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Absiract - De&s of the syntheses method of the tumor promolers releondm B-3 (3). teleocldn B-4 (4) and Lhydro- 

teleoadrn B-4 (9) (=drhydroteleoculm B) from (S)- and (R)-methyl N-methyl-N-[7-(3,6,7-tramethyl-I ,6-octadten=l-yl)- 

I-mdolylj- L-vabnotes (2Ob and 2Oa) are presented 

Potent tumor promoters, teleocldms B-l (1), B-2 (2). B-3 (3) and B-4 (4) ate isolated from Srreptomyces 

medrocrdrcus together with teleocldms A-l (5) and A-2 (6) * The teleocldm A family has a lmalyl type of 

monoterpene side cham at the C-7 posltlon of (-)-mdolactam V (7): whereas the above four teleocldms B have 
an eleven carbon unit at the 6- and 7-posmons of 7, constltutmg a six-membered nng and a variety of subshtuents 
such as the methyl, isopropyl and vinyl groups with a parku1a.r combmatton of stereochemlcal arrangement to 
form B-l - B-4 In regard to this discrepancy, the extra one carbon atom m question was shown to have 

ongmated m L-methlomne and a possible pathway through an mtermedlate 8 was mscussed m the blogenests of 

1 Teleocldm B-l 

2 Teleocldm B-2 

3 Teleocldm B-3 

4 Teleocidm B-4 

9 Dlhydro- 
teleocldm B-4 
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teleocuims B 4 In the synthesis of these alkaloids, we had already ma& use of the chemical equivalent 10 of the 
cation 8 and succeeded m the total synthesis of dthydroteleocldm B-4 (9). teleocldm B-3 (3) and teleocldm B-4 
(4), as reported m commumcaaons 5 Here we descnbe the detmls of expenments, whose methodology 1s closely 
related to the precedmg procedure of the teleocldm A synthesis ’ Total synthesis of mcemlc 3 and 4 has been 

reported by Nakatsuka and Goto ’ 

Our plan for constructmg the fundamental skeleton of the 6,7,8,9-tetrahydrobenz[g]mdole nng system was 
to make an acid-catalyzed Fnedel-Crafts type of intramolecular cychzanon reaction on the compounds havmg 
the pamal structure 10 So the preparanon of mdole denvanves 20 was reqmred at first and this task was easily 
attamed as shown m Chart 1, accordmg to the established method described m the two precedmg papers ‘3 3,6,7- 
Tnmethyl-2.6~octtienyl bromide’ (14) was prepared from 5,6-&methyl-5-hepten-2-one’ (11) m the followmg 
three steps m 29% yield 1) the Homer-Emmons reacnon of 11 with methyl phosphonoacetate m the presence of 
sodium hydride, u) reduction of the &ene-ester 12 with lithium aluminum hydnde and 111) brommanon of the 
ally1 alcohol 13 with carbon tetrabromlde and mphenylphosphme Using this bromide 14, the Gngnard reaction 

was camed out with the L-vahne denvatlveg 15 in tetrahydrofuran at -20°C to furnish 16 m 70% yield. Thts was 
dehydrated with a catalyttc amount of p-toluenesulfomc acid m refluxmg benzene m 90% yield, and the resultmg 
substance 17 was converted mto the correspondmg duoamlde denvanve 18 m 74% yield using the Lawesson’s 
reagentlo m THF at reflux The mdole formation from 18 was performed as before with lodomethane m 
dlmethylformamlde at room temperature9 to give 20a and 20b m 38% and 25% yields, respectively, 
accompanied by the formanon of a by-product 19 m 30% yield 

(EtO)flP-CH&OOEt 
b +&COO,, LIAW t ,+,& 

Lawesson’s reagent 

20a R’ = vmyl R*= Me 22a R’=Me R2= I-Pr 23a, 23b 

20b R’ = Me R*= vinyl 22b R’= I-Pr R* = Me unknown 

21 R’=Et R2=Me 
stereochemistry 

Chart 1 
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Table 1 Acid-Catalyzed Intramolecular Cycbaon of Methyl 
~-Methyl-N-[7-[(~-3,6,7-mmethyl-6-octen-3-y1]-4-~~lyl]-~-v~~~~ (21) 

Acid (mol eqmv.) Solvent Temperature Tune (h) 22a (96) 22b (96) 23a (96) 23b (96) Recov- 

(“C) cry (%) 

p-TsOH (15) CHCl, reflux 15 0 0 0 0 90 

EtAlCl, (12) cI!+Jz -2o--10 3 complex mixture 
BF, OEt, (40) CH$& O-20 175 33 l9 26 17 0 

SnCl, (50) cH$J -2o--10 365 135 14 7 0 
cone I-I$O, (30) CH,cL, 0 4 40 10 15 8 0 

Dlhydroteleocldm B-4 (9) 1s a pure crystalline compound obtamed acctdentally by Takashnna and Saka~ 
durmg their structural mvesagation of the so-called “teleocldm B, “l*‘~llb which 1s shown later to be a mixture of 

four components, teleocldms B-l (l), B-2 (2), B-3 (3) and B-4 (4) ’ FuJlki and co-workers screened this 

dlhydroteleocldm B-4 (9) (named “dlhydroteleocldm B” at that hme12) for the first time for tumor promoter 
acavIty’) and started the profound stu&es concerning the blologtcal acavlnes of thus class of mdole alkaloids 3* 
To synthesize 9. the above mdole denvatlve 20a was reduced catalytically over platinum ox& m methanol 
Pamal hydrogenation proceeded without trouble and dlhydro compound 21 was obtamed m 92% yield The 

