
This article was downloaded by: [Northeastern University]
On: 26 November 2014, At: 19:55
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer
House, 37-41 Mortimer Street, London W1T 3JH, UK

Bioscience, Biotechnology, and Biochemistry
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/tbbb20

Synthesis and Biological Activity of LL-P880γ and Its
Analogues
Mitsunori Kirihataa, Masayuki Ohea, Itsuo Ichimotoa & Yasuo Kimuraab

a Department of Applied Biochemistry, College of Agriculture, University of Osaka
Prefecture, 1–1 Gakuencho, Sakai, Osaka 593, Japan
b Department of Bioresource Science, Faculty of Agriculture, Tottori University, Koyama,
Tottori 680, Japan
Published online: 12 Jun 2014.

To cite this article: Mitsunori Kirihata, Masayuki Ohe, Itsuo Ichimoto & Yasuo Kimura (1996) Synthesis and Biological
Activity of LL-P880γ and Its Analogues, Bioscience, Biotechnology, and Biochemistry, 60:4, 677-679, DOI: 10.1271/
bbb.60.677

To link to this article:  http://dx.doi.org/10.1271/bbb.60.677

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of
the Content. Any opinions and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied
upon and should be independently verified with primary sources of information. Taylor and Francis shall
not be liable for any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other
liabilities whatsoever or howsoever caused arising directly or indirectly in connection with, in relation to or
arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/tbbb20
http://www.tandfonline.com/action/showCitFormats?doi=10.1271/bbb.60.677
http://www.tandfonline.com/action/showCitFormats?doi=10.1271/bbb.60.677
http://dx.doi.org/10.1271/bbb.60.677
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


NII-Electronic Library Service

Biosci. Biotcch. Biochcln .. 60 (4).677 679. 1996 

Note 

Synthesis and Biological Activity of LL-P880y and Its Analogues 

Mitsunori KIRIHATA, Masayuki OHE,t Itsuo ICHIMOTO, and Yasuo KIMURA* 

Department (~lApplied Bioc!zernistry, College of Agriculture, University of Osaka Prefecture, /-/ Gakuencho, Sakai, Osaka 
593, Japan 
* Department of Bioresource Science, Faculty of Agriculture, Tottori University, Koyama, Tottori 680, Japan 
Received September 18, 1995 

Stereoisomers and analogues of LL-P880y (2) were synthesized 
and tested to elucidate its structure-activity relationship. Their 
evaluation in the gibberellin-synergistic assay with rice seedlings 
rel'ealed a clear dependence of potency on the stereochemistry at 
C l' on the side chain of 2. 

Key words: LL-P880}, synthesis; pestalotin analogues; gibberellin 
synergist: GA synergistic activity on rice seedlings; 
Penicillium species metabolite 

Fungal metabolites (6S, I 'S)-LL-P88O,:x (pcstalotin. 1), (6S, 
I'S.2' R)-LL-P880fi (2a) and (1 'S,2' R)-LL-P880,' (3a) were co­
produced by an unidentified Penicillium spiccies. 11 Among these 
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compounds, 1 and 3a are potent gibberellin-synergists on rice 
seedlings, whereas 2a hardly shows any synergistic activity. 2.3) 

Although the structure-activity relationship of pestalotin (1) and 
its related compounds has been elucidated by Kimura el al., 3) there 
has been no report on the structure-activity relationship of 
LL-P880y. In this report, we describe the preparation of 
stereoisomers and analogues of LL-P880}', and also describe their 
biological evaluation. 

Three stcrcoisomers (3a-c) of LL-P880,', including a natural 
onc, wcrc synthesized from corrcsponding LL-P880p (2a-c)3 - 5) 

without any racemization at the chiral centers according to our 
prcvious method,4) in which the 2-pyrone ring of 3 was formed 
by the regio-selective bromination of protected 2 and subsequent 
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dehydrobromination. 
In order to evaluate the effect of the n-propyl group at e2' of 

3a on the biological activity, two novel analogues (4a and Sa), 
which only differed from 3a in their alkyl-chain length at C2' were 
synthesized from the common starting material (6) via the 
corresponding LL-P880p analogues (10 and 14) as outlined in 
Scheme I. Thus, the 5-deoxy-5-C-alkyl-:x-o-xylofuranose deriva­
tives (9 and 13) required as key intermediates for the syntheses of 
10 and 14 were prepared from 3-0-benzyl-1.2-0-isopropylidene-
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Fig. 2. Effect of Stereo isomers of LL-P880y on Rice Seedlings in the 
Presence or Absence of GA 3 · 

