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Benzyl2,6_donethoxybenzoate (7) Colourless crystals (105 g), derwatlves Support from The National Research Councd 
mp 6465”, IR vz cm- 1 1730,1255, ‘H NMR S 3 70 (6H, s), (Thadand) and The International Foundation for Science IS 
5 25 (2H, s), 6 40 (2H, d, J = 8 Hz), 6 99-7 39 (6H, m), MS m/z (rel gratefully acknowledged 
mt) i72 [Ml+ (jO), 165 (lOO), 107 (15), 91 (80) (Found C,.70.56, 
H, 6 08 Calc for C16H1h04 C, 70 58, H, 5 92 %) 

Benzyl 2-hydroxy-5-methoxybenzoute (8) Colourless ml 
(105 mg), IR v&, cm -I 1680,1280;‘HNMR b3 67(3H,s),5 26 
(2H, s), 6 66-7 40 (3H, m), 7 30 (5H, s), 10 18 (lH, s, removed with 
DzO), MS m/z (rel mt) 258 [M]’ (23), 151 (57), 107 (34), 91 
(100) (Found C, 69 53, H, 5 70 C15H,404 requires C, 69 76, 
546%) 

Benzyl 2,5&nethoxybenzoate (9) Colourless 011 (75 mg), 
IR YE cm-’ 1730,lZSO; ‘H NMR S 3 73 (3H, s), 3 76 (3H, s), 
5 24 (2H, s), 6 65-6 98 (2H, m), 7 13-7 42 (6H, m), MS m/z (rel 
mt ) 272 [M]’ (lOO), 165 (40), 107 (6), 91(44) (Found C, 7041, 
H, 6 11 C,,H,,O, requires C, 7058, H, 5 92%) 

Methylanon of 3,5,6 and 8 These compounds were methylated 
using Me,SO.,-K&O,-Me,CO and the products were purified 
by bulb-to-bulb dlstdlation to yield 4,7 (from both Sand 6)and 9, 
respectively 

Syntheses of 2-5 and 7-9 The reaction of benzoyl chlorides 
(prepared from benzmc acids) with benzyl alcohols m C,H, 
directly yielded the corresponding benzyl benzoates 

Acknowledgements-We thank Professor M F Semmelhack of 
Princeton University for kindly provldmg all the benzo~c acid 
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Abstract-The structure and stereochemistry of a new plperazmedlone, tsolated from the cells of Streptomyces albus, 
are assigned on the basis of spectroscopic data, mcludmg comparison with related 2,5-plperazmedlones 

In the course of our work [l] on the blosynthesls of 
bacterial menaqumones (vltarnms K,), the menaqumones 
were isolated from the non-polar llpld extract of cells of 
Streptomyces albus Further fractlonatlon of the non- 
polar constituents from the bacterial cell paste afforded a 
hitherto unreported crystalline compound m 0 1% yield 

Mass spectral analysis (found [Ml+, 270 1375 
C16H1sN202 requires 270 1368) mdlcated a molecular 
formula of C16H1sN202 for the new metabohte (1) The 

UV spectrum of 1 closely resembled that of the 
Streptomyces metabohte albonournn (3), [2,3] which has 
a molecular formula of C1sH16N20z The ‘HNMR 
spectrum of the metabohte (1) showed the presence of the 
2-methylpropyhdene and phenylmethylene groups The 
remaining signals, a three-proton singlet at 63 27 and a 
one-proton multlplet at 68 00, exchangeable with D20, 
were attributable to NMe and NH groups, respectively 
Thus, the gross structure of the new metabollte (1) differs 
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Table 1 ‘H NMR spectral data for 6-alkyhdene-3-aryhdene-2,5-plpera- 
an&ones (l-g) 

6 in CDCI, 6 m CF3C02H 

Compound H, Hb H, % Hb % *rH Ref 

1 (33 6E) 
2 (3Z,6E) 
3 (32,6Z) 
4 (32,6Z) 
5 (32,6Z) 
6 (32, 62) 
7 (3E, 62) 
g (3& 6E) 

