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The proposed s t ructure  was also confirmed by  mass 
spectroscopy 5. The molecular  ion peak  of elsholtzidiol 
was obta ined at  m/e  184 and o ther  character is t ic  peaks 
at  m/e  169, 166, 151, 95, 89, 71 and 65 suppor t  the  
proposed s t ructure  (Figure 3). T h a t  one of the  hyd roxy  
groups is secondary and the  o ther  ter t iary,  was fur ther  
confirmed by obtaining only a monoace ta te  of elsholt-  
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Fig. 3. Mass spectrum of Esholtzidio!. 

zidiol. The ace ta te  (n~) 2 1.4682) on e lementa l  analysis was 
found to conta in  C, 63.67; t-I, 8.02% (required for 
C12HlsO 4 C, 63.72; t-I, 7.96%). The I R  gave bands at  
3365 cm -I  (OH group) and 1730 and 1247 cm - i  (CH a- 
CO-OR)  5. 

Zusammen/assung. Isolierung und St rukturaufkl / i rung 
yon Esholtzidiol ,  einem Pflanzeninhal tss toff  aus Esholtzia 
densa Benth.  
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Chemistry of Kutkin, Isolated from Picrorhiza kurroa Royle ex Benth 

RASTOGI et al. 1, ~ previous ly  isolated f rom the  roots of 
lPicrorhiza kurroa Royle  ex Benth  (Scrophulariaceae)8 a 
b i t t e r  glucoside, kutkin,  C~aH~4010, 2H~O, mp 211 ~ 
[a]~l _ 165o, together  wi th  D-mannitol ,  vanil l ic  acid, and 
several  uncharacter ized products.  Kutk in ,  on hydrolysis,  
yielded vanil l ic acid, c innamic  acid and glucose, on the  
basis of which t h e y  pu t  forward s t ruc ture  (I) for kutkin.  
In  view of the  uses of the  drug repor ted  in the  indigenous 
and modern  systems of medicine 4, 5, we became interes ted 
in the  chemis t ry  of ku tk in  which appeared to be the  
ac t ive  principle of t i le drug. Moreover,  the  s t ructure  (I) 
proposed for ku tk in  by  RASTOGI et  al. is not  consistent  
wi th  the  biogenet ic  principles applicable to lignins ~, 
known to be der ived f rom C 5 to  C a and D-glucose pre- 
cursors. Again, the  facile hydrolysis  of ku tk in  to glucose 
and o ther  f ragments  in prot ic  solvents,  even a t  o rd inary  
temperatures ,  also mi l i ta tes  against  the  assumpt ion 1 
t h a t  the  phenolic and sugar enti t ies are jo ined in an 
ester l inkage as shown in (I). 

Materials and methods. The acid hydro lysa te  of kutkin,  
obta ined by  t rea t ing  it  wi th  di lute  hydrochlor ic  acid, at  
room tempera ture ,  exhibi ted  on papergrams  2 spots a t  
RI, 0.77 and 0.87, due to 2 reducing entities, besides the  
one at  Rf, 0.26, due to glucose. The  glucoside itself did 
not  conta in  any  reducing function. These results indicate  
t h a t  dur ing the  l iberat ion of glucose f rom kutk in  under  
mild acid t rea tment ,  the  resul tant  aglycone develops 2, 
reducing entities,  (A) and (B), hav ing  Rf, 0.77 and 0.87, 
respect ively.  The  rat io  of (A) to (B) also var ied  (ranging 
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f rom 70 to 90) depending  on the  condit ions of hydrolysis.  
The component  (B) was isolated f rom the  aqueous  acidic 
solution by  ex t rac t ion  wi th  chloroform and from the  

, mother  liquor, (A) was la ter  obta ined by  ex t rac t ion  wi th  
iso-amyl alcohol. Bo th  the  compounds  on fur ther  hydro-  
lysis, however,  gave  the  same 2 products,  viz. c innamic 
and vanil l ic  acids. A t t emp t s  to d ry  a sample of (A) over  
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dehydra t ing  agents  resul ted in a mix tu re  of (A) and (B). 
On periodic acid ox ida t ion  (A / afforded fo rmaldehyde  
and vanillJn. 

Results and discussion. The compound  (A), C18HlsO6 
(on the  basis of in tegra l  p ro ton  count  and by  difference 
of the  sugar componen t  f rom the  pa ren t  compound,  
C24HusOll + H=O --  C6H12Os), showed significant  I R  ab- 
sorpt ion bands at  1700 cm -1 (=,fi-unsaturated ester car- 
bonyl) and a t  1650 cm -1 (due to dissolved water  in poly-  
h y d r o x y  system)7. I t  did no t  show the  molecular  ion 
peak  in its mass spectrum, bu t  instead intense f ragment  
ions appeared a t  m/e  168 ( f ragmenta t ion  a t  'a '  and 'b ') ,  
153 (m/e 168-Me), 131 ( f ragmenta t ion  at  'b') and 
31 (CI-I2~t{); consis tent  wi th  s t ruc ture  (II) for (A). 

