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A potent antiinflammatory methyl picolinate alkaloid CJ-14877 [(+)-1] and its enantiomer (�)-1 were
synthesized in two steps starting from commercially available methyl 5-bromopicolinate. The synthesis
includes microwave-assisted Suzuki coupling reaction and Sharpless asymmetric dihydroxylation.

� 2009 Elsevier Ltd. All rights reserved.
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A methyl picolinate derivative having a C3 unit on C-5, CJ-14877
[(+)-1], and its family (2–4) are potent cytokine inhibitors isolated
from a fermentation broth of a fungus basidiomycetes (Fig. 1).1

Isolation of (+)-1 was reported also from a culture filtrate of a fun-
gus, Hirsutella nivea BCC 2594, a pathogen of insects.2 These com-
pounds are shown to inhibit lipopolysaccharide (LPS)-induced
production of interleukin-1b without decreasing the leucine
uptake.1 However, the structure–activity relationship is not known
yet. To obtain new antiinflammatory drugs of this series, we stud-
ied synthesis of (+)-1. We established a facile two step synthesis of
(+)-1 and its enantiomer (�)-1, by the synthetic strategy shown in
Scheme 1: stereoselective preparation of (+)-1 and its enantiomer
(�)-1 by Sharpless asymmetric dihydroxylation3 of compound 5,
which may be obtained via Suzuki coupling reaction4 between
(E)-prop-1-enylboronic acid with commercially available methyl
5-bromopicolinate (6).5

The present paper reports detailed procedure of this method.
First, the Suzuki coupling reaction of 6 with (E)-prop-1-enylboronic
acid (7) was carried out under several reaction conditions (Table 1).
A mixture of 6 and 7 was heated at 80 �C for 0.5 h under an Argon
atmosphere to give the corresponding coupling product 5 in 84%
yield (entry 6). Prolonged reaction time gave no further improve-
ment in the yield (entries 7 and 8). Recently, microwave has come
to be used as an efficient heating procedure.6 A microwave-as-
sisted Suzuki coupling reaction was described by Sharma et al.,7
All rights reserved.
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a).
which we applied to the present scheme. When the reaction
mixture was heated by means of microwave at 140 �C for 5 min,
the reaction proceeded to give the corresponding coupling product
5 in 87% yield (entry 15).8 When (Z)-prop-1-enylboronic acid (8)
was employed as the substrate, the coupling product 9 was
obtained in 93% yield (entry 16). By the Sharpless asymmetric
dihydroxylation (AD) of the coupling product 5 using AD-mix-a,9

diol (+)-1 was obtained in quantitative yield,10 whose spectral
and physical data were identical to those of natural (+)-1. The
CJ-14877 [(+)-1]CJ-15336 (3)

Figure 1. Natural cytokine production inhibitors CJ-14877 [(+)-1] and their
analogues.
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Scheme 1. Synthetic strategy for preparation of (+)-1 and its enantiomer (�)-1
from 6.

Table 2
IL-1b production inhibitory activity (%) induced with LPS

Compounds Concentration (lM)

0.01 0.1 1.0 10

(+)-1 �9.5 13.8 39.6 49.8
(�)-1 9.1 4.3 10.6 �7.5

Figure 2. Effect of (+)-1 and its enantiomer (�)-1 on IL-1b production induced with
LPS (100 ng).

Scheme 2. Asymmetric dihydroxylation of 5.
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enatiomeric excess of this product was calculated by using the
chiral column OD-HPLC system and was shown to be 97% ee.11
Table 1
Palladium-mediated coupling reactions of methyl 5-bromopicolinate (6) with (E)- or (Z)-p

N
O

O

Br Suzu

B

OH

OH+
10 m
K2CO

(E)
(Z )

6
7
8

Entriesa Boronic acids (3.0 equiv) Reaction temp (�C)

1 7 rt
2 7 rt
3 7 50
4 7 50
5 7 50 (MW)c

6 7 80
7 7 80
8 7 80
9 7 80 (MW)c

10 7 80 (MW)c

11 7 120 (MW)c

12 7 120 (MW)c

13 7 120 (MW)c

14 7 130 (MW)c

15 7 140 (MW)c

16 8 140 (MW)c

a Ref. 8.
b The yields in parenthesis means the recovery of the starting material.
c MW: microwave irradiation.
When AD-mix-b9 was employed as an oxidant in the dihydroxyla-
tion reaction of 5, instead of AD-mix-a, the enatiomer (�)-1 was
obtained also in very high yield and with very high enantiomeric
excess (Scheme 2).

The both of CJ-14877 [(+)-1] and its enantiomer [(�)-1] were
evaluated for inhibitory activities of LPS-stimulated IL-1b produc-
tion by human PBMC.12 The results was shown in Table 2 and
Figure 2. CJ-14877 [(+)-1] inhibited IL-1b production depending
rop-1-enylboronic acids (7 or 8)

ki Coupling

N
O

O

ol% Pd(PPh3)4

3 (3 eq.) / DMF
5
9

(E )
(Z )

Reaction time (h) Products Yields (%)

5 5 70 (12)b

24 5 65 (15)b

1 5 58 (28)b

5 5 87
5 min 5 20 (61)b

0.5 5 84
1 5 85
5 5 85
5 min 5 43 (46)b

5 min � 2 5 53 (26)b

5 min 5 73 (20)b

10 min 5 88 (5)b

5 min � 2 5 87
5 min 5 80 (5)b

5 min 5 87 (1)b

5 min 9 93
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on the substrate level and the inhibition ratio was 49.8% at 10 lM.
On the other hand, its enantiomer [(�)-1] showed no IL-1b produc-
tion inhibitory activity at 10 lM. That indicated that the stereo-
chemistry on C-7 and C-8 of compound 1 are important on the
activity.

In summary, an effective and facile two step synthesis of
CJ-14877 ((+)-1) and its enantiomer [(�)-1] from commercially
available methyl 5-bromopicolinate (6) was successfully estab-
lished for the first time. Preparation of a series of synthetic
analogues is now in progress.
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