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Abs t rac t  - A minor  secondary me tabo l i t e ,  4-deacetoxy-10-epi-olguine,  has 

been i s o l a t e d  from the  a e r i a l  p a r t s  o f  Hyptis o b l o n g i f o l i a  (w). I t s  

s t r u c t u r e  has been e l uc i da ted  as t h a t  represented by formula k, based on 

spec t ra l  and c r y s t a l l o g r a p h i c  evidence. 

Hyptis i s  a  l a r g e  genus of  approximately 400 species of  t h e  Labiatae which i s  l o ca ted  on t h e  

american ~ o n t i n e n t . ' . ~  Several species of  t h i s  genus have been found t o  possess s i g n i f i c a n t  b io-  

l o g i c a l  a c t i v i t i e s , ' s 5  such as a n t i f e r t i l i t ~ , ~ , '  te ra togen ic , '  mycotox in ic  and p h y t o t o x i n i c . ?  As 

p a r t  of  our con t i nu i ng  phytochemical s tudy of the  Mexican p l an t s ,  we have i n v e s t i g a t e d  the 

chemis t ry  o f  Hyptls o b i o n q i f o l i a  Bentham, a  species widespread throughout Mexico.'' 

Ae r i a l  p a r t s  (1.7 kg)  o f  t h i s  species were ex t r ac ted  w i t h  acetone a t  room temperature. The gum 

(26.3 g )  was chromatographed on s i l i c a  ge l  ( 1  kg, deac t i va ted  w i t h  10% water ) ,  e l u t i n g  w i t h  i n -  

c reas ing  concent ra t ions  o f  e t h y l  ace ta te  i n  hexane. From t h e  l e s s  p o l a r  f r a c t i o n s ,  u r s o l i c  and 

o l e a n o l i c  ac ids  (3.6 and 4.5 g, r e s p e c t i v e l y )  were cha rac te r i zed  and i d e n t i f i e d  by d i r e c t  compari- 

son w i t h  au then t i c  samples. 4-Deacetoxy-10-epi-olguine (A), mp 75-76°C ( f rom methanol) ,  

+55.2" (c  0.38; MeOH), was i s o l a t e d  (0.025% of d r y  we igh t )  f rom t h e  more p o l a r  f r ac t i ons .  Combus- 

t i o n  ana l ys i s  and mass spectrometry"  i n d i c a t e d  t h e  molecu la r  composi t ion C,,H,,O,. The uv spec- 

t rum showed abso rp t i on  a t  A:: 203 nm, ~ ~ ' 1 4 2 6 6  and t h e  i r  (CHC1,) d isp layed absorp t ions  a t  

3028, 1736 (broad),  1594, 1420, 814, 696 cm-I. These da ta  suggest the  presence o f  carbonyl  groups 

and double bonds. I n  agreement w i t h  these assignments, the  '% NMR (CDCl,, 20 MHz) spectrum show- 

ed resonances o f  t h r e e  carbony ls  [two acetates:  6 169.89 s, 169.62 ?, and a  carbonyl  o f  an O,B-  

unsatura ted  6- lac tone:  162.30, C-1 (numbering as i n  k ) ] ,  two d i s u b s t i t u t e d  double bonds (6121.48, 

d, C-2; 144.53, d, C-3; 127.60, A, C-8; 130.50, d, C-9), t h r e e  secondary carbons bear ing  oxygen - 



(a 73.84,!, C-5; 74.27, d, C-10; 70.25, A, C - l i ) ,  a d i s u b s t i t u t e d  epoxide r i n g  ( 6  57.94, - d, C-6; 

55.86, d, C-7). one methylene (6 27.22, t, C-4) and f i n a l l y ,  t h ree  methyl groups ( two f rom aceta-  

t es :  20.93, g, 20.84, g ,  and one a d d i t i o n a l ,  15.17, q, C-12). The l o c a t i o n  o f  these s t r u c t u r a l  

fragments was es tab l i shed  by 'H NMR, s ince  a l l  the  protons i n  t h e  sequence H-2 through H-12 were 

i n t e r r e l a t e d  through ex tens ive  s p i n  decoupl ing experiments,12 and al lowed t o  propose s t r u c t u r e  k 
f o r  t h e  new compound, i n  agreement w i t h  t h e  molecu la r  formula.  The H (5 ) -H (6 ) ,  H(6)-H(7),  H (7 ) -  

H(8) and H(8)-H(9) coup l ing  cons tan ts  observed i n  the  'H NMR spectrum as we l l  as t h e  13C NMR data 

f o r  1 c l o s e l y  corresponded t o  those of  o l gu i ne  $ i s o l a t e d  from a South-American Hyptis species," 

when al lowance was made f o r  t h e  l a c k  o f  a 4-acetoxy group i n  i. This  correspondence was taken as 

evidence t h a t  the  s te reochemis t ry  o f  was t h e  same as t h a t  o f  a t  C-5, C-6, C-7, C-8 and C-9. 