I n  cont ras t  to a sharp one band at  1700 cm -1 in the  
IR- spec t r a  of ku tk in  and componen t  (A), the  compo-  
nen t  (B), ClaHleO s (M+, m/e  312), showed a twin  peak  
at  1710cm -1 (CHO) and 1700cm -1 (a, f i -unsaturated 
ester). Again, the  band  at  1650 cm -1 ascribed to dissolved 
wate r  in po lyhyd roxy  systems 7, is comple te ly  absent  
in (B). The  locat ion of the  a ldehyde funct ion in (B), 
associated wi th  a o C F I - C H =  grouping, was confirmed 
f rom its NMR-spec t rum,  which exhibi ted a double t  at  
9.8 ~ (J ~ 4 cps). This  evidence toge ther  wi th  the  mass 
spectral  f r agmenta t ion  pa t te rn ,  s ignif icant  peaks at  
m/e  164 ( f ragmenta t ion  at  'b'),  153 and 151 (fragmenta-  
t ion at  'a '  and 'aV), and 149 (m/e 164-Me), indicate  
s t ruc ture  (III)  for (B). 

On the  basis of the  s t ructures  (II and I I I )  for the  
ma jo r  degradat ion  products  of kutkin,  we propose the  
revised s t ructure  (IV) for the  glucoside. The  physical  

da ta  (NMR -s and IR-spect ra ,  high opt ical  rota t ion,  
[~]~ - -  165 ~ and analysis. Found :  C, 54.54, 54.81, 54.65; 
H, 5.55, 5.86, 5.81. Calc. for C2~H2sOn, 2H~O (IV): 
C, 54.54; H,  6.06.1RASTOGI'S formula,  C2aH2~O10.2H~O (I) 
requires:  C, 55.6; H,  5.6. Found1:  C, 55.0; H,  5.3) are 
also in agreement  wi th  the  s t ruc ture  (IV) for ku tk in  9. 

Zusammen/assung. Neuer  S t ruk turvorsch lag  fiir kutkin,  
den Inha l t s to f f  einer indischen Hei lpf lanze  Pierorhiza 
kurroa Royle  ex Benth.  
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Distribution of Tetrahydrocannabinol ic  Acid in Fresh Wild Cannabis 

Tet rahydrocannabino l ic  acid (THCA) was repor ted  as a 
major  ac t ive  componen t  in the  wild, fresh cannabis  p lants  
grown in Sapporo district,  J apan  1. The  ac t ive  substances 
have  been considered to be in the  highest  concent ra t ion  
a t  the  flower of female  plant .  There  have  been, however ,  
few surveys  on the  quant i t ies  of T H C A  wi th  re la t ion to 
the  seasonal d is t r ibut ion  a t  t i le different  sections of the  
p lan t  body.  The  object  of this paper  is to demons t ra t e  
t h a t  T H C A  seems to be conta ined in the  par ts  in pros- 
perous growth,  and especially concent ra ted  a t  the  brac t le t  
in the  period when the  seeds are at  the  peak  of r ipening.  

Materials and methods. Fresh,  wild cannabis  plants  
grown in Sapporo district ,  .Japan, were collected for 
5 months,  f rom June  to October.  The  amount s  of TIKCA 
in top  and middle leaves, bract,  bract let ,  flower, and 
flower bud were measured  by  using gas chromatography.  
As pre l iminary  t r ea tment ,  the  samples dried a t  room 
t empera tu re  should be hea ted  at  110~ for 15 rain in 
order  to t ransfer  T H C A  to t e t rahydrocannab ino l  (THC) 
for the  convenience of de terminat ion .  

Analysis  of bract le t .  Fresh  samples (2-4 nag), dried a t  
r o o m  t empera tu re  for 1 or 2 days, were placed in small  
tes t - tubes  which were then  hea ted  at  110 ~ for 15 mill  in 
an electric regula t ive  drying apparatus .  Af te r  cooling, 0.1 
ml  of 0.5% ethanol ic  solut ion of t e t r ame thy ld iaminod i -  
pheny lme thane  as an in ternal  s tandard  was added at  
15~ wi th  which the  samples were ex t rac ted  simul-  
t aneous ly  for 20 lnin a t  room tempera ture .  1 or  2 ~1 of the  
TFIC-solntion thus  obta ined  was submi t t ed  to gas 
ch roma tog raphy  as described below. 

Analysis  of leaf. Pulver ized leaves (20-30 mg), dried at  
room t empera tu re  for 1 or 2 days, were hea ted  as de- 

scribed above  and were ex t rac ted  3 t imes  wi th  each 10 ml  
of me thy lene  chloride at  room tempera ture .  The  ex t rac t  
was submi t t ed  to column ch roma tog raphy  on silica gel 
(1 • 3 cm) using methy lene  chloride as the  elut ing solvent.  
The  first  20 ml  of eluate  was evapora ted  in a small  tes t -  
tube  and the  residue was dissolved in 0.1 ml  of 0.5% 
ethanoIic solution of the  in terna l  s tandard.  1 or 2 tzl of the  
solution was then  submi t ted  to gas chromatography .  

Gas chromatography.  R u n  at  210 ~ using a stainless 
steel column (1 m • 4 mm) of 5% SE-52 on Shhnal i te  W 
wi th  a He  flow of 30 ml /min  and a hydrogen  f lame 
ionizat ion detector.  

Results and conclusion. Most of T H C  thus  de te rmined  is 
present  originMIy in the  form of phenolic carlooxylic acid, 
THCA,  in the  fresh p lan t  and can readi ly  be genera ted  
through the  decarboxyla t ion  of the  acid by  hea t ing  or 
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can~abinolic acid Totraflydrocanmbinoi 
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