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HUXAPAPlLlNlNE - A NOVEL ALKALOID FROM THE LEAVES OF BUXUS PAPLLLOSA 
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H.E.J. Research insti tute of Chemistry, 
University of Karachi, Karachi-32, Pakistan 

Abstrect-A novel alkaloid buxapapilinine (1) has  been isolated from the  leaves of 
Buxus papillosa. Its s t ruc tu re  ha s  been investigated by  extensive nmr s tudies .  -- 

Bunus  papillosa C.K. Schneider (Buxaceae) i s  a s h r u b  growing extensively in t h e  nor thern  -- 

regions of Pakistan.  ex t r ac t s  have been used in t h e  indigenous system of medicine for the  

treatment of malaria, rheumatism and skin d iseases . '  Previous s tudies  on Buxus  papillosa have -- 
2-5 

resul ted  in t h e  isolation of a number of s te ro ida l  alkaloids. As a consequence of o u r  continuing 

s tudies  on t h e  Leaves of Buxus  papillosa, a novel base buxapapilinine has  been isolated,  to  which 

s t r u c t u r e  1 has  been assigned on t h e  basis of ex tens ive  nmr studies.  

The  c r u d e  alkaloids were isolated from t h e  concentrated alcoholic ext rac t  of the  leaves of 

p s p i l l o ~ ~  by extraction a t  different  pH values.  The CHCl ext rac t  obtained by extraction a t  pH - 3 

3.8 was concentrated and subjected t o  column chromatography. Fu r the r  purification by  preparative 

t lc resul ted  in the  isolation of compound 1 as a white crystal l ine solid. 

The  compound showed uv absorption a t  228 nm charac ter i s t ic  of the  benzarnidic chromophare.  5-6 

The i r  spectrum showed an  in tense  absorptions a t  2950 (NH),  1730 (es ter  carbonyl ) ,  1670 (amide 

carbonyl)  and 1240 (C-0-C) cm-', The  mass spectrum of compound 1 showed t h e  molecular ion 



peak a t  miz 620.3862 corresponding t o  t h e  molecular formula C31H52N206 (calcd. 620.3833). A 

peak a t  m/z  605.3601 (C H N O appeared d u e  to  the loss of methyl g roup  from the molecular 
36 49 2 6 

ion.  Another important fragment a t  mlz 115.1011 with t h e  composition C11H13N0 Was due  t o  the  

r e t r o  Diels-Alder cleavage of r i ng  A along with the  at tached subs t i tuents .  Similarly the  peak a t  

mlz 105.0810 (C7H50) was a t t r ibuted  t o  t h e  benzoyl ion.  The compound showed a base peak a t  

mlz  72.0824 corresponding to  the  composition C4H10N, represent ing  tr imethyl iminium s ide  chain 

cleavage.  The  overall mass fragmentation pa t te rn  of compound 1 was found t o  b e  similar to  related 

Buxus alkaloids bearing N,x-dimethyl g roup  a t  C-20 and benzamide a t  C-3 position. 
4 

- 
1 

T h e  H-nmr spectrum (400 MHz, CDCl ), homodecoupling experiments,  NOE difference,  COSY-450, 3 

and hetero-COSY experiments,  all contributed to  the  deduction of the  s t ruc tu re  of the new 

alkaloid. Four three-proton singlets a t  5 0.84, 0.88, 0.93 and 1.11 were assigned t o  the  f o u r  

te r t ia ry  methyl g roups .  A doublet a t  60.82 ( J  21,20 = 6.0 Hz) was ascribed t o  C-21 secondary 

methyl pro tons .  The  three-proton singlets resonating a t  5 1.93 and 5 2.04 were assigned t o  t h e  

acetyl  methyl protons of the  acetate groups  a t  C-6 a n d  C-2 respectively,  while the  six protons of 

N-dlmethyl g roup  s t  C-20 appeared  as a broadened singlet a t  62.16. A broad multiplet a t  6 2.41 - 

was ass igned to  the C-20 methine pro ton .  Another multiplet centered  a t  54.19 was d u e  t o  C-6 

proton which is geminal to  t h e  acetate funct ion .6  T h e  C-26H showed a double doublet a t  5 5.54 

('26.3 
= 8.8 Hz, J 

2 B , 1  
= 0.6 Hz) while C-3oH resonated a t  54.12.  The equatorial  (C-36) 

disposition of t h e  amide functionality i s  consistent  with biogenetic considerations,  s ince  no steroidal  

alkaloids with axially oriented nitrogen function a t  C-3 have  been previously repor ted .  The axial 

disposition (0-orientations) of C-3H i s  consistent  with t h e  trans diaxial coupling of 8.8Hz observed 

between C-3aH a n d  C-2BH, thereby establishing the equatorial  (a-) orientation of the  C-2 acetate 

groups .  The  sterically hindered amide N H  appeared  as a doublet a t  66.20 ( J N H S 3  a =  9.8 Hz) .  A 

broad singlet  a t  65.54 was due  t o  C-1 vinylic pro tons .  A doublet a t 5  3.01 was assigned to  the  

C-11 proton,  i t s  downfield chemical shift  reflecting t h e  presence of an epoxide a t  C-SIC-11. 

