made for rotenoids. 
1he number of 12,.-hydroxyrotenoids occurring 
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in nature are not many. Their pmr• and mass 11 - 8 

spectra have not been subjected to detailed study. 
We isolated certain rotenoids 8 for a study of 

their structure-activity relationship as inhibitors of 
respiration in vitro10• A scrutiny of the pmr and 
mass spectral behaviour of 12.-hydroxyrotenoids 
has led to certain important observations and their 
stereochemical implications. 

Pmr features: The signal for C·l proton· is 
diagnostic for B/C ring stereochemistry in 
rotenoids1 •11 • This &Ignal for 12.-hydroxyrotenoids 
compared with the one for the corre&ponding 
rotenoids was found shifted upfield by about 
8 0.20-0.25 (Table 1). The signal for C-4 
appeared at the same value at•around c5~6.4. 

LTABI;.It 1-BIGNAI;S POR TBJl PROTONS OP BING A 
Oompd. c5 (ODOI,) 

(+)-Doliueone (1) 
eta-(+ )-1!la·Hydroxydolineoue (l) 
(-)-Rotenone (3) 
cis-(- )-l2a·Hydroxyrotenone (4) 
( + l-Er011one (S) 
c11-( + )-12a·Hydroxyer<liiOnB (6) 

H-1 H-4 

6.73 6.41 
6.48 6.48 
6.7fi 6,42 
6.fi8 6.44 
6.74 6.4fi 
6.fi!l 6.46 

This shift in C-1 proton signal implies a slight 
conformational change at the B/C ring juncture. 
This conformational change brought about by the 
introduction of 12.-0H group led to loss in potency 
as inhibitors of (NADH)-linked segment of the 
mitochondrial respiratory chain, particularly in the 
initial stages of inhibition process10• 

The two hydrogens of the methylenedioxy group 
appeared as non-equivalent double doublets 
(J l.5Hz) separated by c5 0.05 and situated around 
8 5.7. In closely related cooccurring non-rotenoids, 
J•iz. pacbyrrhizin (10), neotenone (11) and erosenone 
(ll), the same two protons were equivalent and 
gave a combined singlet (Table 2). The non­
equivalence of the two hydrogens of the methylene­
dioxy group can be accounted for on the basis of 

TA.BI.K ~-PROTON SIGNAI;S l"OR MICTHYI.KNJlDIOXY 
GROUP Oil BI~G A 

Com pd. 

(+ ~-Dolineone (H 

cis-{+ )-12.,-Hydroxydollneoue (2) 

C18•( t }·12a·Hydroxypachy­
rrhizone (91 
Pacohyrrhizin (10) 
Neotenone (11) 
Eroeenone (U) 

d (COO!,) 

6.9!1 ld, I 1 fiHB) and 
5.86 (d, I l.liHzl 
5.78 (d.J !.5Hz) and 
6.78 (d,J 1.5Hz) 
5.81 (d, J 1.6Hz) and 
5.76 (d,J 1.5Hz) 
5.9'1(!!H,s) 
5.86 (!IH, s) 
fi.97 (~H. s) 

the chirality in the rotenoid skeleton about B/C 
ring junction and concomitant different environment 
for the 2 hydrogens. 
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Rt 

v 
X 

(1) B=H, B~o=H, X, Y=OOH.O 
(l) B=OH, R,=H, X, Y=00H10 
(S) B=H,B,=H,X=Y=OOH1 

(6) B=OH, R1 =H, X=Y=OOH, 
(9) B=OH, R 1 =OOH 1 , X, Y""OOH1 0 

a' 

(7) BaH 
(8) B=OH 

r(oyyo 
u__tJ, 

(11) R=H 
(IZ} B•OH 

(3) B-=H 
(4) R .. OH 

(13) 

Mass spectral study : Important mass spectral 
fragments of optically active 12,.-hydroxyrotenoids, 
viz. 12,.-hydroxydolineone (1), 12.-hydroxypachyrr­
hizone (9), 12,.-hydroxyerosone (6), 12.-llydroxy­
munduserone (13) and 12,.-hydroxyrotenone (4) are 
shown in Table 3. The same for trans-(±)-12.­
hydroxyrotenone prepared synthetically11 is also 
given. 