However, due t o  f r e e  r o t a t i o n  around t h e  C(10)-C(11) s i n g l e  bond, spec t roscop ic  arguments a r e  n o t  

r e l i a b l e  guides f o r  the  s te reochemis t ry  o f  these c h i r a l  cen ters .  In add i t i on ,  d i f f e r e n t  v i c i n a l  

c o n f i g u r a t i o n  has been observed i n  s i m i l a r  n a t u r a l  p roduc ts ,  s ince  o l gu i ne  (i) possesses a C(10)- 

C ( 1 l )  parf c o n f i g u r a t i o n  and the  C(10)-C(11) preflu s tereochemis t ry  was found i n  anamarine (:), a 

r e l a t e d  & - l ac tone  i s o l a t e d  f rom the  same South-American s ~ e c i e s . ' ~  Therefore,  an X-ray ana l ys i s  o f  

1 was undertakenL6 t o  con f i rm  the  proposed s t r u c t u r e  and t o  e s t a b l i s h  the  con f i gu ra t i on  o f  t h e  

C-10 and C - 1 1  c h i r a l  cen ters .  

on= H 
OAc OAc 

OAc 

Crys ta l s  of  4-deacetoxy-10-epi -olguine k were ob ta ined by slow c r y s t a l l i z a t i o n  f rom methanol. The 

c r y s t a l  was or thorhombic and c r y s t a l l i z e d  i n  space group P2,2,2,, w i t h  a = 7.3663(1)A, b = 14.7419 

(4)A,  c = 15.7355(5)A, and salt= 1.259 gcm" f o r  Z = 4 (C,,H,,O,). The i n t e n s i t y  da ta  were 

measured on a N i c o l e t  R3m d i f f r a c t o m e t e r  (monochromated CUK r a d i a t i o n ) ,  w-scans, pu l se  he igh t  d i s -  

c r i m i n a t i o n ) .  The s i z e  of  t h e  c r y s t a l  used f o r  da ta  c o l l e c t i o n  was approximately 0.23 x 0.22 x 
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0.26 mm, n = 0.93 cm-'. A  t o t a l  of 1309 acces ib le  r e f l e c t i o n s  were measured for 2 ~ 4 5 "  of 

which 902 were considered t o  be observed [ I > 2 o ( I ) ] .  The s t r u c t u r e  was solved by d i r e c t  methods" 

and was r e f i n e d  by blocked cascade ma t r i x  l e a s t  square methods. I n  the  f i n a l  ref inement,  aniso- 

t r o p i c  thermal parameters were used f o r  the  non-hydrogen atoms and f i x e d  i s o t r o p i c  temperature 

f a c t o r  U=0.043A2 f o r  the  hydrogen atoms. The hydrogen atoms were included i n  t h e  s t r u c t u r e  factor 

ca l cu la t i ons .  The f i n a l  discrepancy ind ices  are R = 0.0623 and Rw = 0.0576 f o r  the  902 observed 

r e f l e c t i o n s .  Figure 1 i s  a  computer-generated drawing of the  f i n a l  X-ray model o f  one possible 

enantiomer o f  X. As can be seen from the drawing, H-5 i s  a and a x i a l ,  the C(6)-C(7) epaxide i s  

e, the  C(8)-C(9) double bond i s  m, and the adjacent c h i r a l  carbon atoms C(10)-C(11) possess 

pref r e l a t i o n s h i p .  Therefore, t h i s  new na tu ra l  product should be represented as 4-deacetoxy-10- 

ep i -o lgu ine (1). 

Figure 1. 

Computer-generated 

perspect ive  drawing of 1. 

The a ,~ -unsa tu ra ted  y- lac tone r i n g  takes a  pseudo-chair conformation, w i t h  C-5 being a t  the  flap, 

q u i t e  s i m i l a r  t o  t h a t  o f  $ and z.1"'5 The s ide cha in  i s  &-equator ia l ,  H(5)-H(6), H(7)-H(B), 

as we l l  as H(9)-H(10) a re  i n  quas i -ant i -per ip lanar  r e l a t i o n s h i p  and H(10)-H(11) are i n  syncl inal  

conformat ion i n  the  s o l i d  s ta te .  

An extremely i n t e r e s t i n g  feature of the  6-lactones k ,  $ and 2,  i s o l a t e d  from Hyptis species i s  the 

same general s t ruc tu re  but d i f f e r e n t  stereochemistry a t  var ious c h i r a l  centers.  The i nves t i ga t i on  

o f  o ther  species of Mexican Hyptis i s  c u r r e n t l y  underway. 
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