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Extractron of Breynra officrnalrs Hems1 has yielded a broactlve sulfur-contarnlng 

glycosrde, breynrn A,l C401156023S, m p 142-144” 

llydrolysrs of breynrn A with hydrochloric acid (3N) gave an aglycone, breynogenrn’ 

(C22t12609S, m p 260-262”), \uluch was further hydrolyzed to p-hydroxybenzolc acid and 

breynolrdel (l), C15t1220,S, m p 241-243”, vmax (hBr) 1780 (C=O) cm-l The n m r spectrum 

(6, 60 blllz, DklSO-d6) of (1) showed signals for Cll,-CH (0 83, d, J=ll Hz), O-Cl! (4 10, s), 

C-OH (5 55,s), and three Cll-Ou (4 88, 4 80, 4 05) The difficulty In clarlfyrng the 

structure of (1) by chemical methods stimulated us to the present X-ray crystallographlcal 

study we have establrshed the crystal structure of breynolrde by drrect phase determrnatron 

Recrystallization from ethylacetate afforded colorless monoclinic crystals elongated 

along the c-axes grvrng the unit cell dlmenslons of a=13 434 1, _b=8 628 i, ~=6 652 i, 

9=91 08’ and space group P21. _Dc 1 492 g cmm3, _Dm 1 485 g cm -3 (in n-hexane and CC14) 

with two molecules in the unit cell 

Lattice constants and lntensltles were measured on a Hllger & Watts four-circle 

automatic diffractometer Y-290 wrth Cu-&d radlatron A total of 1614 independent non-zero 

rntensities were collected in the range, C<78’, and then the structure was solved by the 

symbolrc addrtron procedure 2 
Refinement of the structural parameters were carried out 

by the block-diagonal least-squares calculatrons with anlsotroprc thermal parameters, and the 

final R-factor was 7 07% The hydrogen atoms were grven constant anrsotroprc thermal factors 

equal to those of the heavier atoms to which they were attached The molecular shape of 

breynolide is shown rn Fig 1 

The ring system of breynolrde is novel one and the most rnterestrng feature in the 
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Fig 1 Structure of breynollde 

chemical structure 1s the five- and the SIX-membered ketal rings formed from a ketone group 

at C-9 and two hydroxyl groups at C-13 and C-16 The unique sesqulterpene skeleton could 

be constructed blogenetlcally by the cycllzatlon of farnesyl pyrophosphate followed by the 

rearrangement from 8 - 16 bond to 7 - 16 

The absolute conflguratlon of breynollde was determlned by BlJvoet’s method, 3 based on 

the sulfur (Aft’=0 6) and the oxygen (Af”=O 1) The differences between Frledel pairs were 

measured on a Hilger & Watts diffractometer with Cu-_Kcr radlatlon In Table 1, the square 

root of counted lntenslty, G, 1s reported for Frledel pairs The G values have not been 
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Fig 2 Bond lengths (A) of breynollde The range of their e s d ‘s IS 0 009 - 0 014 i 

106 8 

Fig 3 Bond angles (“) of breynollde The range of their e s d ‘s IS 0 5 - 0 8’ 
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placed on an absolute scale or corrected for Lp factors These corrections ~11 not affect 

the calculation of the percentage devlatlon from Frledel’s low, as expressed by the parameter, 

A 
lOO[ IF(hki,l - \F(hke)l ] 

A = [ IF(hTtZ)I + IF(hki)l 
2 1 

The values of Aobs are listed in Table 1, along with values of Acalc for the proper 

enantlomorph The structure In Fig 1 shows the correct absolute configuration of breynolide 

Table 1 Observed and calculated Bllvoet differences (percentages) for breynolide 

h k P. IG(hk%)l IG(hki)I A(obs) A(calc) h k k IG(hkL)I IG(hici) 1 A(obs) A(calc) 

1 2 1 187 172 -8 4 -6 1 7 2 1 96 92 -4 3 -5 8 

1 3 2 157 152 -3 2 -4 6 -1 2 2 122 117 -4.2 -4 9 

2 1 2 140 135 -3 6 -6 5 -1 4 1 198 186 -6 3 -7 0 

2 1 3 168 178 5 8 4 2 -2 2 1 210 219 4.2 46 

2 3 2 95 100 5.1 40 -2 2 2 165 160 -3 1 -5 1 

2 4 3 103 97 -6 0 -7 0 -4 4 2 80 86 72 4 7 

3 1 2 143 135 -5 8 -4 2 -6 2 4 89 95 65 75 

3 4 1 196 206 50 53 -7 2 1 149 155 39 62 

4 3 2 96 90 -6 5 -8 0 -7 2 2 81 77 -5 1 -6 5 

4 4 1 141 147 4 2 7 1 -8 3 1 84 80 -4 9 -4 7 

6 3 2 101 93 -8 2 -6.8 -10 2 1 105 101 -3 9 -4 6 

The authors are indebted to Bristol-Banyu Research Institute Ltd , Achnowledgment - 

for the crystal sample 
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