Control length of second leaf sheath with GA3 (\ mg/liter): 36 ± 1.4 mm. Control 
length of second leaf sheath without GA3: 15±0.4mm. e- e, 3a+ GA 3: 0- O. 
3b+GA.,: 0 0, 3c+GA3: e---e. 3a; 0---0. 3b; 0---0. 3c. 
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Fig. 3. Effect of Analogues ofLL-P880y on Rice Seedlings in the Presence 
or Absence of GA 3 . 

The control lengths are the same as those given in Fig. 2 .• - •. 4a + GA 3 ; lJ. lJ.. 
5a+GA3: .., 4a; lJ. lJ.. Sa. 

:X-D-glucofuranose (6). In the upper route, cyclic orthoformation 
of 6 and subsequent pyrolysis gave olefin 8,7) which was then 
catalytically hydrogenated to furnish 9 in an 82% overall yield 
from 6. On the other hand, a Wittig reaction of 11 and subsequent 
hydrogenation to elongate the three-carbon unit gave 13 in a 32% 
overall yield from 6. 

The sequence from key intermediate 9 to 10 could be carried 
out in a 9% overall yield by the known route, and the subsequent 
conversion of 10 into 4a was accomplished in a 19% yield. 4

) 

Similarly, Sa was prepared from 13 viu 14 in a 4% overall yield. 
The gibberellin synergistic activity of these stereoisomers and 

analogues just synthesized was examined by using dwarf rice 
(Ory=ae sativu L., c.v. Tan-ginbo=u) according to the literature 
method. 3

) As shown in Fig. 2, (l'S,2'R)-LL-P880}' (3a) alone at a 
dosage of 1-300 mgfliter did not affect the growth of the rice 
seedlings. However, when applied together with gibberellin A3 
(GA 3 ) at I mg/liter, 3a enhanced the stimulative effect of GA] 
on the elongation of the second leaf sheath. In contrast, 
(1' R,2R)-LL-P880y (3b) and (I' R,2'S)-LL-P880}, (3c) hardly 
showed any synergistic activity. Two analogues (4a and Sa), whose 
alkyl-chain length was different from that of 3a but having the 
same configuration as that of 3a at C I', showed synergistic activity 
as well as that of 3a (Fig. 3). These results demonstrate that the 
synergistic activity of LL-P880y depended on the absolute 
configuration at CI' (S) of LL-P880),. 

Experimental 
All melting points (mp) are uncorrected. NMR spectra were taken with 

a JEOL-JNM GSX 270 spectrometer and unless otherwise stated, 
tetramethylsilane was used as the internal standard. Mass spectra were 
obtained with a JMS-AX 500 mass spectrometer, and IR spectra were 
measured with a Perkin Elmer FT-IR I 760X spectrometer. 

( - )-3-0-Ben::.yl-5-deoxy-5-C-methyl-l,:l-O-isopropylidene-'Y.-D-xylo­
furanose (9). A mixture of87~ (9.67 g, 35 mmol) and Raney nickel (W -4 type, 
ca. 1.5 g) in MeOH (100 ml) was shaken in hydrogen for 2 h under I atm 
of pressure. After removing the catalyst by filtration, the filtrate was 
evaporated to give an oil, which was chromatographed on silica gel with 
hexane· EtOAc (9: I) to afford 9 (9.06 g, 93%) as colorless needles. mp 
40C [''Y.]~8 -55 (c2.55. EtOH). IR Vrnax (KBr disk)cm- I: 2972,1498, 
1374,1256,1215.1167,1132,1076,1020. IH-NMR (CDCI 3 ) (5: 0.91 (3H, 
t, J=7.0Hz, CH 3 ). 1.32 and 1.48 (3H x 2. S, (CH 3 )2C)' 1.66 1.83 (2H, 
m, 5-CH 2 ), 3.79 (IH, d, J=3.1 Hz. 3-H). 4.06 (IH. dt, J=3.1. 7.0Hz, 
4-H), 4.48 and 4.71 (IHx2, d. J=11.9Hz. CH, Ph). 4.61 (IH, d, 
J=3.7Hz, 2-H), 5.91 (IH. d, J=3.7Hz, I-H), 7.33-(5H, m, Ar). Allal. 
Found: C 69.16; H. 8.02%. Calcd. for C 1h H 22 0*: C 69.04; H. 7.97(~o. 