mtramolecular cychzatlon of 21 was then studed using both pmtomc and the Lewis acids as shown m Table 1 
The acids such as p-toluenesulfomc acid, mfluoromethanesulfomc acid and &chloroethylalumlmum afforded 
only disappomhng results, but boron mfluortde etherate and tm(IV) chlonde produced the desired cychzed 

~~~~~~~~~~~~ 

22a 27a R’=NH, R2=H 
25 R= 

N-OH 27b R’=H R2=NH2 

28b R’=H R2=NH2 29 R’=CH@H R2=H 

a Br/K-Et, Na$Q, CH2C12 b Al-Hg, THF-H@ c NaBI-& LlCl, EtOH-THF 
NOH 

d I) 10% KOH m MeOH-I-Q0 u) E5N HCl 111) DPPA. Et& DMF 

Chart 2 
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Table 2 Acid-Catalyzed Intramolecular Cychzaaon of Methyl (R)- and Q- 
N-Methyl-N-[7-(3,6,7-mmethyl-1,6-octa~en-3-yl)-4-mdolyl]-~-v~a~s (2op and 20b) 

a R’=vmyl R*=Me b R’ = Me R*= vmyl 

Substrate Acid (mol eqmv ) Solvent Temperature (“C) Tune Product (Yield %) 

20b 
20b 
20a 
20a 
20b 

cone qS0, (63) CH$J -60 lh complex mixture 
S&l, (35) (3-4c4 -40 14 mm complex mtxhue 

BF3 OEt, (43 5) (3-w4 O+rt 55h 30a + 31a (17) (10 1) 
BF, OEt, (40) ClCH$H$l O+rt 75h 3Oa (20) 
BF, OEt, (17) CltzH.$H$l O+rt 7h 31b (14) 

compounds as two &asterecusomers 22a and 22b, where the compound 22a havmg the bulky alkyl subshtuents, 
1 e , the ethyl and isopropyl groups, at the tram situation was formed m a predommant amount Other mcychc 
denvatlves 23a and 23b were obtamed as unwanted by-products The stereochemical arrangement of 22a and 
22b was uncertam at this stage, and the successful total synthesis of 9 from 22a revealed this as shown 
Concentrated sulfunc acid gave the best yield of the reqmred compound 22a for further synthesis 

Treatment of product 22a wth ethyl 3-bromo-2-hydroxylmmopropanoate m the presence of sodmm 
carbonate” provuied 24,25 and 26 m 57%,2 5% and 9% yields, respectively (Chart 2) The oxune compound 24 
was reduced with alummmm-amalgam to give ammo-dtesters 27a and 27b m 40% and 39 5% yields Separanon 
of these two dlastereomers at this stage made It easy to punfy the fmal products The ammo-&ester 27a was then 
treated with sodium borohydnde m the presence of hthmm chlondels to give the ammo-alcohol 2&1, which was 
submitted to the next step without further punficanon, since the chromatography on either slhca gel or alumma 
caused a great loss of the matenal The last mtramolecular amide formatlon was camed out m the same manner 
as described m the precedmg paper’ using Qphenylphosphoryl azuie16 (DPPA) to afford fiydmteleocldm B-4 
(9) m 18% yield, calculated from 27a The synthenc matenal9 was ldentlfied as authentic dd~ydroteleoc~dm B- 
4 by companng ther mp, MS, IR, ‘H NMR and CD spectra as well as their blolo@cal ac~vlty In a slmdar way, 
the ammo-&ester 27b was converted mto 9-epldlhydroteleocldm B-4 (29) via the ammo-alcohol 28b m 13% 

yield 
Contrary to the satisfactory formanon of the cychzed compounds 22 havmg the 6,7,8,9-tetrahydmbenz[g]- 

mdole nng system from the Qhydro denvanve 21, acid treatment of vinyl compounds 20 gave a rather 
&sappomtmg result Treatment of 20a or 20b with a number of protomc and Lewis acids such as mfluoroacettc 
acid, tnfluoromethanesulfomc acid, tetrafluorobonc aad-&ethyl ether complex, concentrated sulfunc acid, 
boron mchlonde, magnesmm bromide &ethyl etherate, alummlum mchlonde, tm(IV) chloride, mamum 
chloride, and antimony mchlonde gave no defkte product, or the recovery of 20 Boron tnfluonde etherate was 
the only reagent which gave a posltlve result (Table 2). producing the desu-ed compounds 30 and 31 m low 
yields It 1s slgmficant that the high selectivity to yield only 3Oa or 31b. bearmg the tram relaaonshlp between 
vinyl and isopropyl groups, was done by using 1,2-d~hlomethane as a solvent. The rest of the product obtamed 
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m a maJor amount was an mseparable complex mixture of various type of isomers ongmatmg from the acld- 
catalyzed cychzatlon reaction of the terpemc side cham So we decided to carry out the six-membered nng 

cyclmon at the final stage of the synthesis by knowmg Koshumzu and co-workers’ successful conversion of 
blasaycetm D mto obvoretm A *“I 

25-MethylteleoWlms A-l (35s A) and A-2 (35b A) were prepared from 20a and 2Ob by way of 32a and 
32b, 33a and 33b, and 34a and 34b, accordmg to our estabhshed procedure (Chart 3) l Durmg mtroducaon of 

the side cham at the C-3 posluon of 20a and 2Ob, formanon of the by-products 37a and 37b, 38a and 38b, and 

35b A CHZOH H 36bA H WOH 

35bB H t&OH 36bB CI$OH H 

c 

34a(78%) R= lr OH 
34b (84%) NH2 

R R3 R4 

42a AC Me 1-Pf 

42b AC 1-Pr Me 

R R3 R4 

43a AC Me l-Pr 

43b AC ~-PI Me 

38b (5%) 4 H Me 1-R 
44a H Me 1-B 

3 H 1-Pr Me 
(= ent-3) 

44b H 
(= ent4) I-Pr Me 

BrvCOOBt, 
NOH 

NI12C49 C&$12 b Al-Hg, THF-H20 

NaBI& LlCl, EtOH-THP d I) 10% KOH m MeOH-I-&J) 

Et@ HCI m) DEPC, Et3N, DMP 

Chart 3 
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39a and 39b was unavordable as observed in the former cases r In vrew of the poor yreld at the cyclrzauon step 

