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A new p-l.3 glucan synthesis mhlhtor, L-687,781 1s produced by the culuvatlon of 
Dtctyochaeta simplex ATCC 20960 Through NMR, mass spectroscopy, and 
degradation studies the structure of L-687,781 was determmed to be L a novel member 
of the papulacandm farmly of antifungal agents I.-687,781 exhlblts potent m wtro 
antifungal achvity as well as antGneumocyshs acnvlty in a rat model 

The recent increase m reports of opportunistic mfecnons has pointed out the urgent need for new 

antifungal therapies 1 In the course of our efforts to discover novel antihotlcs, we found that cultlvatlon of a 

species of Dlctyochaeta nmplex produces L687.781 (l), a new p-1,3 glucan synthesis mhrhtor 2 L-687,781 

and other p- 1,3 glucan synthesis mhlhtors were shown to be effecnve m treatmg AIDS related Pneumocystis 

cannn infections m a rat model ‘&3 Herem, we report the structure determmatlon of L-687,781 as a novel 

member of the papulacandm family of antifungal agents The structure was determined and the NMR 

assignments were made on the basts of 2D-NMR, mass spectmscopy, and degradaaon studies 

The molecular formula for L-687,781 was not immediately denvable from mass spectral 

measurements FAB-MS indicated a molecular waght of 902 for L-687,781 [(M+H) at m/z 903 and (M+Na) 

at m/z 9251, but the peak was not intense enough for precise mass determmauon The *SC-NMR spectra 

exhibited 45 dlstmct resonances wth two double mtenslty peaks rmplymg the presence of 47 carbons The 

APT spectra accounted for 57 carbon bound hydrogens With the assumption that the remamder of the 
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molecule contams only oxygen and exchangeable hydrogens, the three sets of data then suggest an emplncal 

formula of C47mO17 , ~th 9 exchangeable hydrogens. 

Consistent wtth the presence of a dtene and a&unsaturated esters, the UV spectrum exhknts maxima 

at 230,240, and 262 nm and the IR spectrum shows a strong absorbance at 1700 cm-l Structural subumts 

were constructed usmg 2D-NMR techmques. Fragments A through E were tdennfkd from short and long 

range tH,lH-COSY, lH,lH-relayed COSY4, lH,W-COSY. and 2D-J resolved 1H spectra Fragments A and 

B are strongly suggesave of the presence of two sugar moiettes Fragments D and E are hkely subumts of 

acyl side chams 
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These structural features were remmtscent of the papulacandm famdy of compounds (vrde @a) 5,6 

As shown tn Table 1, a comparison of the lH-NMR assignments (CD3OD) of papulacandm B6 UE, and L- 

687,781 shows strtkmg snmlantles. The WXJMR assignments are also very slrmlar 

Table 1 Companson of 1H NMR (CD3OD) data for L-687.78 1 and Papulacandm B6 
(6 m ppm, mult, J in Hz) 

* 7 80 ’ dd 
wdm B L687.781 

11,14 777 dd 13, 17 
3” 7 25 dd 12,16 7 27 dd 12,17 

11* 621 s 620 s 
13* 624 s 622 
11” 5 68 dt 8, 16 
3 5.44 t 

:i 
E 

it 8, 17 
10 

; 
502 AB 503 :B 12 
432 d 437 d 

5’ 365 t :!5 368 t :’ 

However, a major difference between papulacandm B and L-687,781 IS detectable m the tH-NMR 

spectrum A resonance at 6 9 ppm (H-7”‘) IS present m the spectrum of papulacandm B but absent m that of L 

687,781 This unpiles the absence of a double bond m the Cl0 side chain of L-687,781 From the 2D NMR 

data, a full assignment of the 1H and t3C NMR data was camed out for L-687.781 (Table 2) 
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Table 2. NMR assignments of L-687,781 in ppm. 

