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Benzyl 2,6-dimethoxybenzoate (T) Colourless crystals (1 05 g),
mp 64-65°, IR v{.‘,‘:,'(l cm™! 1730, 1255, 'H NMR & 3 70 (6H, s),
525(2H,s),6 40 (2H,d,J = 8 Hz), 6 99-7 39 (6H, m), MS m/z (rel
mnt) 272 [M]* (30), 165 (100), 107 (15),91 (80) (Found C, 70 56,
H, 608 Calc for C,H,;,0, C, 7058, H, 592%)

Benzyl 2-hydroxy-5-methoxybenzoate (8) Colourless oil
(105 mg), IR v22t cm ™! 1680, 1280; 'H NMR 63 67 (3H, 5), 5 26
(2H, s), 6 667 40 (3H, m), 7 30 (5H, ), 10 18 (1H, 5, removed with
D,0), MS m/z (rel int) 258 [M]* (23), 151 (57), 107 (34), 91
(100) (Found C, 6953, H, 570 C,sH;,0, requires C, 69 76,
546%)

Benzyl 2,5-dimethoxybenzoate (9) Colourless o1l (75 mg),
IR v cm™! 1730, 1250; 'H NMR 6 373 (3H, s), 376 (3H, 5),
524 (2H, s), 6 65-6 98 (2H, m), 713-7 42 (6H, m), MS m/z (rel
int) 272 [M]"* (100), 165 (40), 107 (6), 91 (44) (Found C, 7041,
H, 611 C,¢H;s0, requires C, 7058, H, 592%,)

Methylation of 3,5, 6 and 8 These compounds were methylated
using Me,S0,-K,;CO,;-Me,CO and the products were purified

b ¢t harill Aictsllntenm ¢t viald 4 7 (6 hath £
u]' bulb-to-bulb distillation to ¥iiG &, 7 (ITOM 00U Sand 6)and 9,

respectively
Syntheses of 2-S and 7-9 The reaction of benzoyl chlorides

(prepared from benzoic acids) with benzyl alcohols in C¢Hg
directly yielded the corresponding benzyl benzoates

Acknowledgements—We thank Professor M F Semmelhack of
Princeton University for kindly providing all the benzoic acid

Short Reports

derivatives Support from The National Research Council
(Thailand) and The International Foundation for Science 1s
gratefully acknowledged

REFERENCES

1 Holbert, G W, Ganem, B, Engen, D V, Clardy, J,
Borsub, L, Chantrapromma, K, Sadavongvivad, C and
Thebtaranonth, Y (1979) Tetrahedron Letters 715

2 Schulte, G R, Kodpmd, M, Thebtaranonth, C and
Thebtaranonth, Y (1982) Tetrahedron Letters 4303

3 Cole,J R, Torrance, S J, Wiedhopf, R M, Arora, S K and
Bates, R B (1976) J Org Chem 41, 1852

4 Hufford, C D and Lasswel, W L, Jr (1976)J Org Chem 41,
1297

5 Panichpol, K, Waigh, R D and Waterman, P G (1977)
Phytochenustry 16, 621

6 Achenbach, H and Raffelsberger,
Letters 2571

7 Lasswell, W L, Jr and Hufford, C D (1977) Phytochemustry
16, 1439

8 Hufford, C D, Oguntimein, B O and Baker,J K (1981) J
Org Chem 46, 3073

9 Jolad, S D, Hoffmann, J J, Schram, K H, Cole, J R,
Tempesta, M S and Bates, R B (1981)J Org Chem 46,4267

Phytochenustry, Vol 23, No 1, pp 200-201, 1984
Printed 1n Great Britain

0031-9422/84 $3 00+ 0 00
© 1984 Pergamon Press Ltd

1-N-METHYL-(6E)-(2-METHYLPROPYLIDENE)-(3Z)-3-(PHENYL-
METHYLENE)-2,5-PIPERAZINEDIONE, A METABOLITE FROM
STREPTOMYCES ALBUS

DaviD J ROBINS and MARK A SEFTON

Department of Chemstry, University of Glasgow, Glasgow G12 8QQ, UK

(Received 25 May 1983)

Key Word Index—Streptomyces albus, 2,5-piperazinedione derivatives

Abstract—The structure and stereochemustry of a new piperazinedione, 1solated from the cells of Streptomyces albus,
are assigned on the basis of spectroscopic data, ncluding comparison with related 2,5-piperazinediones

In the course of our work [1] on the biosynthesis of
bacterial menaquinones (vitamins K;), the menaquinones
were 1solated from the non-polar lipid extract of cells of
Streptomyces albus Further fractionation of the non-
polar constituents from the bacterial cell paste afforded a
hitherto unreported crystalline compound n 019 yield

Mass spectral analysis (found [M]*, 2701375
C,¢H;3N,O, requires 270 1368) indicated a molecular
formula of C,4H,3sN,O, for the new metabolite (1) The