to drhydroteleocr&n B-4 (9), dtethylphosphoryl cyanide (DEPC)” was used for the lactam nng formauon to 

yield 3Sa A + 36a A (cu 8.1) (33%) and 3Sa B + 36a B (28%) from 34a, and 3Sb A + 36b A (ca 8 1) (32%) and 

3Sb B + 36b B (28%) from 34b The undesrred compounds 36a A and 36b A were contammated m 25- 

methylteleocrdms A-l (3Sa A) and A-2 (3Sb A) due to partml racemlzanon of the L-valme portion durmg 

alkalme hydrolysis l To protect the hydroxyl group, 3Sa A + 36a A and 3Sb A + 36b A were acetylated ~tb 
acetlc anhydnde m pyndme to get 40a + 41a and 40b + 41b m quanutauve and 97% yrelds, and these were 

SubJected to the mtramolecular Fnedel-Crafts type of cyclizauon catalyzed with boron mfluonde etherate m 1,2- 

drchloroethane Compared with the prehmmary reactton on 20, a little improvement of yields was observed 
here, and the desved compounds 42a + 43a and 42b + 43b were obtamed m 25% and 24% yields, respectively 
The acetyl group of 42a + 43a and 42b + 43b was removed by alkahne hydrolysis and the resultmg mrxtures of 

alcohols were separated by HPLC to afford teleocrdm B-4 (4) and the enanhomer of teleocrdm B-3 (44a) m 72% 
and 7% yields, as well as teleocldm B-3 (3) and the enantiomer of teleocldm B-4 (44b) III 70 5% and 9% yields 
The synthetic teleocldms B-3 (3) and B-4 (4) proved to be identical with the natural specimens by comparmg the 
mp, MS, IR, ‘H NMR and CD spectra as well as theta blolo@cal activlues Structural support of 44a (= ent-3) and 

44b (= ent4) was obtamed by the antqodal CD curves, together with the identical MS and ‘H NMR specaa m 
comparison with those of 3 and 4 

EXPERIMENTAL 

General Procedures - Detruls were descnbcd in the two precedmg papers ’ 9 
3,6,7-Trimethyl-2,6-octadienyl Bromide (14) - To a suspension of 50% NaH (5 7 g, 0 12 mol) m dry 

benzene (60 ml) was added methyl phosphonoacetate (26 7 g, 0 12 mol) at room temperature to keep the mtemal 
temperature below 35°C under Ar atmosphere The mrxture was stured at room temperature for 1 h and then 

cooled to O’C 5,6-Drmethyl-5-hepten-2-one (15 0 g, 0 11 mol) m dry benzene (15 ml) was added dropwrse and 
sturmg was contmued under Ar atmosphere at O’C - room temperature for 14 h The mrxture was poured into 

NH,Cl-I-$0, the whole was extracted with EtzO, and the orgamc layer was worked up as usual Dtsullauon (95- 

1 10°C/4 mmHg) afforded crude ethyl 3,6,7-trimethyl-2,6-octadlenoate (12) (21 5 g), which contained 

rmpunty ongmatmg from methyl phosphonoacetate To a solution of the crude drene-ester 12 (21 5 g) m 

THF (200 ml) was added poruonwtse LtAlH, (3 0 g, 0 08 mol) at 0°C and the mixture was stured at that 

temperature for 30 mm It was quenched wrth sat Rochell salt-%O, the whole was extracted wrth EGO, and the 
organic layer was worked up as usual Drstrllatron gave 3,6,7-trimethyl-2,6-octadien-l-01(13), bp 110-l 16”C/ 

8 mmHg (10 1 g, 56%) as colorless or1 IR (film) cm 1 3350,1667 ‘H NMR (90 MHz) 8 4 15 (2H, d, J=7 Hz), 

5 42 (lH, t, J=7 Hz) To a cooled solutron (0°C) of the above alcohol 13 (15 9 g, 0 095 mol) and P\P (26 0 g, 
0 10 mol) m CI$CN (100 ml) was added portronwrse CBr, (32 9 g, 0 10 mol), and the solutron was strrred at O’C 
for 3 h It was extracted with n-hexane and the hexane soluuon was nnsed several times wnh a small amount of 

CHCN to remove CHBr, completely Evaporauon of hexane and punficauon by drstrllatron gave the bromide 
14, bp 8699”C/4 mmHg (11 1 g, 51%) as colorless 011 IR (film) cm I 1658 ‘H NMR (90 MHz) 6 166 (9H, s), 

175 (3H, s), 2 00-2 20 (4H, m), 4 00 (2H, d, J=9 Hz), 5 52 (lH, t, J=9 Hz) 
Methyl N-[4-Hydroxy-4-(2-pyrrolyl)-S,S,9-tr~methyl-5-v~nyl-S-decenoyl]-N-methyl-~-valinate (16) 

- In a srmrlar manner as reported prevrou~ly,~~ L-valme denvattve 15 (198 mg, 0 44 mmol) was treated with the 
above bromrde 14 (412 mg, 178 mmol) and Mg (85 mg, 3 50 mmol) m THF (8 ml) at O’C for 3 h to grve 16 (118 
mg) and N-tosylate of 16 (32 mg) The latter was reduced wrth Mg (29 mg) m MeOH (2 ml) to afford the 
addmonall6 (19 mg), totaling 137 mg (70%) of 16, colorless syrup MS m/z 428 (M+-%O) IR (CHCJ) cm 

’ 1735,1618 ‘H NMR (90 MHz) 8 2 80 and 2 83 (3H, s each), 3 62 and 3 66 (3H, s each), 3 80 and 4 90 (lH, 

d each, J=lO 5 Hz), 4 21 (lH, s, OH), 5 04 (lH, d, J=18 Hz), 5 33 (lH, d, J=12 Hz), 6 04 (lH, dd, J=18,12 Hz), 
6 05-6 23 (lH, m), 6 56-6 72 (lH, m). 8 81 (lH, br s) 

Methyl ~-Methyl-N-[4-(2-pyrrolyl)-5,8,9-trimethyl-5-vinyl-3,8-decadienoyl]-~-val~nate (17) - In a 
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similar manner as reported pre~ou~ly,‘~ the above compound 16 (132 mg, 0 30 mmol) was dehydrated wrath p 
TsOH 40 (10 mg, 0 05 mmol) m refluxmg benzene (5 ml) for 2 mm to afford 17 (114 mg, 90%) as colorless 
syrup HRMS Calcd for C&$&Oa* 428 3039 Found. 428.3049. IR (CHCl,) cn? 1738,1625. ‘H NMR (90 
MHz) 6 0 82.0.84 and 100 (6H, d each, J=7 Hz), 1 21 (3H, s), 1.51 (6H, s), 1 57 (3H, s), 2 87 and 2.91 (3H, s 

each), 3 04-3 25 (ZH, m), 3 70 (3H, s), 3 92 and 4 92 (lH, d each, J=10 5 Hz), 5.67 (lH, r, J=7 5 Hz), 5 95-6 21 