Assignments for  the o the r  protons are given i n  Table I. 

7 
I n  t h e  COSY-45O spectrum coupllng of C-lluH (53 .01)  was observed with C-19oH and C-196H (6 

2.19 a n d  1.80 assignments in terchangeable) ,  as well a s  C-12aH and C-126H (61.17 a n d  51.49 

sss igments  interchangeable).  The  signal  f o r  C-3aH appeared  a t  6 4.12 and was coupled with C-2BH 

( 6  5.54) as  well a s  with the amlde proton a t  66.20. The assignment of C-60H a t 6  4.19 was 

confirmed b y  i t s  COSY interaction with C-5 oH ( 5  2.651, the  la t te r  also showing allylic coupling 

with the  C-1 olefinic proton (6 5.54).  The C-20 methine proton showed coupling with C-lluH (6 

1.80).  T h e  upfield value of C-1lBH confirmed t h a t  no substifuent was presenf a t  C-16. The 

COSY-45O spectrum i s  presented in Table 1 .  A s e r i e s  of homodecoupling experiments were also 

car r ied  out to  f u r t h e r  verify t h e  interrelat ionships between the  coupled protons.  
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8 
T h e  1 3 c - n m r  spec t rum ( b r o a d b a n d  a n d  DEPT, 100 MHz, CDCI3) showed t h e  p r e s e n c e  of 37 

carbon a toms  i n  t h e  molecule. Multiplicity a s s i g n m e n t s  b y  DEPT es tab l i shed  tha t  t h e r e  were nine 

CH3. five CH2. four teen  CH, a n d  n ine  q u a t e r n a r y  ca rbon  atoms. T h e  s igna l  for t h e  vinylic  C-l  

a p p e a r e d  a t  6129.44 while t h e  s igna l  for C-2 methine ca rbon  appeared  a t  6 70.01, i t s  downfield 

chemical sh i f t  r e f lec t ing  t h e  p r e s e n c e  of an  a c e t a t e  group.  Similarly a n o t h e r  s igna l  a t  677.80 was 

a s s i g n e d  t o  C-6 d u e  t o  t h e  p r e s e n c e  of a n o t h e r  a c e t a t e  funct ion.  T h e  C-I1  methine a n d  C-9 

q u a t e r n a r y  ca rbon  showed s igna ls  a t  6 63 .41  a n d  62.09 respec t ive ly  c o r r e s p o n d i n g  to t h e  p resence  

of an e p o x i d e  funct ional i ty.  Similarly a n o t h e r  downfield methine carbon s i g n a l  o b s e r v e d  a t  661.14 

was ass igned  t o  t h e  C-20 b e a r i n g  t h e  dimethylamino g r o u p .  T h e  13c-nmr chemical sh i f t  assignments  

were made with t h e  help of hetero-COSY a n d  DEPT measurements  are  p r e s e n t e d  i n  Table  11. 

In t h e  one-bond hetero-COSY spec t rum t h e  methine ca rbon  s igna ls  a t 6  129.44 (C-1),677.80 (C-6), 

670.03 (C-2) ,663 .47  (C-11),661.14 (C-20),659.33 (C-3) and653.51 (C-5) showed connec t iv i t i es  with 

t h e i r  respec t ive  p r o t o n s  a t 6 5 . 5 4  (C-1H),64.19 (C-6BH),65.54 (C-2BH), 6 3 . 0 1  (C-11 H)62.41 (C-20 

BH), 6 4.12 ( C - 3 ~  H) a n d  62.65 (C-5 aH) respec t ive ly  while t h e  methylene pro ton  s igna ls  a t  6 2.79 

(C- lgBH) ,  6 1 .80  (C-19oH) showed conect ivi t ies  with t h e  ca rbon  a t  6 44.52. T h e  'H - 13c 

a s s i g n m e n t s  t o  o t h e r  c e n t r e s  are p r e s e n t e d  i n  Table  I i .  

