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Abstract—Nine benzyl benzoates have been 1solated from the root of Uvaria purpurea

Previous reports have shown that plants in the Uvaria
genus possess a number of chemically and biologically
nteresting compounds which include cyclohexene epox-
ides [1, 2], o-hydroxybenzyl dihydrochalcones and flava-
nones [3,4], alkaloids [5,6], and aromatic constituents
[7] mncluding those derived from syncarpic acid [8] In
this paper we report the 1solation and characterization of
nine benzyl benzoate derivatives (1-9) from the root of
U purpurea

Hexane extraction of the root of purpurea yielded a
crude gummy concentrate which upon standing in the
refrigerator yielded pipoxide [1] as colourless crystals
The remaining residue was subjected to chromatography
on a short column (silica gel) using ethyl acetate~hexane
(1 19) as eluant to obtain three fractions (A—C) Upon
preparative TLC (silica gel) using ethyl acetate—hexane
(I 7) as eluant, fraction A yielded esters 1-3, fraction B
afforded 4-6, and 8, and C gave 7, 9 and (—)-1,6-
desoxypipoxide [2] The proposed structures for 1-9 are
consistent with their spectroscopic data Direct synthesis
from commercially available benzoic acids and benzyl
alcohols, together with simple chemical correlations,
unambiguously confirmed the structures with regard to
their substitution patterns

It has been proposed [9] that benzyl benzoate 1s
probably the biosynthetic origin of the various cyclo-
hexene epoxides as well as the source of the o-hydroxy-
benzyl group in the cytotoxic o-hydroxybenzyl dihydro-
chalcones and flavanones also found 1n this plant genus
The co-1solation of benzyl benzoates 1-9 and pipoxide [1]
and (—)-1,6-desoxypipoxide [2] from U purpurea 1s
therefore of significance despite their simple structures

EXPERIMENTAL

'H NMR 60 MHz, CCl, with TMS as int standard, EIMS
probe 70 eV

Extraction and separation procedures Ground, air-dried roots
of U purpurea (2kg), collected from Kroab Island, Patalung
Province, Thailand, were extracted with hexane (41) at room
temp for 7 days and the extract was filtered, concd, and left in the
refrigerator for 2 days Pipoxide (615mg) was collected by
filtratton and washed with cold hexane The residue was concd
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and chromatographed on a short silica gel column using
EtOAc-hexane (1 19) as eluant to afford three fractions, A, B,
and C, which were further separated by prep TLC (silica gel)
using EtOAc-hexane (1 7)toyeld 1,2,3,4,5,6and 8,and 7,9
and (—)-1,6-desoxypipoxide (from A, B and C), respectively
Esters 1-9 were further purified by bulb-to-bulb distillation (bath
temp 120°, 01 mm)

Benzyl benzoate (1) Colourless o1l (220 mg) 1dentical n all
respects to the commercial sample

2-Methoxybenzyl benzoate (2) Colourless o1l (81 mg),
IR v em™! 1720, 1605, 'H NMR & 387 (3H, s), 5 33 (2H, s),
672-7 50 (7H, m), 797-8 17 (2H, m), MS m/z (rel int) 242 [M]*
(8), 137 (57), 121 (21), 91 (100)

Benzyl 2-hydroxybenzoate (3) Colourless o1l (76 mg),
IRvE cm™"' 3200, 1685, 1265, 'THNMR 4535 (2H, s),
681-751 (3H, m), 738 (SH, s), 786 (1H, dd, J = 8, 2 Hz), 1073
(1H, 5, removed with D,0), MS m/z (rel int) 228 [M]* (55),121
(3), 107 (7), 91 (100)

Benzyl 2-methoxybenzoate (4) Colourless o1l (79 mg),
IRvE® cm~1 1720, 1260; '"H NMR § 386 (3H, s), 528 (2H, s),
678-750(3H,m), 735 (5H,s),772(1H, dd,J = 8,2 Hz), MS m/z
(rel t) 242 [M]* (95), 135 (100), 107 (4), 91 (93) (Found C,
7421, H, 606 C,sH,,0; requires C, 7436, H, 583%,)

Benzyl 2,6-dhydroxybenzoate (5) Colourless crystals (93 mg),
mp 75-76°, IR vl cm = 3420, 1680; 'H NMR 4 5 38 (2H, ),
628 (2H, d, J = 8Hz), 707 (1H, ¢, J = 8 Hz), 732 (5H, s), 940
(2H, 5, removed with D,0), MS m/z (rel int ) 244 [M]* (26), 137
(3), 107 (4), 91 (100) (Found C, 6858, H, 523 C,,H,,0,
requires C, 68 85, H, 495%,)

Benzyl 2-hydroxy-6-methoxybenzoate (6) Colourless oil
(220 mg), IR v2 cm™! 3100, 1665, 1250, 'H NMR 6 3 88 (3H,
s), 532 (2H, s), 627 (1H, dd, J = 8, 2 Hz), 647 (1H, dd, J = §,
2 Hz), 706-7 42 (6H, m), 11 28 (1H, s, removed with D,0), MS
mj/z (rel int) 258 [M]™* (11), 151 (23), 107 (4),91 (100) (Found C,
6965, H, 559 C,sH,,0, requires C, 6976, H, 546°%,)
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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
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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



