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C O N F I G U R A T I O N  OF T H E  D O U B L E  B O N D  A N D  P A R T I A L  

S Y N T H E S I S  O F  A L L Y L C E M B R O L  

V .  A .  R a l d u g i n ,  O .  B.  S h e l e p i n a ,  
I .  P .  S e k a t s i s ,  A .  I .  R e z v u k h i n ,  
a n d  V .  A .  P e n t e g o v a  

UDC 547.595.9+547.366+547.385 

F r o m  the epigeal pa r t  of Commiphora  mukul, Ruker  [1] i so la ted  a new cembrane  alcohol,  which he cal led 
a l ly lcembrol .  This compound has  been isolated by Pati l  [2] f rom the res in  of the same plant under the name 
of "mukulol ."  The s t ruc tu re  of  a l ly lcembro l  (1) was shown by the production of cembrene  f rom it on mild dehy- 
drat ion and on the bas is  of spec t ra l  c h a r a c t e r i s t i c s .  The configurations of the C 3 double bond and of the C 2 
a s y m m e t r i c  center  r ema ined  unknown. We have synthesized a l ly lcembro l  and i ts  C 2 ep imer  f rom i socembro l  
(iI). 

The t r ea tmen t  of i sooembro l  with the Jones  reagen t  in aqueous acetone (0°C, 30 rain) gave a complex 
mixture  the chromatography  of which on SiC 2 (petroleum ether  containing inc reas ing  concentra t ions  of diethyl 
e ther  as eluent) gave success ive ly  f rac t ions  of hydrocarbons  (yield 24~c), ketones (20%), epoxyketones (21% - 
mixture  of  three  s t e r e . i s o m e r i c  3 ,4 -epoxycembra -7 ,11-d ien -2 -ones ) ,  and2 ,3 -epoxyoembra -7 ,11 -d i en -4 -o l  
(30%) ~4th mp 94-95°C (from ethanol),  [c~]~ +44.4 ° (o 5.43; chloroform)° The ketone f ract ion was r e c h r o m a -  
tegraphed on SIC2° The f i r s t  ketone isolated f rom the column was (III) with n~ 1.5166, [~]~ +110.1 ° (e 5.43; 
chloroform);  IR spec t rum (in CC14) 1690, 1625, 1385 cm-1; ~ _ ~ C H  242 nm ('log ~ 3.97); NMR spec t rum (here 
and below, in CC14, 100 MHz, TMS, ppm): 1.53 (6H, Cs-CH 3 and C12-CH3) , 1.81 (3H, C4-CH.~), 4.6-5.1 (2H, 
multiplet ,  H 7 and HtÂ), and 5.95 (1H, na r row multiplet ,  H3). 

The second ketone (IV) with n~ 1.5040, [c~]~ +106.9 ° (c 8.84; chloroform) was identical,  according to its NMR 
spec t rum,  with a ketone isolated by Pati l  f rom mukulol.  The absence  of an in t r amoleou la r  nuclear  O v e r h a u s e r  
effect between H 3 and C4-CH ~ in the ketone (IV) shows [3, 4] the t rans  configuration of the C 3 double bond and, 
consequently,  the t rans configuration of the s ame  bond in a l ly lcembrol  (mukulol). Thus,  the second ketone has 
a cis  configuration of the C 3 double bond. This could not be shown by means  of the Ov(~hauser  effect,  since 
when the oxygen was el iminated by K a i s e r ' s  method [5] f rom a solution of the ketone (Ill) in CCI 4 i t  i somer i zed  
completely  into the t rans  ketone (IV). A mix ture  of equal amounts of these ketones was obtained af ter  a 5% solu- 
tion of the ketone in CC14 had been kept at 20°C for a week. A s im i l a r  instabil i ty of a macrocyc l i c  c i s -2-enone  
sys tem has also been obse rved  by Nozaki [6] f o r  c i s -dodecen-2-one .  