The R.D.A. and R.D.A. with H-transfer were 
major fragmentation pathways for all the com­
pounds. The chromene fragment B1 (from R.D.A.) 
formed the base peak for all the compounds except 
for 9 where by coincidence the ethylene and the 
ketene fragments from R.D.A. with H-transfer 
happen to have the same m/e value of 191, making 
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TABI.lt 3-lMPOR'l.'ANT MASS BPitCTRAI. 
FRAGMitNTS OF CoMPOUNDS 

m/e (% Abunnance) 
2 9 () 13 4 

M+· 352 882 368 358 410 
(23.60) (18.80) (26.80) (21.70) (69.5) 

M+·-H.O 334 364 850 340 392 
(0.51) (0.94) (1.23) (0.!10) p.H) 

B, 192 192 208 208 208 
(100) (72.64) (100) (100) (100) 

B, 191 191 ~07 207 207 
(R9.50) ( ') (40.5) (42.50) (63.41) 

B, 165 165 181 181 181 
(16.50) (13.90) (7.84) (6.70) (5.0) 

B,-3o 162 162 
(3.16) (5.16) 

B,-15 193 193 193 
(10.20) (10.0) (15.20) 

A, 160 190 160 154 202 
(5.55) (11.43) (7.8) (10.0) (3.1!) 

Ao 161 191 161 liH 203 
(16.67) (•) (9.8) (5.40) (9.80) 

Mass spectrum trans·(±)-12a-hydroxyrotenone: 410 {23.7%, 
M+·), 892 (3.12), 208 (100), 207 (89.6), 1108 (15.62), 202 (2.10), 
197 (13.54), 191 (12.9), 190 (4.2), 189 (8.3), 188 (18.8), 169 (17.70), 
155 (15.6). 

• A part of base pea.k. 

it the most abundant base peak. 
B1 is still prominent (72.6%). 

+ 
0 

HO 

I 
y 

X 

For 9 fragment 

The parent ion M+· is extraordinarily abundant 
for 12.-hydroxyrotenone (69.5%) signifying its 
chemical and mass spectral stability than other 
128·hydroxyrotenoids9 • The low abundance of 
M- Hso+· dehydrated parent ions conforms to 
thermodynamic stability of B/C cis ring fusion. The 
fragment B1 loses formaldehyde (- 30 amu) or CH8 

radical ( -15 amu) for methylenedioxy and dimethyl 
compounds, respectively as usual. An important 
ion B8 (B 1 -27 amu) is uniformly observed for all 
the compounds and seems to be diagnostic of 
12.-hydroxy compounds. Such odd-electron species 
as B8 are considered diagnostically more important 
than equally abundant even-electron fragments 9 • 

Ketene fragments A1 (R.D.A) and A9 (R.D.A. 
with H-transfer) are observed in close similarity to 
rotenoids. 

12.-Hydroxyrotenone (trans-synthetic) fragmented 
through R.D.A. etc. in close similarity to other 
cis-compounds but for two unique fragments at mfe 
190( 4.2%) and 189(8.3%) which were practically 
absent for cis-(- )-12.-hydroxyrotenone (4). These 
are presumably dehydration products of B1 (mfe, 
208) and B11 (mfe, 207). Also dehydrated parent 
ion M-Hllo+ was much more abundant (M-H 11Q+· 

= 1 : 8) as compared with 4 having the sarne i'atio 
at 1 : 29. Once again comparati~e thermodynamic 
stability of cis-structure is vindicated. 
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DIPHENYLCARBAZIDE bas long been known as a 
reagent for the detection and determination of a 
number of metals1 • It is used as a sensitive and 

specific reagent for spectrophotometric determina­
tion of chromium 11 • With a slightly acidic rhod­
ium(IU) solution, it forms a purple coloured complex 
on heating for a few minutes. In the present investi· 
gation, it is found that in presence of o(-picoline, 
rhodium(UI) forms with diphenylcarbazide a bluish­
violet complex, extractable into methyl isobutyl 
ketone. Diphenylcarbazide and o(-picoline make a 
suitable ligand pair for the determination of rhodium 
spectrophotometrically. This forms the basis of the 
method which has proved to be very sensitive and 
selective. 

Experimental 

Absorbance measurement were made with a 
Hilger-Uvispek spectrophotometer in matched quartz 
cells of 1 em optical path. 

A stock solution of rhodium(III) was prepared 
by dissolving rhodium trichloride (Johnson Matthey) 
in 1 N hydrochloric acid and standardised by known 
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