(2H, m), 6 57-6 76 (lH, m), 9 50 and 9 54 (lH, br s each) 

Methyl ~-Methyl-~-[4-(2-pyrrdyl)-S,S,9-trimethyl-S-~nyl-3,~d~dienthioyl]-~-valinate (18) -In 
a smular manner as reported p~~~ously.~~ the above am& 17 (61 5 mg, 0 14 mmol) was heated with Lawesson’s 
reagent (58 mg, 0 14 mmol) m THF (3 ml) at 85OC for 1 h to afford 18 (47 mg, 74%) as colorless syrup, 
accompamed by the recovery of 17 (3 mg, 5%) HRMS Calcd for C,H&O,S 444 2810 Foun& 444 2812 

IR (CHCJ) cm-’ 1738 ‘H NMR (90 MHz) 6 0 73,O 83,0 84 and 108 (6H. d each, J=7 Hz), 153 (6H, s), 158 
(3H, s), 3 05 and 3 31 (3H, s each), 3 44-3 63 (2H, m), 3 67 and 3 71 (3H, s each), 4 27 and 6 30 (lH, d each, 
J=lO 5 Hz), 5 05 (lH, dd. J=l8,1 Hz), 5 10 (lH, dd, J=ll, 1 HZ), 5 70 and 5 73 (lH, teach, J=7 Hz), 5 90-6 21 
(2H, m), 6 57-6.75 (IH, m), 8 92 (IH, br s) 

Methyl N-Methyl-N-[7-[(R)-3,6,7-trimethyl-1,6-octadien-3-yl]-4-indolyl]-t-valinate (20a) and 
Methyl ~-Methyl-~-[7-[(~)-3,6,7-trimethyi-l,6-~~dien-3-yl]-4-ind~yl]-~-valinate (20b) - In a slmllar 
manner as reported prevlo~sly,‘~ the thmamuie compound 18 (48 mg, 0 11 mmol) was treated with Me1 (0 5 ml, 
8 03 mmol) m DMF (1 ml) at 19°C for 4 h to yield 20a (17 mg, 38%) and 20b (11 mg, 25%) together with 4- 
(methylthio)-7-(3,6,7-trimethyl-1,6-octadien-3-yl)indole (19) (10 mg, 30%) 20a Colorless syrup 
HRMS Calcd for C$-&NZ02 410 2933 Found 410 2936 [a] D24 -140 9” (c 1248, C$Clz) IR (CHCl.$ cm * 
1728. ‘H NMR (90 MHz) 6 0 93 (3H, d, J=7 Hz), 1 10 (3H, d, J=7 Hz), 140 (3H, s), 1 46 (3H, s), 156 (6H, s), 
2 37 (lH, dqq, J=10 5,7,7 Hz), 2 99 (3H. s), 3 57 (3H, s), 4 09 (lH, d, J=lO 5 Hz). 5 24 (lH, dd, J=lO 5,l Hz), 
5 26 (IH, dd, J=18,1 Hz), 6 26 (1H. dd, J=l8,10 5 Hz), 6 60 (lH, d, J=8 Hz), 6 68 (lH, dd, J=3,2 Hz), 7 00 (lH, 
d, J=8 Hz), 7 06 (IH. dd, J=3, 3 Hz), 8 62 (lH, br s) 20b Colorless scales, mp 68-70°C (MeOH-YO) 

Anal Calcd for C,Y,N,O, C, 76 05, H, 9 32, N, 6 82 Found C, 75 96, H, 9 32, N, 6 80 [a],= -180 I0 (c 

0 784, CH$l,) IR (KBr) cm ’ 1718 ‘H NMR (90 MHz) 6 0 91(3H, d, J=7 Hz), 101 (3H, d, F7 Hz), 138 
(3H, 9, 144 (3H, s), 1 55 (6H, s), 2 37 (IH, dqq, J=10 5,7,7 Hz), 3 03 (3H, s), 3 33 (3H, s), 4 10 (lH, d, J=lO 5 
Hz), 5 24 (lH, dd, J=lO 5,l Hz), 5 25 (lH, dd, J=l8,1 Hz), 6 24 (lH, dd, J=l8,10 5 Hz), 6 56 (IH, d, J=8 Hz), 
6 70 (lH, dd, J=3.2 Hz), 7 00 (lH, d, J=8 Hz), 7 04 (lH, dd, J=3,3 Hz), 8 59 (lH, br s) 19 Colorless syrup 
HRMS CaIcd for CW&,NS 3 13 1864 Found 3 13 1868 ‘H NMR (90 MHz) 6 142 (3H, s) 148 (3H, s), 157 

@-I, s), 2 54 (3H, s), 5 26 (lH, dd, J=lO 5,l Hz), 5 26 (lH, dd, J=l8,1 Hz), 6 24 (lH, dd, J=l8,10 5 Hz), 6 62 
(1H,dd,J=3,2Hz),698(lH,d,J=8Hz),7ll(lH,d,J=8Hz),7 13(1H,dd,J=3,3Hz),865(lH,brs) 

Methyl ~-Methyl-~-[7-[(~)-3,6,7-trimethyl~-~ten-3-yi]-4-indoiyl]-~-valinate (21) - A solution of 
20a (324 mg, 0 79 mmol) m MeOH (25 ml) was stm-ed m the presence of PtO, (45’mg) under an o&nary 
atmosphere of Y at 25OC for 3 h The mixture was filtered on a cehte bed, the cehte was washed with CH$l, 
and the combined organic layer was evaporated rn vacua The residue was punfied by PTLC [hexane-E@Ac 
(20 1)] to give 21(3OO mg, 92%) as colorless syrup HRMS C&d for CXHmNZ02 412 3089 Found 412 3106 

IR (CHCL,) cm-’ 1725 ‘H NMR (90 MHz) 6 0 66 (3H, t, J=7 Hz), 0 92 (3H, d, J=7 Hz), 108 (3H, d, 5~7 Hz), 
1 30 (3H, s), 1 42 (3H, s), 1 46 (3H. s), 1 54 (3H, s), 2 38 (lH, dqq, J=10 5,7,7 Hz), 2 99 (3H, s), 3 56 (3H, s), 
406(1H,d,J=105Hz),654(1H,45=8Hz),669(1H,dd,J=3,2Hz),688(1H,d,J=8~),707(1H,dd,5=3, 
3 Hz), 8 32 (lH, br s) 

Methyl N-[(6R, 9S)-6,9-Dimethyl-9-ethyl-6-(l-methylethyl)-6,7,8,9-tetrahydr~l~-ben~~]indo~-4- 
yl]-N-methyl+valinate (22a) and Methyl N-[(6S, 9~)-6,9-Dimethyl-9-ethyl-6-(l-methylethy~)-6,7,8,9- 
tetrahydro-1H-benz~Jindol-4-yl]-N-methyl-~-valinate (22b) - To a soluuon of 21 (24 mg, 0 06 mmol) ,n 
CH$& (7 5 ml) was added 95% YSO, (0 1 ml, 30 eqmv ) at O’C and the mixture was smd at 0°C for 4 h Sat 

NaHco,-H,O was added, the whole was extracted with CH,CI, and worked up as usual The residue was 
separated by PTLC [hexane-EtOAc (15 1)] to afford 23a + 23b (5 5 mg) and 22a + 22b (12 5 mg). The former 
mixture was further separated by PTLC [hexane-EtOAc (30-l)] to gwe Methyl N-[(45, 7S,)-4,7-Dimethyl-7- 
ethyl-4-(l-methylethyl)-4~,6,7-tetrahydro-a~pino[3~,Z-~r~indof-lO-yl]-~-methy~-~-v~~~nate~ (23a) (3 5 
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mg, 15%) and (23b) (2 mg, 8%) The latter mixture was further separated by PTLL! [hexaue-DME! (49 l)] and 
punfied by recrystalhzahon to furmsh 22a (9 5 mg, 40%) and 22b (2.5 mg, 10%). 22a Colorless needles, mp 

134-136°C (MeOH-%O) Anal. CalcdforC,H&OZ C, 75 68, H, 9 77, N, 6 79. Found C, 75.65, H, 9 60, N, 
6 57 HRMS Calcd for C!,H,&O, 412.3089 Found 412 3093. [a],% -102 0” (c 0 495, C!H.$!4). IR (KEtr) 

cm-’ 1720 ‘H NMR (90 MHz) 6 0 52 (3H, d, J=7 Hz), 0 54 (39 t, J=7 Hz), 0 84 (39 d, J=7 Hz), 0.99 (3H, d, 
J=7 Hz), 1 11(3H, d, J=7 Hz), 1 33 (3H, s), 1.40 (3H, s), 2 97 (39 s), 3 54 (3H, s), 4.01 (lH, d, J=lO 5 Hz), 6 57 