F igure  2: NOE in te rac t ion  in Buxapaplimine 
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C-16BH 1 . 5 4  16oH ( 1 . 8 3 )  13  H ( 1 . 4 0 )  

C-l7oH 1 .80  16oH (1 .85)  

** 
C-L8CH3 0 . 8 4  

C-19BH 1 . 8 0  19oH ( 2 . 7 9 )  

C-LYGH 2.79 19BH ( 1 . 8 0 ) ,  1 1  H ( 3 . 0 1 )  

C-ZOBH 2 . 4 1  2LCH3 ( 0 . 8 2 )  

0COCH3 1 . 9 3  - 

0COCH3 2 .04  

N H  6 .20  3 o ~  ( 4 . 1 2 )  

** 
C-30 CH3 1 .17  

**  
C-31 CH3 0 . 9 3  - 

** 
C-32CH3 0 . 8 8  

C-21CH3(Sec) 0.82 

C . N O .  Chemical n u l r i p l i c i r y  connected t o  C . N O .  chemica l  n u l t i p i i c i t y  Connected t o  
s h i f t  (DEFT) H(6) s h i f t  (DEPI) H(6) ................................................................................................................... 

1  129.44 CH (5.54) 17 50 .41  CH o H ( l . 8 0 )  

2  70.03 CH EH(5.52) 18 17.52 C H  
3  ( 0 . 8 4 )  

3  59 .33  CH GH (4.12) I9 44.52 CH2 BH(1.80).aH(2.79) 

4  39.01 -C- 20 61.14 CH H (2.41) 

5 53.51 CH BH(2.65) 2  1  9 . 6 1  CH3 (0 .82)  

6 77.86 CH BH(4.79) OCOC& 21.04 CH 
3  

(1 .92)  

7  35 .57  CH2 88(2 .03)  H(1.63) OCOCHl 21 .85  CH3 ( 2 . 0 4 )  

8  41.16 CH OH(2.15) 0F0CH3 169 .73  -C- 

9  62.09 -c- ogoca3 171.85 -c- 

10 134.42 -C- =C-N 167.89 -C- 

1 1  63.47 CH GH ( 3 . 0 1 )  2-o,ArC 128.69 CH ( 7 . 4 2 )  

12 35 .21  E x ( l . 7 7 )  H(L.99) 2-m,ArC 126 .82  CH (7 .73)  
CH2 

1 3  42 .83  -C- p.ArC 131.57 CH (7 .49)  

14 49.16 -C- 39.94 CHI (2 .16)  
CH3 

15  27 .01  CH2 B H ( l . l O ) ,  H(L.25) A r l o  134.2 -C- 

16 32 .50  CH2 BH(1.83) H ( 1 . 5 4 )  30 27 .31  CHI (1.18) 

32  17.52 CH3 ( 0 . 8 4 )  
.................................................................................................................. 
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NOE di f fe rence  s t ud i e s  s e rved  t o  establish t h e  stereochemistry a t  var ious  asymmetric c en t r e s .  

Irradiat ion a t  54 .79  (C-60H) caused  3% and  2.5% nOe effects  a t  t h e  C-31 methyl pro tons  and  C-1B 

H respec t ive ly .  On t he  o the r  hand irradiat ion a t  6 1.77 (C-12aH) showed 2% nOe a t  6 3.01, 

a s s i gned  t o  C - l l a H .  Similarly irradiat ion a t  6 2.79 (C-198H) also showed 2% nOe on C-llaH which 

t he r e fo r e  confirmed t h e  0 stereochemistry of t he  epoxide. O the r  important  nOe in te rac t ions  are 

p r e sen t ed , a round  Figure  2. 

Hydrolysis  of compound 1 with 6% KOHiMeOH yielded t h e  Corresponding d i d ,  C33H48N204. The  

' ~ - n m r  spec t rum (CDC13, 300 MHz) of t he  hydrolyzed product  showed relatively upfield sh i f t  of 

t h e  C-6 and  C-2 pro tons  f rom6  4.79 and  5.52 t o  53 .72  and  4.12 respec t ive ly .  Consequently t he  

ne ighbour ing  protons a t  C-5 a n d  C-3 have  a l so  been shif ted upfield ( i . e .  from 6 2.65 a n d  64 .12  to 

62.15 and  63.90 respec t ive ly) .  The  r e s t  of t h e  proton spectrum closely resembles t h a t  of the  

parent  ace ta te  1. The above ass ignments  were f u r t h e r  confirmed with COSY-45O exper iments .  It 

was observed  tha t  t he  signal  f o r  C-3aH a t  6 3.90 was coupled with C-20H (6 4.12) as  well as with 

the  amide proton s t  66.20. The  C-68H which resonated a t 6  3.72 was coupled with C-5aH (62.15). 

a n d  i t  also showed homoallylic coupling with t h e  C-l olefinic proton (65 .54 ) .  The  r e s t  of the  

in te rac t ions  i s  similar t o  those of t h e  pa r en t  compound. 