( - )-3-0-Ben::yl-5-deoxy-5-C-propyl- J ,:l-O-isopropylic!elle-'Y.-D-xylo­
jimmose (13). Olefin 12 (£,/2 3: I) was prepared by the Wittig reaction of 
aldehyde II with n-propyltriphenylphosphonium bromide by the reported 
procedure in a 56% yield.*) The hydrogenation of 12 was carried out by 
the same procedure as that described for the preparation of 9 to give 13 
in a 95% yield as an oiL [.'Y.]f)h -80 (c 1.77, benzene). IR Vrnax (KBr 
disk)cm- I:2956.1456, 1374, 1256, 1215.1165.1131, 1078, 1025. IH-NMR 
(CDCI 3 ) <5: 0.88 (3H, L J=7.0Hz, CH 3 ), 1.15 1.45 (4H. m. 
CH 2 CH 2 Me), 1.32 and 1.49 (3H x 2. s, (CH 3 )2C)' 1.74(2H, m, 5-CH 2 ). 

3.77 (lH, d, J=3.1 Hz, 3-H), 4.11 (IH. dt, J=3.1, 7.0Hz, 4-H), 4.48 and 
4.70 (I H x 2, d, J = 12.2 HZ,CH 2 Ph), 4.61 (I H, d. J =4.0 Hz, 2-H), 5.91 
(IH, d, J=4.0Hz, I-H), 7.33 (5H, m, Ar). Anal. Found: C 70.67; H, 
8.59%. Calcd. for C 18H2hO*: C 70.56; H, 8.55~(). 

( - )-(05.1' S.]' R)-6-( 1',:!'-Dihydroxyhuty/)-4-melhoxy-5.0-dihydropyran-
2-one (10) and (- )-(6S,l'S,2'R)-0-( l',2'-dilmlroxl'hexl'/)-4-metho.n-5.0-
dihydropyran-2-one (14). Each title comp(~und 'was' prepared b)' the 
reported method*) from corresponding intermediates 9 and 13, respectively. 
10 was produced in a 9% overall yield from 9, mp 141 C ['Y.]~7 - 72 
(cI.03, EtOH). IR Vmax (KBr disk)cm- 1: 3505, 3450, 3375, 2961, 1692, 
1621,1386,1228. IH-NMR (CDCI]) <5: 0.99 (3H, 1, J=7.3 Hz, 4'-CH 3 ), 

1.62 (2H, q, J=7.3Hz, 3'-CH 2 ), 2.412.60 (2H, broad s, OH), 2.32 (IH. 
dd, J = 17.1, 3.7 Hz, 5-H), 2.91 (I H, ddd, J = 17. L 12.7, 1.5 Hz, 5-H). 3.52 
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(IH, m, I'-H), 3.53-3.77 (lH, m, 6-H), 3.77 (3H. s, OCH 3 ), 4.51 (IH, tt, 
J=4.0, 2.1 Hz, 2'-H), 5.14 OH. d, J= 1.5 Hz, 3-H). Anal. Found: C. 55.72; 
H. 7.60%. Calcd. for CloHlbOS: C. 55.55; H, 7.46%. 14 was produced 
in a 15% overall yield from 13, mp 132C. [Il]~b -6\ (cO.67, EtOH). 
IR Vrnax (KBr disk)cm- 1: 3558, 3403, 2934, 1680, 1620, 1397, 1228. 
IH-NMR (CDCI 3 ) <5: 0.79 (3H, t, J = 7.0 Hz, 6'-CH 3 ), 1.35 (2H, m, 5'-CHz)' 
1.62-1.64 (4H, m, 3'- and 4'-CH 1 ), 2.32 (lH. dd, J=17.1, 3.7Hz, 5-H), 
2.40 2.55 (2H. broad s, OH). 2.90 (I H, ddd, J = 17.1, 12.8, 1.8 Hz. 5-H), 
3.50 (IH, dd, J=4.0, 2.4 Hz, l'-H), 3.77 (3H. s, OCH 3 ), 3.77-3.80 (lH, m, 
6-H), 4.53 (IH, tt. J=4.0, 2.1 Hz, 2'-H), 5.14 (IH, d, J=1.8Hz, 3-H). 

