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STEREOCHEMICAL STUDY OF DESACYLGUAYULIN A 

USING MODERN NMR TECHNIQUES 

F e l i x  J. Parodi. Marcus Nauman and Nikolaus H. Fischer* 

Department o f  Chemistry, Louisiana Sta te  Un ive rs i t y  

Baton Rouge, Loulsiana 70803 
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ABSTRACT: 

desacylguayulin A was establ ished using modern NMR techniques. 

COSY, NOESY , CONOESY, homo- and heteronuclear J-resol  ved , DEPT and NOEDIFF 

allowed assignments o f  a l l  'H and 13C NMR resonances. 

The r e l a t i v e  conf igura t ion  and so lu te  conformation o f  

App l ica t ion  o f  

INTRODUCTION 

Parthenium argentatum (guayule) , a rubber-producing perennial shrub 

na t i ve  t o  the  Chihuahuan desert i n  south western Texas and northern Mexico. 

It has been suggested t h a t  the  economic use o f  guayule as a source f o r  na tura l  

rubber might depend on by-product u t i l i z a t i o n . '  Therefore, we have i n i t i a t e d  

s t r u c t u r a l  and chemical studies of major guayule r e s i n  cons t i t u ten ts  and t h e i r  

der iva t ives .  

Recently, the  molecular s t ruc tu re  o f  Guayulin A, a p r i n c i p l e  component o f  

the  guayule resin2, was determined by X-ray crystal lography3. Guayulin A, an 
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98 PARODI,  NAUMAN, AND FISCHER 

e l l i c i t o r  o f  a l l e r g i c  contact de rmat i t i s  i n  sens i t i zed  subjects4 i s  a l l eged ly  

a reservo i r  of the a l l e l o p a t h i c  cinnamic acid5. 

Sapon i f i ca t ion  of guayul in A provided i t s  parent alcohol ,  desacylguayulin 

A. 

conformation o f  desacylguayulin A were determined. 

assigments are described below. 

By the  use of modern NMR techniques6s7s8, the  stereochemistry and so lu te  

Also, the  'H and 13C nmr 

NMR SPECTRAL ASSIGNMENTS ,F DESACYLGUAYULIN A (1 )  -- m 

The assignment of the 'H-nmr spectrum o f  1, i nvo lved the  combined 

u t i  1 i z a t i o n  o f  a complementary COSY spectrum and nuclear Overhauser 

effects9s10. 

major conformation o f  1 a t  ambient temperature was based on a NOEDIFF and 2D- 

NOESY experiments a t  200 MHz, and was confirmed by the  CONOESY experiments a t  

400 MHz. The use o f  NOEUIFF and NOESY was complementary. 

" i so la ted  protons" showed a c lea r  NOEDIFF spectrum, wh i le  the 20-NOESY 

experiment was used t o  ob ta in  NOE data between protons i n  the  "crowded" region 

between 1.7 and 2.3 ppm. 

t o  conf i rm the ED-COSY spectrum and NOE data provided by the  experiments a t  

200 MHz. 

coupl ing constants than the  2 0 J-resolved p lo t .  

The r e l a t i v e  conf igura t ion  as we l l  as the  determinat ion o f  t he  

I r r a d i a t i o n  o f  

2 D-CONOESY a t  400 MHz was used as a f a s t  technique 

The sec t ion  p l o t  o f  the 2D J-resolved experiments gave more accurate 

The presence o f  t rans- double bonds i n  1 was establ ished p r i m a r i l y  from 

the  absence of NOES between Me-14, Me-15 and the  two v i n y l i c  protons. YOE 

between the v i n y l i c  protons H-1 and H-5, Me-13 and H-5 and H-8, Me-12 and H-6 

and H-7 provided evidence f o r  the  conformation i n  which the  cyclopropane r tng ,  

v i n y l i c  protons as we l l  as the  ax ia l  proton geminal t o  a hydroxyl were above 

the  plane, whf le both v iny l  methyls Me-14 and We-15 were below the plane. 

F ina l  determinat ion o f  the  conformation was provided by the  NOE between other 

protons as shown in - fab le  1, as we l l  as molecular model considerat ions based 

on coupl ing constants der ived from the  J-resolved methods. 
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TABLE 1. 'H-NMR Resonance Assignments and Nuclear Overhauser E f fec tsa  o f  1,. 

d b  mc 'H 1 2a 26 3a 38 5 6 7 8 9a  96 12 13 14 15 

4.92 dd 1 + +  + + + 
2.0 2a + + +  
2.15 28 t + + 
2.19 3a + + 
1.9 36 + +  + 
4.4 d 5 +  + + 
1.52 dd 6 

0.76 dd 7 

3.62 ddd 8 + 

1.87 dd 9a 

2.71 dd 96 + 

1.16 s 12 

1.22 5 13 

1.52 d 14 

1.66 d 15 

a NOEDIFF 5 <-> 13 <-> 9 negat ive;  Sl=16K; DP = 41L; D 1  = 0.2; D2 = 2; 
NE = 8; NS = 32. Recycle delay=2 sec. 
NOESY: SI = 0.5 x 0.5 K; NS = 64; NE = 256, mixing time = 1 sec; (overnight)  
CONOESY: SI = 0.5 x 0.5 K; NS = 16; NE = 256; RD = 1; D 1  = 1, W = 1; 
hours). Bruker AM 400. 

J(Hz): 5.6 = 6,5 = 12; 5.15 = 15.5 = 2.2; 6.7 = 7,6 = 9; 7,8 = 8.7 = 10.5; 
8.9a = 9a,8 = 11; 8.98 * 5.3; 14.1 5 1.5; 9a,9B = 13 

(3 

b ppm: r e l a t i v e  t o  TMS. 0.1 n+4 CDC13. Bruker UP 200. 
c From J-resolved exp: SI = 0.5 x 0.25 K; NS=64 (overnight)  
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Fig 1. 200 MHz COSY spectrum o f  desacylguayulin A (i) 
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DESAC YLGUAYULINA 

Fig. 2. Stereochemical representat ion o f  desacylguayulin A (1). 

Assfgnments f o r  a l l  carbon resonances were provided by the  canbined 

u t i l i z a t i o n  of ED-heteronuclear s h i f t  co r re la t i on  and DEPT experiments. 

CONCLUSIONS 

The combined u t i l i z a t i o n  of the  complementary ZD-NOESY and NOEDIFF 

experiments as we l l  as the  J-resolved experiments provided s t r u c t u r a l  

in fo rmat ion  f o r  the  determinat ion o f  the stereochemistry o f  desacylguayulin A 

and conf i rm the assignments of a l l  proton and carbon resonances provided by 

the PD-homonuclear and heteronuclear s h i f t  c o r r e l a t i o n  experiments. 
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Fig 3. DEPT and H-C correlation of desacylguayulin A(1). 
BE and UEPT at 50MHZ: 0.3mM. 3 hours. Jc-H(Hz) based on H-C J-resolved method: . .  _ _  - - _ _  
Sl=256x128w, NS=64 (overnight). 
6C 126.5 (d,152,C-1), 25.0 (t,132,C-2), 40.2 (t,132.C-3), 136.6 (S,C-4), 125.2 
(d,155,C-5). 35.5 (d,162, C-6), 28.4 (d,160,C-7), 72.1 (d.148.C-8). 46.2 
(t.131.C-9). 128.5 (S.C-lo), 20.5 (S,C-ll), 28.9 (q,126,C-12), 15.2 (q,126,C- 
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