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Summary: Salicortin (la), upon enzyme-mediated glycosidic hydrolysis, undergoes an unusual and rapid 
fragmentation-recombination reaction leading to 2 via postulated ortho-quinone methide (3) and enol(4) 
intermediates. 

Phenol glycosides are widely distributed plant secondary metabolites that are generally thought to 

play an important role in regulating herbivory by insects and mammals. 1 In vitro, glucosidase treatment 

of phenol glycosides provides a mild and efficient method for releasing intact aglycones. In contrast, we 
report here that enzymatic hydrolysis of salicortin (la), 2 a phenol glycoside that is present3 in many 

members of the Salicaceae family and that is toxic to some herbivores, 4p5 releases glucose” and leads to a 

unique fragmentation-recombination reaction of the aglycone that probably involves a transient ortho- 

quinone methide. 

Product studies were carried out with substrate levels of l3-glucosidase (1 mg mL_’ enzyme,” 5mM 

la, pH 5 acetate buffer, 37 OC). Under these conditions la was consumed, carbon dioxide was produced 

(75% yield by respirometry), and one major product (2)7 was formed (53% yield by GC) (Scheme 1). No 

aglycone (lb) was detected. 
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Formation of 2 can be rationalized (Scheme 2) by initial hydrolysis of la to form lb. The 

aglycone (lb) then fragments to ortho-quinone methide 3, carbon dioxide, and an enol(4). which 

subsequently combines with 3 to form 2. The recombination can be envisioned either as a Michael 
additiona or as a heteronuclear Diels-Alder reaction9 that forms a hemiketal which subsequently opens to 

give 2. 

Trace amounts of o-hydroxybenxyl alcohol, 6-hydroxycyclohex-2-ene-l-one, and catechol were also 

identified as reaction products by comparison of the gc-ms of the reaction mixture with authentic 

compounds. These products may arise from solvent capture, tautomerixation, or air oxidation of the 
fragmentation products, respectively.. 

P_Glucosidase-catalyxed decomposition of la is accompanied by a slow time-dependent 
irreversible inhibition of the enzyme. In a typical reaction at pH 6.225 OC, and 4.4 mM la, the half-life 

of f@ucosidase activity was 70 min. Enxyme activity could not be restored by repeated ultrafiltration 

with fresh acetate buffer. The inactivation process, which is still under investigation, may be due to 

reaction of the Bglucosidase active site with the electrophilic 3. 

The reaction described here is significant for several reasons: 1) it is an unusual enzyme-catalyzed 
fragmentation-recombination; 2) it represents a new approach to the development of inhibitors of gluco- 

sidases for therapeutic purposes and as probes for the glucosidase active site;” and 3) it may explain the 

reported toxicity of certain phenol glycosidest and in particular the sensitivity of insects having high 

endogenous levels of pglucosidases to dietary la. 4 

Acknowle&ements 

We thank the National Science Foundation for support of this research (Grant No. BSR 8416461 

and BBS-8614587). The mass spectral determination was performed by the Midwest Center for Mass 

Spectroscopy, an NSF Regional Instrumentation Facility (Grant No. CHE-8620177). Finally, we thank 

Dr. Larry Byers for his critical review of an earlier version of this manuscript. 

References and Notes 

Reichardt, P.B.; Clausen, T.P.; Bryant, J.P., Biofogcal Active Natural products. Potential use in 
‘er, 

g 

H.G., Ed.; Amencan Chemical Sot.: Washington D.C., 1988, pp 130-142. 
the method of Clausen, T.P.; Evans, T.P.; Retchardt, P.B. J. Nut. 

Ptod. 1989,52, 
Pearl, IA.; Darling, S.F. Phytochemirt 1971,ZO. 3161. 
Lindroth, R.L, Scriber, J.M., Hsia, M. F .S. Ecology 1987,69,814. 
Bran: J.P., Clausen, T.P., Rerchardt, P.B.; McCarthy, M.C.; Werner, R.A. Oecologia (Bed). 1987, 

ICN almond @lucosidase, 22 units m -l 
d 

(1 unit = 1 pmole salicin hydrol 
&Y 

d 
2: High resolution mass spectra: foun 

min-’ at 37OC). 

1690 cm-’ (conju 
218.0941; C H 0, requires: 218. 

ated ketone). ‘H-NMR (CDCI * da I#Hz): 6 = 8.5 
3; Infrared (CHCI,): 

pm (1H broad s, 
exchangeable wit D 0) 6 7-7.3 (5H m) 6 2 (lI$ ddd J = 10 0 2.49 146 Hi) 4.85 (1H broad s, % 
exchangeable with D’O): 3105 (2H si, 2.45-2.75 (2H, 4) and 11712.45 i2I-I. m). The hydrdgen at 
6 = 6.2 was found tobe coupled with h dro 
13C-NMR (CDCl ; 22.5 MHz): 6 = 156 

ens at S = 7 and 2.5 by double irradiation experiments. 

If!. 

r s s), 1 
117.7(d), 77.5(s),39.8 t), 33.1(t) and 25.0(t). 

1.7(d), 131.8(d), 129.1(d), 125.8(d), 121.9(s), 120.2(d), 

Pass, A.J.; Belter, R. Tetmhedrrm L&t. 1987,28,2555. 
Marmo, J.P.; Dax, S.C.J. Org. C/rem 1984,49,3671. 
Dale, M.P.; Ensle , H.E.; Kern K.; Sastry, K.A.R.; Byers. LD. Biochemists 1985,24,3530. Fleet, 
G.WJ. Chem in B* ntain 1989,287. 
Sot. 1989,112,3484. L.e 

!f 

Halazy, S.; Danxin, C.; Ehrhard, k; Gerhart, F.J. Am Chem. 
er, G; Harder, A. B&him. Biophys. Acta 1978,524,102. Walsh, C.T. 

Ann. Rev. Biochem. 1984, 3,493. 

(Received in USA 20 June 1990) 