EXPERIMBNTAL 

Mass spec t r a  were recorded on  Varian MAT 312 double-focussing spec t rometer  connected t o  a DEC 

PDP 11/34 computer system. ' ~ - N m r  spec t r a  were recorded  i n  CDC$ on Bruke r  AM-400 ins t rument  

13 
a t  400 M H z  while C-nmr s p e c t r a  were recorded  on t h e  same ins t rument  a t  100 MHz. Ultraviolet 

spec t r a  were recorded on a Shimadcu uv 240 spec t rophotameter .  Inf rared  spec t r a  was recorded  on 

JASCO i r  spectraphotometer.  T h e  pur i ty  of t he  sample was checked on tlc (silica gel  precoated 

p la tes ) .  The  plant material was identif ied b y  t he  plant taxonomist i n  t h e  Department of Botany,  

Universi ty of Karachi, where s voucher  specimen of the  plant has  been  deposited.  

The  f resh  Leaves of Buxus  papillosa (50  k g )  collected from the  nothern  area of Pakistan were 

ex t r ac t ed  3 times with EtOH (100 1) a t  room tempera ture  f o r  3 weeks respec t ive ly .  The  combined 

ethanol ex t r ac t  was evaporated t o  a gum (1  k g )  and  partitioned t o  yield n-hexane,  chloroform and 

aqueous  ex t r ac t s .  The  bases  in  t h e  chloroform solution were ex t r ac t ed  with 10% AcOH par t ia l  

separat ion of t he  alkaloids (10 g )  was car r ied  out  by  extraction i n  CHCl a t  d i f fe ren t  pH values.  
3 

The  f rac t ion  obtained a t  pH 3.8 (25 g )  was loaded on a silica ge l  column (70-230 mesh, AsTM 

Merck). Elution with CHC13-MeOH (9.0:l .O) afforded a number of close moving alkaloids. The 

mixture was subjected t o  p r e p .  tlc (silica ge l )  employing hexane:  CHC13:Et2NH (7 :  3 : 0.5) t o  

afford an  amorphous compound 1 (10 .3  mg) ,  101 20  = - 28O ( c  0 .1 ,  C H C I ~ ) ,  uv A ( M ~ O H )  228 D max 
-1 1 

nm; i r  (KBr)  V m s x  Cm 2950 (N-H),  1730 (0-C-CH3),  1610 (C-NH), 1240 (C-0-C) ;  H-nmr 

0 d 
(400 MHz, CDC13) : (Table 11); 13c-nmr  (100 MHz, CDC13) : (Table-11); Hrms mlz ( % I :  620.3862 

- 497 - 



( M , +  celcd for C31H52N206: 620.3833) (18) .  605.36016 (M' -CH3 calcd fo r  C36H4gN206. 605.9534) 

(16).  489.28151 ( M +  c a ~ c d  fo r  c ~ ~ H ~ ~ N ~ o ~  489.2873) (401,  105.0810 (M+ c a ~ c d  for C ~ H ~ O ,  105.0111) 

(50) 115.10115 (M' calcd for  Cl1Hl3NO, 115.09910) (361, 72.0824 (M' cslcd f o r  C4H10N. 72.0814) 

(100) .  

Hydrolysis  of Buxapapilinine 

Buxapapilikine ( 5  mg) was hydrolysed a t  room tempera ture  us ing  6% ethanolic KOH ( 5  ml) a n d  

refluxed f o r  24 h .  The normal workup of the  reaction product  involving acidification, extraction 

with chloroform, and  d r y i n g  with anhyd .  Na SO4 afforded a n  amorphous alcohol Z(1.2 mg) on 
2 

evaporation:  uv A (MeOH) 228 nm; i r  " (CHCI3) 3400 (OH) cm-'; 'H-nmr (300 MHz, 
m ax max 

CDC1 . 6 0.84 (3H, s ,  CH3-18), 1 .17  (3H,s ,  CH3-30). 0.93 (3H, s ,  CH3-311, 0 .88  (3H, s, 3 .  

CH3-32), 0.82 (3H,  d ,  J 
21 ,20 

= 6.0  H z ,  CH3-2L), 2.16 (6H, s ,  N(CH3I2), 1.80 ( l H ,  d ,  J17a 

,20 
= 10.6 Hz, Ha - l l ) ,  2.14 ( l H ,  d d ,  J 

20 6 2 1  
= 6.2 Hz, J208,178= 10.3Hc HE-201, 3.72 ( l H ,  m, H E  

-61, 4.12 ( l H ,  m ,  H%2) ,  5.54 ( l H ,  s, H-1). 3.90 ( l H ,  d d ,  J 3a ,28  = 8.0 Hz, J S a s N H  = 9.2 Hz, Ha 

3 6.20 ( l H ,  d ,  J N H s S a =  9 .8  Hz, NH); ms miz 536 (12%),  521 ( IS%) ,  175 (36%).  157 (44%).  105 

(50%),  I 2  (100%). 
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