(lH, s), 6 64 (IH, dd, J=3.2 Hz), 7.03 (lH, dd, J=3.3 Hz), 8 28 (H-I, br s) 22b: Colorless plrsms, mp 195-l%OC 

(MeOH) Anal Calcd for C,H,N,O, C, 75 68, H, 9 77; N, 6 79 Found. C, 75 42; H, 9 59; N, 6 71 

HRMS Calcd for C,H&OZ 412 3089 Founti 412 3086 [a],% -178 6” (c 0 500, CH.$G) IR o(Br) cm-’ 

1735 ‘H NMR (90 MHz) 6.0 58 (3H, d, J=7 Hz), 0 86 (3H, t, J=7 Hz), 0 95 (6H, d, J=7 Hz), 1 13 (3H, d, J=7 

Hz), 1 28 (3H, s), 1 41 (3H, s), 2 94 (3H, s), 3 57 (3H. s), 3 98 (lH, d, J=10.5 Hz), 6 50-6 67 (lH, m), 6.58 (lH, 
s), 7 05 (1H. dd, J=3, 3 Hz), 8 21 (lH, br s) 23a Colorless pnsms, mp lOO-101°C (CH,Cl,-MeOH) 

Anal Calcd for C,H,,,N,O, C. 75 68, H. 9 77, N. 6 79 Found C, 75 75, H, 9 80, N, 6 83 IR (KBr) cm-’ 1740, 

1730 ‘H NMR (90 MHz) 6 0 28 (3H, d. J=7 Hz), 0 43 (3H. t. J=7 Hz), 0 71 (3H, d, J=7 Hz), 0 83 (3H, d, J=7 

Hz), 1 06 (3H, d, J=7 Hz), 1 44 (3H, s), 165 (3H, s), 2.97 (3H, s). 3 56 (3H, s), 3 98 (lH, d, J=lO 5 Hz), 6.59 (lH, 
d, J=8 Hz), 6.67 (lH, d. J=3 Hz), 6 85 (lH, d, J=8 Hz), 7 16 (lH, d, J=3 Hz) 23b Colorless syrup HRMS Calcd 

for C,H&VZOZ 412 3089 Found 412 3078 IR (CHCl,) cm 1 1710 ‘H NMR (90 MHz) 6 0 40 (3H, d, J=7 

Hz), 0 81(3H, d, J=7 Hz), 0 91(3H, d, J=7 Hz), 0 95 (3H, t, J=7 Hz). 1 10 (39 d, J=7 Hz), 1 18 (3H, s), 161(3I-I, 

s), 3 00 (3H, s). 3 62 (3H, s), 3 82 (lH, d, J=lO 5 Hz), 6 64 (lH, d, J=8 Hz), 6 67 (H-l, d, J=3 Hz), 6.96 (lH, d, F8 

Hz), 7 11 (lH, d, J=3 Hz) 

Ethyl (6R, 9S)-6,9-Dimethyl-9-ethyl-a-(hydroxyimino)-4-[[(S)-l-(methoxycarbonyl)-2-methyl- 
propyl]methylamino]-6-(l-methylethyl)-6,7~,9-tetrahydr~lH-benz~]indol~3-p~panoate (24) - In the 
same manner as m the precedmg paper,’ 22a (100 mg, 0 24 mmol) was converted mto 24 (75 mg, 57%), 25 (4 

mg, 2 5%) and 26 (14 mg, 9%), accompamed by the recovery of 22a (11 mg, 11%) 24 Colorless syrup MS m/ 

z 541 (M’) IR (CHC4) cm 1 1725 ‘H NMR (90 MHz) 6 0 43 (3H, d, J=7 Hz), 0 50 (3H, t, J=7 Hz), 0 91(3H. 

d, J=7 Hz), 0 94 (3H, d, J=7 Hz), 1 15 (3H, d, J=7 Hz), 1 20 (3H, t, J=7 Hz), 1 30 (3H, s), 1 37 (3H, s), 2 90 (3H, 
s), 3 47 (3H, s), 3 62 (lH, d, J=lO Hz), 4 22 (2H, q, J=7 Hz), 4 32 (lH, d, J=15 Hz), 4 54 (lH, d, J=15 Hz), 6 69 

(lH, d, J=3 Hz), 6 84 (H-I, s), 8 06 (lH, br s), 10 23 (lH, br s, OH) Diethyl (6R, 9S)-a, a’-Bis(hydroxyimino)- 
6,9-dimethyl-9-ethyl-4-[[(S)-1-(methoxycarbonyl)-2-methylpropyl]methylamino]d-(l-methylethyl)- 
6,7,8,9-tetrahydro-lH-benz[g]indole-2d-bispropanoate (25) Colorless film IR (CHCl,) cm ‘. 1732 

‘H NMR (90 MHz) 6 2 88 (3H. s), 3 43 (3H, s), 3 51 (lH, d, J=lO 5 Hz), 3 97 (2H, q, J=7 Hz), 4 00 (2H, s), 4 29 

(2H, q, J=7 Hz), 4 54 (2H, s), 6 78 (lH, s), 8 93 (lH, br s), 10 08 (2H, br s, OH) Ethyl (IS, 4R)-1,4-Dimethyl- 
8-(ethoxycarbonyl)-1-ethyl-1~,3,4,1~,ll-hexahydro-a-(hydroxyimino)-6-[[(S)-l-(methoxycarbonyl)-2- 
methylpropyl]methylamino]benz~][Z~]oxazino[6~-b]indole-6b(7H)-propanoate (26) Colorless film 

MS m/z 670 (M’) IR (CHCl,) cm ’ 1732,1725 ‘H NMR (90 MHz) 6 2 67 and 2 80 (3H, s each), 3 55 (3H, s), 

4 71-4 98 (lH, m, NH), 5 13-5 44 (lH, m), 6 48-6 65 (lH, m), 9 43 (lH, br s, OH) 
Ethyl (aS, 6R, 9S)-a-Amino-6,9-dimethyl-9-ethyl-4-[[(S)-l-(methoxycarbonyl)-2-methylpropyl]- 

methylamino]-6-(l-methylethyl)-6,7,8,9-tetrahydro-lH-~nz~lindole-3-p~~n~te (27a) and Ethyl (c&, 
6R, 9S)-a-Amino-6,9-dimethyl-9-ethyl-4-[[(S)-l-(methoxycarbonyl)-2-methylpropyl]methylamino]~-(l- 
methylethyl)-6,7,8,9-tetrahydro-lH-benz~]indol~3-propanoate (27b) - Accordmg to the same procedure 
as m the precedmg paper,’ 24 (74 mg, 0 14 mmol) was reduced to 27a (29 mg, 40%) and 27b (28 5 mg, 39 5%) 
after separation by PTLC [hexane-EtOAc (1 4)] 27a Colorless syrup MS m/z 527 (M+) IR (CI-It&) cm ’ 
1730 ‘H NMR (90 MHz) 6 0 40 (3H, d, J=7 Hz), 0 50 (3H, t, J=7 Hz), 0 92 (3H, d, J=7 Hz), 0 96 (3H, d, J=7 

Hz), 1 13 (3H, d, J=7 Hz), 1 22 (3H, t, J=7 Hz), 1 31 (3H, s), 1 38 (3H, s), 2 83 (3H, s). 3 38 (3H, s), 3 58 (lH, d, 
J=8 Hz), 4 13 (W, q, J=7 Hz), 6 77 (lH, s), 6 93 (IH, d, J=2 Hz), 8 20 (lH, br s) 27b Colorless syrup MS m/ 

z 527 (M’) IR (CHCl,) cm * 1730 ‘H NMR (90 MHz) 6.0 40 (3H, d, J=7 Hz), 0 50 (3H, t, J=7 Hz), 0.94 (6H, 

d, J=7 Hz), 106 (3H, t, J=7 Hz), 1 13 (3H, d, J=7 Hz), 1 30 (3H, s), 1 38 (3H, s), 2 82 (3H, s). 3 37 (3H, s), 3 60 
(lH,d, J=8Hz),404(2H,q, J=7Hz),677(1H,s),692(1H,d, J=2Hz),820(1H, brs) 

Dihydroteleocidin B-4 (Dihydroteleocidm B) (9) - The ammo&ester 27a (13 mg, 0 025 mmol) was 
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reduced to the amm~alcohol28a ~th NaBH, (19 mg, 0 50 mmol) and LlCl(21 mg, 0 50 mmol) m EtOH-THF 
(4 3) (2.8 ml) at room temperature In the same manner as m the teleoc&n A synthesis,’ 28a was converted mto 

dlhydroteleocldm B-4 (9) (2 mg, 18% form 27~1) as colorless pnsms, mp 154-156’C and 232-235’C (decomp ) 
(acetone-%O) [ht II’ mp 1%156T and 223-224 5T (decomp ), lit I’= mp 168’C and 233-235’C (decomp )] 

No mp depression was observed when admixed with the authentic dlhydroteleocldm B-4 HRMS Calcd for 

