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Model Study for the Biogenesis of Benzastatins

Sung-eun Yoo,* Jong-hwa Kim, and Kyu Yang Yi

Korea Research Institute of Chemical Technology, P.O. Box 107, Yusung, Daejon 305-606, Korea
Received December 2 1998

Seven benzastatins were isolated from the culture broth ¢~ xo, NG, . NO;
Streptomyces nitrosporeus 3064Ghese compounds have (1 o, —— Clew —— -
been found to possess inhibitory activity against glutamat ; ) 3
toxicity and against lipid peroxidation in rat liver
microsomes. Benzastatin A and B containppaminoben- l°

zamide unit and benzastatin C and D have a tetrahydroqui

oline ring systerhrelated to virantmycif.On the other % e % e ©/\Ni\f

hand, benzastatin E, F, and G have an indoline skeletc OR oR e

rarely occurring in fungal metabolités. :

Considering the structures of benzastatin family, we art i '

proposing a possible biogenesis for benzastatins as shown

Figurel. Benzastatin D and E could be derived from benze W

statin A through the cyclization via some kind of an oxidized C[N)—kon

intermediate, such as the epoxide. Moreover, we suppos o

that benzastatin D and E can be interconvertable through tt 5 RaMe

aziridine intermediate. In order to demonstrate the feasibilityscheme 1Reagents and condition&) Dibal-H, toluene-78°C,

of our hypothesis, we carried out model study, and in this hr. (b) 2-(triphenylphosphoranylidene)propionate, benzene,

paper we would like to report our preliminary results fromreflux, 24 hr, two steps 47%. (c) Dibal-H, toluer€8°C, 10 min,

this effort. 86%. (d) Mel, NaH, DMF, rt, 30 min, 91%. (e) VO(acad)BHP,

Our first concern was whether the epoxide compound€nZene. 1t, 1 hr, 87%. (e}Hg) 10% Pd/C, MeOH, 1t, 3 hr, 82%.

cyclizes to the tetrahydroquinoline or indoline ring system.

The compound was prepared as shown in Scheme 1. Thanethanol at room temperature gave the spontaneously

Wittig reaction of the aldehyd®, easily prepared from 2- cyclized produc®. This indoline product was believed to be

nitrophenylacetonitrile, with ethyl 2-(triphenylphospho- generated by the intramolecular epoxide opening following

ranylidene)propionate afforded (E)-olefiras a major prod- the Baldwin's rulé.The epoxy alcohd cyclized to8 under

uct (E:Z=13: 1y After the reduction ofx,3-unsaturated the same condition.

ester3 to the allylic alcoho#, the allylic alcohol was then In order to confirm the structui® conclusively, we pre-

methylated and oxidized withh-CPBA to give the desired pared the indolin® through an independent route as shown

epoxide compound. Hydrogenation of the nitro group @f  in Scheme 2. The palladium-catalyzed reaction-imfdoa-

to the corresponding amine in the presence of 10% Pd/C iniline with isoprene in the presence of Pd(QAdt)iphe-

nylphosphine and triethylamine afforded the indoline

NH, NH, derivative11.8 After the protection of the amino group with

, ~ N HN N acetyl chloride, the epoxidation @2 with m-CPBA gave
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HN Scheme 2Reagents and condition&) isoprene, Pd(OAg)PhsP,
o = TEA, 130°C, 39 hr, 72%. (b) AcCl, TEA, Ci€l;, rt, 10 min, 89%.

(c) mCPBA, CHClI,, reflux, 24 hr, 61%. (d) 3% aq. HCIMDME,
Figure 1 rt, 24 hr, 81%. (e) 3N NaOH, THF, rt, 24 hr, 56%.
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Scheme 3.Reagents and conditionga) NaBH, Cu(OAc),
MeOH, rt, 10 min, 76%. (bkl N&CQOs, CH,Cly, rt, 1 hr, 44%. (c)
DBU, toluene, 100C, 30 min, 67%. (d) AgBF acetone/kD, rt,
15 min, 90%. (e) dry HCI, Ci€l5, rt, 30 min, 62%19: 20=1: 1).

13, which was hydrolyzed to the diol followed by the depro-

tection with 3N NaOH gave the compouBd The com-
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the five-membered ring product depending on the cycliza-
tion condition. Furthermore, we have demonstrated that the
six-membered ring product could be converted to the five-
membered ring system via the aziridine intermediate. In due
course we will examine the reaction conditions for the con-
version of indoline to aziridine.

1.

4.

pound8 obtained from two independent routes was found to

be identical in all spectroscopic and chromatographic behav->-

iors?

Interestingly, when the compourid, prepared fronv,
was treated with,lin CH,Cl,, it underwent a different
cyclization pathway to give the six-membered rikfy In
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