The reduction of the ketone (IV) with LiA1H 4 in diethyl e ther  (20°C, 5 min) gave a mixture  of secondary 
alcohols which was chromatographed  on SiC 2 + 5'~ AgNO~. Pe t ro l eum ether  containing 10% of diethyl e ther  
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eluted a mixture  of s t e r eo i somer i c  cembra -7 ,11-d ien-2-o l s  (yield 25%), Pe t ro l eum ether  containing 12~ of  
diethyl e ther  eluted 2-epia l ly lcembrol  (8.5%) with n~ 1.5050, [ a ] ~ - 6 4 . 6  ° (c 8.1; chloroform);  IR spec t rum 
(in CC14) 3630, 138 5, 1375, 1025 cm-1; NMR spec t rum {ppm): 1.52 and 1.55 (3H each,  C 8 -  CH3and CI2- CH3), 1.63 
(3H, C 4 - CH3) , 4.08 (1H, t r ip le t ,  J1,2 = J2 3 = 9.0 Hz, H2) , 4.8-5.1 (2H, multiplet ,  H? and Hll), 5.15 (1H, doublet, J~ 3 = 9.0 
Sz,  H3). Pe t ro l eum e the r  containing 15% o f  diethyl e ther  eluted aUylcembrol  (i) (46%) with mp 37-38°C [~]~ 
+58.5 ° (c 6.14. chloroform);  l i t e ra tu re  data: mp 37-38 ~C [_a] D +53 ° [2]; [~]D +55.4 ° (c 2.06; chloroform) [1]. 
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I .  P .  S h e r e m e t ,  a n d  D.  A.  P a k a l i  

SOME SPECIES 

UDC 615.32 

It is  known that some s p e d e s  of the family Labiatae contain i r idoid compounds [1]. We have investigated 
a number  of species  of this family for  their  contents of  harpagide and harpagide acetate:  Stachys iber ica  Bieb., 
St..__~. balansae Boiss et Ky., St. spectabil is  Choisy, St. f ruuculosae ,  Bieb., St_._. g rosshe imi t  Kapel ler . ,  St__ sylvat ica  
L., St__. lavandulifolia Vahl., St__. germanica  L., St_...~. inflata. Benth., St. a therocalyx C. Koch., Betonica macrantha  
C. Koch., B_~. nivea Stevo, B. or ienta l i s  L., B. officinalis  L.,  Ajuga reptaus L. 

By paper chromatography in the b u t a n - l - o l - a c e t i c  a c i d - w a t e r  ( 4 : 1 : 2 )  sys tem,  harpagide and harpagide 
aceta te  were detected in St° iber ica  Bieb., St..._. a theroca iyx  C. Koch., Ajuga reptaus L.,  Betonica macrantha C. 
Koch., B. nivea Stev0, B.._. or ienta l is  L., B._. officinalis and harpagide in St__._. spectabil is  Choisy.,  St. f rut iculosa 
Bieb., St° grosshe imi i  Kapel ler . ,  St_. lavandulifolia Vahl., St__:. syivat ica L. When the chromatograms  were  t rea t -  
ed with a 3c]c ethanolic solution of p-dimethylaminobenzaldehyde containing 1.5% of hydrochlor ic  acid (Stahl's 
reagent) [2], they appeared in the form of deep blue spots with Rf 0.41 and 0.51, respect ive ly .  

The ir idoids were isolated f rom the epigeal par t s  of  the separate  species  in the following way: The com-  
minuted raw mater ia l  was t reated with 8@0 ethanol, the ex t rac t  was evaporated to an aqueous res idue,  and this 
was f reed  f rom chlorophyll  and lipophilic substances with ch loroform.  To separate  the flavonoids, the pur i f ied 
aqueous fract ion of the ex t r ac t  was deposited on a column of polyamide sorbent  and washed with water .  

The combined i r idoids  f ree  f rom flavonoids was separa ted  on a column of polyamide sorbent  with elution 
by chloroform and then mixtures  of ch loroform and ethanol with increasing concentrat ions of the la t te r .  Two 
substances were  i s o l a t e d -  harpagide acetate (Rf  0 .51)and harpagide (Rf 0.41). The harpagide acetate  was 
crys ta l l ized  f rom a mixture  of  ch loroform and ethanol (4 : 1) in the form of white ac icular  c rys ta l s  with mp 
153-155°C, l o l l S - I l l  ° (c 0.1; ethanol),C17H2~O10. On hydrolysis  by the enzymes  of the grape snail, i t  decom-  
poses into D-glucose,  acet ic  acid, and an aglycone which, as i t  separated out, colored the solution deep blue 
with a subsequent separat ion of  a da rk -co lo red  precipi ta te .  

To obt3~i~n the deacetyl  der ivat ive ,  the substance was saponified with 5~ alcoholic caustic soda. A product  
C15H~409, [o~]~-133 ° (c 001; ethanol) was obtained which could not be c rys ta l l ized .  
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