C,&-I~,N,O, 453.3355 Found 453.3358 CD (c 2 23 x 10’. MeOH, 21’C) [O], 0, @I,,, G400, [O], 0, [O],, 

-13000, [e], - 12400, [O], -22600, [O],,, 0 IR (KBr) cm ’ 1632 ‘H NMR (400 MHz, CDC4-D,O) 6. (maJor 

conformer) 0 50 (3H, d, J=7 Hz), 0 60 (3H, t, J=7 Hz), 0 70 (3H, d, J=7 Hz), 0 92 (3H, d, J=7 Hz), 0 99 (3H, d, 

J=7 Hz), 1 32 (3H, s), 139 (3H, s), 2 63 (lH, dqq, J=lO 5,7,7 Hz), 2 91 (3H, s). 2 94 (lH, dd, J=16,4 Hz), 3 17 
(1H,brd,J=16Hz),351(1H,dd,J=ll,9Hz),374(19dd,J=ll,4Hz),428-437(1H,m),431(1H,d,J=105 

Hz), 6 53 (lH, s), 6.84 (1H. s), 8 14 (lH, br s), (mmor conformer) 0 53 (3H, d, J=7 Hz), 0 60 (3H, t, J=7 Hz), 0 94 

(3H, d, J=7 Hz), 1.00 (3H, d, J=7 Hz), 1 25 (3H, d, J=7 Hz), 1 35 (3H, s), 1 40 (3H, s), 2 37 (lH, dqq, J=lO 5,7, 

7 Hz), 2.69 (lH, d, J=lO 5 Hz), 2 73 (3H, s), 2 77 (lH, dd, J=14, 1 Hz), 3 05 (lH, dd, J=14,5 Hz), 3 44 (lH, dd, 
J=ll, 8 Hz), 3 53 (lH, dd, J=ll, 6 Hz), 4 39-4 46 (lH, m), 6 92 (IH, d, J=2 Hz), 7 00 (lH, s), 8 30 (lH, br s) 

9-Epidihydrotekocidin B-4 (29) - In the same procedureas above, 29 was obtamed m 13% yield from 
27b by way of the ammo-alcohol 28b 29 Colorless pnsms, mp 259-261’C (acetone-%O) HRMS Calcd for 

C,,H,,N,O, 453 3355 Found 453 3349 IR (KBr) cm ’ 1662 ‘H NMR (400 MHz, CDC4-D,O) 6 (maJor 

conformer) 0 53 (3H. d, J=7 Hz), 0 57 (3H, t, J=7 Hz), 0 76 (3H, d, J=7 Hz), 0 83 (3H, d, J=7 Hz), 103 (3H, d, 
J=7 Hz), 1 26 (3H, s), 138 (3H, s), 2 65 (lH, dqq, J=lO 5,7,7 Hz), 2 89 (lH, br d, J=15 Hz), 3 08 (3H, s), 3 25 

(lH, br d, J=15 Hz). 3 88 (lH, d, J=lO 5 Hz), (minor conformer) 0 51 (3H, d, J=7 Hz), 0 59 (3H, t, J=7 Hz), 0 95 

(3H, d, J=7 Hz). 0.99 (3H, d, J=7 Hz), 1 24 (3H, d, J=7 Hz), 2 34 (lH, dqq, J=lO 5,7,7 Hz), 2 70 (3H, s), 2 76 

(lH,d,J=13Hz),291 (1H,d,J=105Hz),302(1H,d,J=13Hz) 
BF, OEt,-Catalyzed Intramolecular Cyclization of 20b - To a solution of 20b (99 mg, 0 24 mmol) m 

1,2-chchloroethane (12 ml) was added BF3 0Et2 (0 5 ml, 4 07 mmol) at O”C, and the mixture was smred at O°C 

for 2 5 h and then at room temperature for 4 5 h Sat NaHCO,-&O was added, the whole was extracted with 

CH,Cl, and worked up as usual to give a residue (103 5 mg) This was separated by PTLC [hexane-EtOAc 

(34 l)] and punfied by recrystalhzaaon to afford methyl iV-[(6S, 9S)-6,9-dimethyl-9-vinyl-6-(l-methylethyl)- 
6,7,8,9-tetrahydro-1H-benz~lindol-4-yll-N-methyl-~-valinate (31b) (14 mg, 14%), mp 135-137’C (MeOH- 

%O). as colorless prisms Anal Calcd for C$&N202 C, 76 05, H, 9 32, N, 6 82 Found C, 76 12, H, 9 39, N, 

6 87 IR (KBr) cm ’ 1725 ‘H NMR (400 MHz) 6 0 57 (3H, d, J=7 Hz), 0 97 (3H, d, J=7 Hz), 100 (3H, d, J=7 

Hz), 1 14 (3H, d, J=7 Hz), 132 (3H, s), 138-l 52 (2H, m), 149 (3H, s), 1 85-l 97 (2H, m), 2 24 (lH, qq, J=7,7 

Hz), 2 37 (lH, dqq, J=l 1,7,7 Hz), 2 94 (3H, s), 3 59 (3H, s), 4 02 (lH, d, J=ll Hz), 5 23 (lH, dd, J=ll, 1 Hz), 

5 39 (lH, dd, J=18,1 Hz), 6 18 (lH, dd, J=18,11 Hz), 6 56 (lH, dd, J=3,2 Hz), 658 (lH, s), 7 01 (lH, dd, J=3, 
3 Hz), 8 64 (lH, br s) 

Reactlon of 20a and 20b with Ethyl 1Bromo-2-hydroxyiminopropanoate - In the same manner as m 

the preceding paper,’ 20a (97 mg, 0 24 mmol) in CH,Cl, (6 ml) was stirred with ethyl 3-bromo-2- 

hydroxyunmopropanoate (50 mg, 0 24 mmol) and Na$O, (50 mg, 0 47 mmol) at 2O’C for 16 5 h to afford 32a 

(72 5 mg, 57%), 37a (28 mg, 22%). 38a (11 mg, 7%) and 39a (10 5 mg, 7%) Slmllarly 20b (103 mg, 0 25 

mmol) was converted into 32b (83 mg, 61%), 37b (22 mg, 160/o), 38b (8 mg, 5%) and 39b (8 mg, 5%) Ethyl CZ- 
(Hydroxyimino)-4-[[(S)-l-(methoxycarbonyl)-2-methylpropyl]methylamino]-7-[(R)-3,6,7-trimethyl-1,6- 
octadien-3-yllindole-3-propanoate (32a) Colorless syrup MS m/z 539 (M’) IR (CHCI,) cm l 1730 

‘H NMR (90 MHz) 6 0 93 (3H, d, J=7 Hz), 1 13 (3H, d, J=7 Hz), 121(3H, t, J=7 5 Hz), 1 36 (3H, s), 145 (3H, 

s), l 56 (6H, s), 2 92 (3H, s), 3 53 (3H, s), 3 66 (IH, d, J=9 Hz), 4 20 (2H, q, J=7 5 Hz), 4 35 (lH, d, J=15 Hz), 

4 57 (lH, d, J=15 Hz), 5 20 (lH, dd, J=lO 5,l Hz), 5 22 (lH, dd, J=18,1 Hz), 6 18 (lH, dd, J=18,10 5 Hz), 6 69 
(lH, d, J=3 Hz), 6 83 (lH, d, J=8 Hz), 6 97 (lH, d, J=8 Hz), 8 40 (lH, br s), 10 26 (lH, br s, OH) Ethyl a- 
(Hydroxyimino)-4-[~(S)-l-(methoxycarbonyl)-2-methylpropyl]methylam~no]-7-[(R)-3,6,7-trimethyl-1,6- 
octadien-3-yllmdoled-propanoate (37a) Colorless syrup MS m/z 539 (M+) IR (CHCl,) cm l 1730, 1725 

‘H NMR (90 MHz) 6 0 92 (3H, d, J=7 Hz), 120 (3H, t, J=7 5 Hz), 122 (3H, d, J=7 Hz), 130 (3H, s), 143 (3H, 
s), 154 (6H, s), 3 07 (3H, s), 3 20-3 61 (lH, m), 3 43 (3H, s), 4 15 (2H, q, J=7 5 Hz), 4 41 (lH, d, J=15 Hz), 5 20 
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(lH,dd,J=105,1.5Hz),5.21 (lH,dd,J=l8,15Hz),621 (1H,dd,J=18,105Hz),644(1H,dd,J=3,2Hz),680 
(lH, s), 6.96 (lH, dd. J=3,3 Hz), 8 47 (lH, br s), 9 75 (lH, br s, OH). Diethyl u, a’-Bis(hydroxyimino)-4-[[(S)- 
l-(methoxycarbonyl)-2-methylpropyl]methylamino]-7-[(R)-3,6,7-~methyl-1,6-octadien-3-yl]indole-3J- 
bispropanoate (38a) Colorless film MS m/z 668 (M+) IR (CHC~) cm-l 1725 IH NMR (90 MHz) 6.0 70 

(3H, d, J=7 Hz), 0 95 (3H, d, J=7 Hz), 1.25 (6H. t, J=7 5 Hz), 126 (6H, s), 1 38 (3H, s), 1 54 (3H, s), 2.97 (3H, 