Anal. Found: C. 59.18; H, 8.38~'O. Calcd. for C IlH 200S: C. 59.00: H, 
8.25%. 

Synthesis oj LL-P88(h' (3) and its analogues (4a and Sa) 
These title compounds were prepared by the reported methodsS) from 

corresponding LL-P880{J (2) and its analogues (10 and 14). 
( - H ),S] R)-LL-P880}. (3a)1.2) was produced in a 27% overall yield 

from 2a,4) mp 114·115 C (Jit. 2) 116-118 C). [1]~7 -32 (cO.63, MeOH) 
(JiL 2) -31, MeOH). IR (KBr disk)cm- 1: 3398,2961,1712,1651,1569, 
1250,1132. 'H-NMR (CDCI) (): 0.96 (3H, t. J=6.7 Hz, -CH 3), 1.37-1.68 
(4H, m, 3'- and 4'-CH z), 2.82 (I H, broad s, OH), 3.34 (I H. broad s, OH), 
3.81 (3H. s. OCH 3), 4.02 (lH. m, 2'-H). 4.23 (lH, d, J=2.1 Hz, l'-H), 
5.42 (1 H, d. J = 2.1 Hz, m, 5-H), 6.21 (I H, d, J = 1.2 Hz, 3-H). 

( +)-( I' R.2' R)-LL-P880}' (3b) was produced in a 29% yield from 2b, S) 
mp 65-66 C. [l]f/' + 79 (cO,32, EtOH). The spectral data (lR and 
1 H-NMR) were identical with the reported data.4) 

( + )-(1' R.2'5,')-LL-P880}I (3c) was produced in a 27% yield from 2c,b.H) 
mp 114-115 C. [l]f/ + 33 (c0,56, MeOH). The spectral data OR, 
'H-NMR and MS) \vere similar to those of 3a. Anal, Found: C. 58.02: 
H. 7.13(~/~. Calcd. for C1,H1bO S: C. 57.89; H. 7.07~/o. 

(- H I'S,2' R)-4-Metl!oxy-O-( 1'.2'-dihydroxyhuty/)pywn-2-one (4a) was 
produced in a 19% overall yield from 10, mp 138-139C, [l]~S -51 
(cO.50, EtOH). IR Vrnax (KBr disk)cm- 1: 3385,3292,1730,1704,1644, 
1562,1452,1407,1240.1144. IH-NMR (CDCl 3 ) 15: 1.02 (3H, t, J=7.3 Hz, 
4'-CH3)' 1.64 (2H, g, J = 7.3 Hz, 3'-CH z), 2.75-3.00 (2H, broad s, OH), 

3.82 (3H. s, OCH 3 ), 3.92-3.98 (lH, m, 2'-H), 4.27 (IH, d, J=2.5Hz, 
l'-H), 5.43 (I H. d, J = 2.4 Hz, 5-H), 6.19 (I H, d,J = 1.2 Hz, 3-H). ElMS 111./':: 

215 (M + + I), 185, 155, 125. Anal. Found: C, 56.19; H, 6.69%. Calcd. 
for CloH 1405: C. 56.07: H, 6.59%. 

( - )-( l' S] R)-6-( 1'] -Dihydroxyhexyl )-4-methoxypyran-2-one (5a) was 
produced in a 25% overall yield from 14, mp 104- 105 C. [l]~b - 13 
(cO.61, EtOH). IR Vrnax (KBr disk)cm- 1

: 3368,1743,1714,1652,1572. 
1456, 1409, 1250, 1120. IH-NMR (CDCI 3 ) <5: 0.92 (3H, t, J=7.0Hz, 
6'-CH 3 ), 1.32-1.48 (2H, m, 5'-CH 2-), I. 59-\. 79 (4H, m, 3'- and 4'-CHr)' 
2.72-3.95 (lH, broads, OH). 3.82 (3H, s, OCH 3 ), 4.00-4.04 (lH. m, 
2'-H), 4.24 (1 H, d, J = 2.1 Hz, I 'H), 5.43 (I H. d, J = 2.1 Hz, 5-H), 6.19 (I H, 
d, J= 1.2 Hz. 3-H). ElMS m./.:: 243 (M+ + 1).225,155,125. Anal. Found: 
C. 59.63: H, 7.63%. Calcd. for C lzH uPs: c. 59.49: H. 7.49%. 
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