315 541 697 375 605 728 146 s 
376 596 724 746 s 3 

287 640 732 287 640 732 7 45 s 3,4 
290 598 694 4 
290 612 128 4 
290 600 714 4 

283 633 689 734m 3 
375 587 683 742m 3 

EXPERIMENTAL 

General directions for growing Streptomyces dbus (ATCC 
3004) and harvesting the ceils have been gven before [1] The 
non-polar hplds were isolated from the cellular paste (40 g) by an 
Me2C0 homoaenuatlon technique, followed by oartmon of the 

Me2CHa AHb 

R 

1 Me 3 
2 H 4 

5 
6 
7 
8 

H&H Me2 s - - - - - 
extract between Hz0 and Et,0 [1] The Et,0 extracts were 
coned and SubJected to CC (silica gel, C6H6) to gave mena- 
qumones and (CHCl,-MeOH, 10 1) 1-N-methyl-(6E)-6-(2- 
methylpropyhdene)- (3Z)-3- (phenylmethylene)- 2,5- plperaune- 
dlone (Ix+ 39 mg, mp 145-146” (from cyclohexane), 

RI = R* = H 
R’=Me,R*=H 

UV AMcOH nm (E) 230 (8770) and 317 (30000), IR v= cm-’ 
3230,%0, and 1625 ‘H NMR (90 MHz, CD&) 6 105 (6H, d, 

R’=H,R*=Mc 
R’ = R* = Me 

J=7Hz,2xMe)327(3H,s,NMe),375(lH,m,&)547(lH,d, 
J = 10Hz,Hb),697(lH,s,I-&),737(5H,s,ArH)and800(lH,m, 

R’=R*=H, (3EblsomCr NH), (CF,CO,H)G 1 16 (6H,d, J = 8 Hz), 3 48 (3H,s, NMe), 3 75 
R’=R2=H,(3E,6E)--somer (lH,m,H,),605(lH,d,J= llHz,Hb),728(lH,s,I&)and746 

(5H, s, ArH) MS (70 eV) m/z (rel mt ) 270 [M]’ (lOO), 255 (30), 
227 (lo), and 82 (35) (found C, 710, H, 69, N, 10 5 

from albonoursm (3) m that .one of the amide nitrogens 1s C16H,sN202 requires C, 71 1, H, 6 7, N, 104%) 
methylated 

The assignment of the (32,6E)-configuration to the 2,5- 
plperazmedlone (1) was made by comparison of the 
chemical shifts of the olefimc and methme protons, and 
the multlphclty of the aromatic protons, with the data 
reported for the related 2,Splperazmedlones (2-8) (Table 1 
1) [3, 4] The location of the NMe group and confirm- 
ation of the (6Qconfiguratlon were obtamed by a nuclear 2 
Overhauser enhancement expenment Irradlatlon of the 
smglet absorption due to the NMe group at 6 3 27 m the 3 
‘H NMR spectrum of 1 gave a 16 % enhancement of the 
doublet due to the olefintc proton (Hb) at 65 47 4 

To the best of our knowledge, all naturally occurrmg 6- 
alkyhdene-3-aryhdene-2,5-plperazmedlones possess the 
(3Z,6Z)-configuration, the new metabohte (1) thus pro- 
vides the first example of a naturally occurrmg 2,5- 
plperazmedlone contammg an alkyhdene group with the - ^ 
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NOTE ADDED IN PROOF 
Econliguratton We have recently been Informed by Dr J P Poyser, I C I 

Pharmaoeutlcals I)lvlslon, Alderley Park, Cheshire, that the same 
metabohte (1) has been isolated from a Streptomyces species, and 

*The ongmal Isolation of the metabohte (1) was camed out at the structure has been confirmed by an X-ray structure detemu- 
the Department of Blochermstry, Faculty of Arts and Sciences, nahon [A A Freer, D Gardner and J P Poyser, to be 
Umverslty of Pittsburgh, Pennsylvama, U S A pubhshed] 