s), 3 76 (3H, s), 4 11(2H, q, J=7 5 Hz), 4 12 (W, q, J=7 5 Hz), 4.45 (lH, d, J=15 Hz), 4 80 (lH, d, J=15 Hz), 5 17 

(1H,d,J=105Hz),520(1H,d,J=18Hz),617(1H,dd,J=18.10.5Hz),651-671 (lH,m),658(1H,s),826 
(lH, br s), 9 27 (2H, br s, OH) Ethyl 9,9a-Dihydro-3-(ethoxycarbonyl)-a-(hydroxyimino)d-[ [(S)-l- 
(methoxycarbonyl)-2-methylpropyl]methylamino]-7-[(R)-3,6,7-trimethyl-1,6-octadien-3-yl]-1,2- 
oxazino[6,5d]indole_4a(4H)-propanoate (39a). Colorless film MS m/z 668 (M+) IR (CHCl,) cm l 1730 

‘H NMR (90 MHz) 6 0.93 (3H, d, J=7 Hz), 2 69 and 2 82 (3H, s each), 3 53 (3H, s). 5 99 (lH, dd, J=18.10 5 
Hz), 6 51 and 6 53 (lH, d each, J=8 Hz), 6 95 (lH, d, J=8 Hz), 9 18 (lH, br s. OH). Ethyl a-(Hydroxyimino)- 
4-[[(S)-l-(methoxycarbonyl)3-methylpropyl]methylamino]-7-[(S)-3,6,7-trimethyl-1,6-octadien-3- 
yllindole-3-propanoate (32b) Colorless syrup MS m/z 539 (M+) IR (CHq) cm 1 1723 *H NMR (90 MHz) 

6 0 93 (3H. d, J=7 Hz), 109 (3H, d, J=7 Hz), 1 19 (3H, t, J=7 5 Hz), 137 (3H. s), 145 (3H, s), 155 @I, s), 2 89 
(3H, s), 3 58 (3H, s), 3 67 (lH, d, J=8 Hz), 4 21 (2H, q, J=7 Hz), 4 36 (lH, d, J=15 Hz), 4 54 (lH, d, J=15 Hz), 

5 21 (lH, d, J=lO 5 Hz), 5 22 (lH, d, J=17 5 Hz), 6 18 (lH, dd, J=17 5,10 5 Hz), 6 69 (lH, br d, J=l5 Hz), 6 85 

(lH, d, J=7 5 Hz), 6 98 (1H. d, J=7 5 Hz), 8 40 (1H. br s), 10 20 (lH, br s, OH) Ethyl a-(Hydroxyimino)-4- 
[[(S)-l-(methoxycarbonyl)-2-methylpropyl]methylamino]-7-[(S)-3,6,7-trimethyl-1,6-octadien-3- 
yllmdole-S-propanoate (37b) Colorless syrup MS m/z 539 (M+) IR (CHCQ cm ’ 1718 lH NMR (90 MHz) 
6 0 87 (3H, d, J=7 Hz), 1 20 (3H, d, J=7 Hz), 1 20 (3H, t, J=7 Hz), 1 28 (3H, s), 1 38 (3H, s), 1 44 (3H, s), 1 52 

(3H, s), 3 07 (3H, s), 3 23-3 50 (lH, m), 3 37 (3H, s), 4 10 (1H. d, J=15 Hz), 4 19 (2H, q, J=7 Hz), 4 44 (lH, d, 
J=15 Hz), 5 19 (lH, d, J=lO 5 Hz), 5 21 (lH, d, J=17 5 Hz), 6 19 (lH, dd, J=17 5,10 5 Hz), 6 44 (lH, dd, J=3,2 

Hz), 6 81 (lH, s), 6 98 (lH, dd, J=3, 3 Hz), 8 46 (lH, br s), 9 71 (lH, br s, OH) Diethyl a, a’- 
B~s(hydroxyimino)-4-[[(S)-l-(methoxycarbonyl)-2-methylpropyl]methylamino]-7-[(S)-3,6,7-trimethyl- 
1,6-octadien-3-yllindole-3,5bispropanoate (38b) Colorless film MS m/z 668 (M’) IR (CHCl$ cm” 1722 

‘H NMR (90 MHz) & 0 73 (3H, d, J=7 Hz), 0 97 (3H, d, J=7 Hz), 140 (3H, s), 152 (3H, s), 154 (3H. s), 2 94 and 
3 00 (3H, seach), 355 and3 76 (3H, seach),5 18 (lH,d, J=105Hz).5 20 (lH,d, J=18 Hz), 6 16(1H,dd, J=18, 
10 5 Hz), 6 57 and 6 70 (lH, s each), 6 62 (lH, d, J=3 Hz), 8 26 (lH, br s), 9 26 (2H, br s, OH) Ethyl 9,9a- 
Dihydro-3-(ethoxycarbonyl)-a-(hydroxy~mino)-5-[[(S)-l-(methoxycarbonyl)-2-methylpropyl]- 
methylamino]-7-[(S)-3,6,7-trimethyl-1,6-octadien-3-yl]-1,2-oxazino[6,5-b]indole-4a(4H)-propanoate 
(39b) Colorless film MS m/z 668 (M’) IR (CHCl,) cm ’ 1720 ‘H NMR (90 MHz) 6 0 94 and 0 96 (3H, d 

each, J=7 Hz), 2 68 and 2 76 (3H, s each), 3 59 and 3 64 (3H, s each), 5 91 and 5 95 (lH, dd each, J=18,10 5 Hz), 

6 48 and 6 52 (lH, d each, J=7 5 Hz), 6 96 (lH, d, J=7 5 Hz), 9 33 (lH, br s, OH) 

Reduction of 32a and 32b with AI-Hg - Accordmg to the procedure reported m the precedmg paper, 

the oxlme denvauve 32a (55 mg, 0 10 mmol) was reduced with Al-Hg [prepared from Al (83 mg, 3 07 mmol)] 
m THF-H,O (9 1) (6 ml) under Ar atmosphere at 40°C for 1 h to afford 33a (46 5 mg, 87%) A slmllar treatment 

of 32b (65 mg, 0 12 mmol) gave 33b (57 mg, 90%) Ethyl 4-[[(S)-1-(methoxycarbonyl)-2- 
methylpropyl]methylamino]-7-[(R)-3,6,7-trimethyl-l,6-octadien-3-yl]tryptophanate (33a) Colorless 

syrup MS m/z 525 (M+) IR (CHC4) cm ’ 1728 ‘H NMR (90 MHz) of two dlastereolsomers (cu 1 1) 6 0 94 
(3H, d, J=7 Hz), 1 14 (3H, t, J=7 5 Hz), 1 16 and 1 20 (3H, d each, J=7 Hz), 1 36 (3H, s), 147 (3H, s), 2 87 (3H, 
s), 2 98 (lH, dd, J=14,9 Hz), 3 43 (3H, s), 4 08 and 4 15 (2H, q each, J=7 5 Hz), 5 22 (lH, d, J=lO 5 Hz), 5 22 

(lH, d, J=18 Hz), 6 22 (lH, dd, J=18,10 5 Hz), 6 80 (lH, d, J=8 Hz), 695 (lH, d, J=8 Hz), 8 50 (lH, br s) Ethyl 
4-~~(S)-l-(methoxycarbonyl)-2-methylpropyl]methylamino]-7-[(S)-3,6,7-trimethyl-1,6-octadien-3- 
ylltryptophanate (33b) Colorless syrup MS m/z 525 (M+) IR @I-El,) cm 1 1725 ‘H NMR (90 MHz) of 

two dlastereolsomers (ca 1 1) 6 0 95 (3H, d, J=7 Hz), 108 and 1 10 (3H, d each, J=7 Hz), 1 15 and 1 17 (3H, t 
each, J=7 Hz), 1 31 (3H, s), 1 35 (3H, s), 144 (3H, s), 1 54 (3H, s), 170 (2H, s, Nq), 2 ll- 2 54 (lH, m), 2 83 

(3H. s), 2 97 (lH, dd, J=15,9 Hz), 3 45 (3H, s), 3 64 (lH, d, J=7 Hz), 4 09 and 4 15 (2H, q each, J=7 Hz), 5 22 
(lH, dd, J=10 5.15 Hz), 5 22 (lH, dd, J=18,15 Hz), 6 18 (lH, dd, J=18,10 5 Hz), 6 81 (lH, d, J=7 5 Hz), 6 90- 
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6 98 (lH, br s), 6 96 (1H. d, J=7 5 Hz), 8 50 (lH, br s) 

Methyl N-[3-(2-Amino-3-hydroxypropyl)-7-[(R)-3,6,7-trimethyl-1,6-octadien-3-yl]-4-indolyl]-N- 
methyl-L-valinate (34a) and Methyl N-[3-(2-Amino-3-hydroxypropyl)-7-[(S)-3,6,7-trimethyl-1,6- 
octadien-3-yll-4-indolyll-IV-methyl-L-valinate (34b) - In a sun&r manner as m the precedmg paper,’ 