UV spectrum of 1 closely resembled that of the
Streptomyces metabolite albonoursin (3), [2, 3] which has
a molecular formula of C,;H,;cN,0, The 'H NMR
spectrum of the metabohte (1) showed the presence of the
2-methylpropylidene and phenylmethylene groups The
remaining signals, a three-proton singlet at §327 and a
one-proton multiplet at 68 00, exchangeable with D,0,
were attributable to NMe and NH groups, respectively
Thus, the gross structure of the new metabolite (1) differs
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Table 1 *H NMR spectral data for 6-alkyhdene-3-aryhidene-2,5-pipera-
zinediones (1-8)

201

é n CDCl, é m CF;CO,H
Compound H H, H H H, H ArH Ref
1 (3Z, 6E) 375 547 697 375 605 728 746
2 (3Z, 6E) 376 596 724 746 3
3(3Z,62) 287 640 732 287 640 732 745 34
4 (32, 62) 290 598 694 4
532, 62) 290 612 728 4
6 (32, 62) 290 600 714 4
7 (3E, 6Z) 283 633 689 734 m 3
8 (3E, 6E) 375 587 683 742 m 3
CeHs Hc CeHs He EXPERIMENTAL
0 o General directions for growing Streptomyces albus (ATCC
HN, *3 RN 3 3004) and harvesting the cells have been given before [1] The
3 ¢ INR ¢ _NR! non-polar hpids were 1solated from the cellular paste (40 g) by an
o) Me,CO homogenization technique, followed by partition of the
extract between H,O and Et,O [1] The Et,O extracts were
Me,CH, Hp Hy CHaMe, concd and subjected to CC (silica gel, C¢Hg) to give mena-
quinones and (CHCl;-MeOH, 10 1) 1-N-methyl-(6E)-6-(2-
methylpropylidene)- (3Z)-3- (phenylmethylene)- 2,5- piperazine-
R dione (1),* 39mg, mp 145-146° (from cyclohexane),
1 Me 3R=R=H uv A,’;‘I:XOH nm (g) 230 (8770) and 317 (30000), IR vﬁf{ cm™!
2 H 4 RI1=Me,RZ=H 3230, 1690, and 1625 'H NMR (90 MHz, CDCl;) 61 05 (6H, d,
5 R'=H, R*=Me J =7Hz2 x Me) 327 (3H,5,NMe), 375 (1H,m, H,) 5 47 (1H, d,
6 RR=R2=Me J = 10Hz, Hy),697 (1H,5,H,), 7 37 (5H, 5, ArH)and 8 00 (1H, m,

7 RI=R?=H, (3E)— 1somer
8 R'=R2? =H, (3E,6E)— 1somer

from albonoursin (3) 1n that one of the amide nitrogens 1s
methylated

The assignment of the (3Z, 6 E)-configuration to the 2,5-
piperazinedione (1) was made by comparison of the
chemical shifts of the olefinic and methine protons, and
the multiphicity of the aromatic protons, with the data
reported for the related 2,5-piperazinediones (2-8) (Table
1) [3, 4] The location of the NMe group and confirm-
ation of the (6 E}-configuration were obtained by a nuclear
Overhauser enhancement experiment Irradiation of the
singlet absorption due to the NMe group at 6 3 27 1n the
'H NMR spectrum of 1 gave a 16 % enhancement of the
doublet due to the olefinic proton (H,) at 6547

To the best of our knowledge, all naturally occurring 6-
alkyhdene-3-arylidene-2,5-piperazinediones possess the
(3Z,6Z)-configuration, the new metabolite (1) thus pro-
vides the first example of a naturally occurring 2,5-
piperazinedione containing an alkylidene group with the
E-configuration

*The original 1solation of the metabolite (1) was carried out at
the Department of Biochemustry, Faculty of Arts and Sciences,
Umiversity of Pittsburgh, Pennsylvania, US A

NH), (CF;CO,H)41 16 (6H,d,J = 8 Hz), 3 48 (3H, 5, NMe), 3 75
(1H,m, H,), 605 (1H,d,J = 11 Hz, Hy), 7 28 (1H, 5, H_) and 746
(5H, s, ArTH) MS (70 eV) m/z (rel int) 270 [M]* (100), 255 (30),
227 (10), and 82 (35) (found C, 710, H, 69, N, 105
Ci16H,sN,O, requires C, 711, H, 67, N, 104%)
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NOTE ADDED IN PROOF

We have recently been informed by Dr J P Poyser, ICI
Pharmaceuticals Division, Alderley Park, Cheshire, that the same
metabolite (1) has been 1solated from a Streptomyces species, and
the structure has been confirmed by an X-ray structure determi-
nation [A A Freer, D Gardner and J P Poyser, to be
published]
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