C no. C8 
1119 
71.8 

7776; 
748 
615 
739 

1455 
1164 
1616 
1000 
154.5 
103.0 
105 3 
72 5* 
704 
74 6* 
740 
649 

%I: 
146’0 
127 1 
141.6 

% 
137 5 
143 0 
1315 
1362 
316 
304 
35 2 
37 5 
117 
122 
195 

168.4 
1219 
1413 
1276 
127 1 
25 9 
37 5 
73 2* 
31 1 
104 

w 
none 
437 
543 
394 
400 

400,378 
5.03 
none 
none 
none 
620 
none 
622 
434 

% 
346 
3 68 
4 29 
4.12 
none 
5 92 
7 27 
625 

iz 
405 

595 
625 
5 66 
2 12 
1 12 
138 
1.55 
088 
172 
088 
none 
5 98 
7 78 
622 
595 
248 

155,120 
3 43 

155,l 12 
0.91 

mdt,JDW 

d, 11 
ad, 10,ll 

ABq 

4 8 

brd.5 

d, 17 
dd, 17,13 

dt, 17,8 
t. 8 

dt, 17,8 

t, 8 

!?7 

d, 16 
dd, 17, 13 

m 

t, 8 
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Mass spectral studies also confiied the papulacandm-l&e structure for L-687.781 EI (TMS, 

deutero-TMS) spectra showed a peak at m/z 617. lugh resoluaon determmed a compositton of C!&I25O7 

TM& Traxler has shown that tlus glyco=&c fragmentatton tiferentlates the vartous papulacandms 6 L- 

687,781 contams two hydrogens more than papulacandm B m dus fragment. Two other mtense ions [m/z 253 

= C12H210 TMS by h r.. and m/z 383 = C8H704 TMS3 by h r ] define other pomons of the molecule as 

in&cated below. 

OTMS 0 OTMS 

To confirm the identity of the Cl0 side cham of L-687,781 as well as to confirm the absolute 

configuration of the splrocycltc core, L-687.781 was subJected to base hydrolysis The three products 

obtamed from the hydrolysis, 2,3. and 4, exlublted wdely different polannes and could be readdy separated 

by partitioning with pH adlustments (see experimental) Acid 2 was estenfied with mmethyl sllyl 

dlazomethane to ester 5 and the mdlcated trans, CIS double bond relattonshlp could be assigned from the 

observed couplmg constants (Jz”_y=18Hz, Jyq=12Hz, Jr_5=12Hz) Acid 3 was estenfied to methyl ester 

6 which exhibited identical NMR and MS data to that reported- 6 The polar core fragment 4 was Isolated by 

LH-20 chromatography and exhIbIted ldenttcal W NMR spectra and sign of optical rotaQon ([aID=+ lo, 

c=l. MeOH) as the hterature values for the hydrolysis product from papulacandm B ([a]D=+3@. c= 25, 

MeOH) 7 The relative and absolute configurations of the spmzcychc core of papulacandms A, B, C, and D 

have been assigned based on X-ray crystallographic analysis of a denvahzed spuocychc degradanon product 8 

Based on this precedent, and the ldentlcal spectral propemes of degradation product 4 with the literature 

values, the 10 dlglycoslde choral centers were assigned as deplcted The only ambiguities which were not 

addressed in this study concern the absolute configurations of the three side chain choral centers 
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The papulacandms were fii reported by Traxler et al 5.69 Papulacandms A u), B @) and C (p 1 all 

exhlht a spzrocychc &glycoslde whtch contams ester h&ages to two unsaturated fatty aads. Pap- D 

lacks the galactose and Cl0 ester moletles A related antifungal compound, chaeaacandm m has rtcently 

been reported m which the splrocycle IS open 1% 11 Thus, L687.781 IS the s&h member of the pap-n 

famdy to be isolated The papulacandins and the cyclic hpopeptide echmocandms are the only two classes of 

natural pmducts whtch have been reported to be mhlbtors of B-13-glucan synthesis.t2 This mode of action 1~ 

being investigated as a target for an&ungal therapy, 13 and further stu&es will determme whether an mhdntor 

such as L-687,781 41 be useful m human therapeutzs 
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Experimental 

The NMR spectra were measured on a Bruker AM-250 equipped ~nth an Aspect 3000 computer, or a 
Vanan XL-300 Deutertated methanol was used as the solvent and as the mternal reference (8 3.30 for lH, and 
49 0 for 13C) Mass spectra (70 eV BI and FAB) were recorded employmg a Fmmgan MAT-90 spectrometer 

Degradation (1 to 2,3, and 4) 
L-687,78 l(168mg. 18~01) was &ssolved m methanol (17ml) and an aqueous l.ON NaOH soluaon 

(17ml) was added whereupon the reaction muned~ately turned bnght red/orange. After lhr only three 
products were observed by HPLC (Vydac RP C18,25cm x 4.6mm, 15ml/ mm, 50 mm gradient from 100% 
A to 100% B where A = 0 1% TFA m water and B = 0 l%TFA m acetommle, W detectton at 215nm) The 
retennon tunes m dus HPLC system wm 1,28.2mm, 2,16.lmm; 3,30.9mm, and 4.5.3mm. 

After 15hr lOOmI of 0 5M potassium phosphate buffer (pH7 0) was added and crude 3 was extracted 
into CH2Cl2 (2 x IOOml). The orgamc phase was separated and the solvents were removed in VLICI(O to yteld 
crude 3 as a yellow 011 (55mg) 

The aqueous layer was then acid&d to pH 2 v&h 5N H2SO4, and extracted with CH2C12 (2 x 
lOOmI) The CH2Cl2 layer was separated, back washed with water, and evaporated in vacua to yield crude 2 
as a yellow oil (46mg). 

The acltied aqueous layer was then lyophlhzed and the solids mturated ~rlth MeOH @ml) The 
MeOH solution was apphed to a Sephadex IX-20 column (350ml) and eluted unth MeOH Fractions 
contammg the polar core 4 were combmed and the solvents removed IR vucuo to yield 4 lH-NMR (CD3OD) 
3.48-3.88 (IlH, m), 426 (0% d, J=llHz), 4.44 (lH, d, J=8Hz), 5.02 (2H. AB 9). 6.21 (1H. s), 6 24 (lH, s) 
13C-NMR (CD3OD) 61.9,62.6,70 4,72 5,73 2,73 8.74 3,74.7,74 8.77.0.80 3, 100 1, 103 0, 105.0, 111.4, 
116 4,145.4,154.4,1615 

Esterification (2 to 5, and 3 to 6) 
Crude 2 (5Omg) was mssolved in 5ml of ether and 5ml of MeOH and 0 5ml of a 2N hexane solution of 

mmethyl sllyl dtazomethsne (Aldrich) was added After 45min the solvents were evaporated m vacua and 
the residue was dissolved m CH2Cl2 and filtered through silica gel. The solvents were removed to yield 5 
(2Omg) as a yellow oil lH-NMR (CDC13) 0.85 (3H, t, J=8Hz), 1.35-1 60 (4H, m), 2.42 (2H, q. J=8Hz), 3 40- 
3 50 (lH, m), 5.85 (lH, m), 5 86 (1H. d, J=18Hz), 6 14 (H-I, t, J=12Hz), 7 22 (Hi, dd, J=12,18Hz) 

Crude 3 (40mg) was treated as above to yield 6 (13mg) as a colorless oti lH-NMR (CDC13) 0.88 
(3H, t, J=8Hz), 0.89 (3H, d, J=8Hz), 1.05-l 45 (5H, m), 1.73 (3H, s), 2 04-2 18 (2H, m), 2 45 (2H, t, J=llHz), 
3.73 (3H, s), 4.13 (lH, t, J=9Hz). 5 62-6 35 (6H, m), 7 25 (lH,dd, J=12, 14Hz) 
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