reduction of 33a (46 mg, 0.088 mmol) with NaBH, (66 mg, 1.75 mmol) was camed out m the presence of LlCl 

(74 mg, 175 mmol) m EtOH-THF (4~3) (6.3 ml) under Ar atmosphere at 20°C for 12 h to gwe 34a (33 mg, 78%) 
Sumlarly 34b (27 mg, 84%) was prepared from 33b (35 mg, 0 067 mmol) 34a: Colorless syrup MS m/z 483 

(M’) IR (CHCQ cm-’ 1725 ‘H NMR (90 MHz) of two drastereoisomers (ca 1 1) 6 0 88 (3H, d, J=7 Hz), 1 10 

and 1 13 (39 d each, J=7 Hz), 132 (3H. s), 144 (3H, s), 2 71(3H, s, NH, and OH), 2 80 and 2 82 (3H, s each), 

3 39 and 3 43 (3H, s each), 5 23 (lH, d, J=lO 5 Hz), 5 24 (lH, d, J=18 Hz), 6 20 (lH, dd, J=18,10 5 Hz), 6 77 

(lH, d, J=8 Hz), 6 80-6 97 (lH, m), 6 95 (1H. d, J=8 Hz), 8 50 (lH, br s). 34b Colorless syrup MS m/z 483 

(M’) IR (U-Q) cm-’ 1727 ‘H NMR (90 MHz) of two &astenxusomers (cu 1 1) 6 0 93 (3H, d, J=7 Hz), 109 

and 1 12 (3H, d each, J=7 Hz), 126 (3H, s), 133 (3H, s), 146 (3H, s), 1 55 (3H. s), 2 36-2 59 (3H, m. Ny and 
OH), 2 81 and 2 83 (3H, s each), 3 44 and 3 46 (3H, s each), 3 68 (lH, d, J=7 Hz). 5 23 (lH, dd, J=18,15 Hz), 
5 24 (lH, dd, J=lO, 15 Hz), 6 19 (IH, dd, J=18,10 Hz), 6 78 (lH, d, J=8 Hz), 6 88-6 97 (lH, m), 6 95 (lH, d, J=8 

Hz), 8 50 (lH, br s) 
(R)-7-(3,6,7-Trimethyl-1,6-octadien-3-yl)-(-)-indolac~m V (ZS-Methylteleocidin A-l) (35a A) and 

(R)-7-(3,6,7-Trimethyl-1,6-octadien-3-yl)-9-epi-(-)-indolactam V (35a B) - The same procedure usmg 

DEPC (&ethylphosphoryl cyanide) as in the precedmg paper’ was apphed to the ammo-alcohol 34a (45 5 mg, 

0 094 mmol) to @ve 35a A contaming 36a A (35a A 36a A=cu 8 1) (14 mg, 33%) and 35a B contammg 36a 
B (10 5 mg, 28%) 35a A with a contaminant 36a A Colorless syrup MS m/z 451 (M’) IR (CHCV cm-’ 

1658 ‘H NMR (400 MHz, CDCJ-D,O) of 35a A 6 (maJor conformer) 0 65 (3H, d, J=7 Hz), 0 92 (3H, d, J=7 

Hz), 1 47 (3H, s), 148 (3H, s), 1 59 (3H, s), 1 60 (3H, s), 2 59 (IH, dqq, J=lO 5,7,7 Hz), 2 91 (3H, s), 3 02 (lH, 
dd, J=17 5,3 Hz), 3 15 (IH. d, J=17 5 Hz), 3 55 (lH, dd, J=ll, 8 Hz), 3 73 (lH, dd, J=ll, 3 Hz), 4 27-4 38 (lH, 
m),434(1H,d,J=105Hz),530(1H,d,J=llHz).531(1H,d,J=18Hz),617(1H,dd,J=18,11Hz),648(1H, 
d, J=8 Hz), 6 82 (lH, s), 7 00 (lH, d, J=8 Hz), 8 52 (lH, br s), (mmor conformer) 0 94 (3H, d, J=7 Hz), 125 (3H, 

d, J=7 Hz), 1 50 (3H, s), 1 58 (3H, s), 2 39 (lH, dqq, J=lO 5,7,7 Hz), 2 73 (3H, s), 2 81 (lH, dd, J=15, 1 Hz), 

307 (1H,dd,J=15,4Hz),339(1H,dd,J=ll,7Hz),346(1H,dd,J=11,7Hz),438-447(1H,m),5 34(1H,d, 

J=llHz),535(1H,d,J=18Hz),623(1H,dd,J=18,11Hz),695(1H,s),701(1H,d,J=8Hz),711(1H,d,J=8 
Hz), 8 76 (lH, br s) ‘H NMR (400 MHz, CDCl,-D,O) of 36a A 6 (maJor conformer) 0 58 (3H, d, J=7 Hz), 2 91 

(3H, s), 8 55 (lH, br s), (mmor conformer) 2 74 (3H, s) The rat10 between 35a A and 36a A was estimated from 

the integrated values of the signals at 0 65 (d) and 0 58 (d) of each maJor conformer 35a B with a contaminant 

36a B Colorless syrup MS m/z 451 (M’) IR (U-ICI,) cm-’ 1658 ‘H NMR (400 MHz, CDCh-D,O) of 35a B 
6 (maJor conformer) 0 71(3H, d, J=7 Hz), 0 75 (3H, d, J=7 Hz), 147 (3H, s), 148 (3H, s). 157 (3H, s), 160 (3H, 

s),261 (lH,dqq, J=105,7,7Hz),291 (lH,d, J=16Hz),309(3H,s),325 (lH,d, J=16Hz),391 (lH,d,J=105 

Hz),528(1H,d,J=105Hz),530(1H,d,J=18Hz),6 16(1H,dd,J=18,105Hz),673(1H,d,J=8Hz),681 (lH, 

s), 6 97 (lH, d, J=8 Hz), 8 44 (IH, br s), (mmor conformer) 0 65 (3H, d, J=7 Hz), 0 95 (3H, d, J=7 Hz), 2 37 (lH, 
dqq, J=lO 5,7,7 Hz), 2 71 (3H, s), 2 78 (IH, d, J=14 Hz), 6 22 (lH, dd, J=18,10 5 Hz), 7 00 (lH, s), 7 01 (lH, 

d, J=8 Hz), 7 12 (lH, d, J=8 Hz) ‘H NMR (400 MHz, CDCl,-D,O) of 36a B 6 (maJor conformer) 0 65 (3H, d, 

J=7 Hz), 6 96 (lH, d, J=8 Hz) 

(S)-7-(3,6,7-Trimethyl-1,6-octadien-3-yl)-(-)-ind~actam V (25-Methylteleocidin A-2) (35b A) and 
(S)-7-(3,6,7-Trimethyl-1,6-octadien-3-yl)-9-epi-(-)-~ndola~m V (35b B) - The same procedure usmg 

DEPC (dtethylphosphoryl cyanide) as in the precedmg paper’ was apphed to the ammo-alcohol 34b (46 5 mg, 

0 096 mmol) to give 35b A contmmng 36b A (35b A 36b A=cu 8 1) (14 mg, 32%) and 35b B contammg 36b 
B (12 mg, 28%) 35b A with a contammant 36b A Colorless syrup 

‘H NMR (400 MHz, CDCl,-D,O) of 35b A 6 
MS m/z 451 (M+) IR (CHC4) cm-’ 1657 

(maJor conformer) 0 58 (3H, d, J=7 Hz), 0 90 (3H, d, J=7 Hz), 132 

(3H, s), 1 45 (3H, s), 152 (3I-k s), 1 56 (3H, s), 2 56 (lH, dqq, J=lO 5.7.7 Hz), 2 89 (3H, s), 3 06 (lH, dd, J=15, 
3 Hz), 3 14 (1H. d, J=15 Hz), 3 57 (lH, dd, J=l 15.8 HZ), 3 72 (lH, dd, J=l 15,3 Hz), 4 28-4 40 (lH, m), 4 35 
(lH,d,J=105Hz),526(1H,d, J=ll Hz),5 30(1H,d, J=18Hz),622(1H,dd,J=18,11 Hz),647 (lH,d,J=8 
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Hz), 6 82 (lH, s), 6 97 (lH, d, J=8 Hz), 8 54 (lH, br s). (mmor conformer) 0.93 (3H. d, J=7 Hz), 125 (3H, d, J=7 
Hz). 2 37 (1H. dqq, J=lO.5,7,7 Hz), 2.74 (3H, s). 2 82 (lH, dd, J=15,1 Hz), 2 99 (lH, d, J=lO 5 Hz), 3.33 (1H. 
dd, J=ll, 7 5 Hz), 3 41 (lH, dd, J=ll, 7 Hz), 440-4.47 (lH, m), 5 32 (lH, d, J=ll Hz), 5 33 (lH, d, J=18 Hz), 
6 17 (lH,dd, J=18,11 Hz),701 (1H.d. J=8Hz),7 11 (lH,d, J=8Hz), 877 (lH, brs) 1HNMR(400MHz, 
CDC4-Dzo> of 36b A & (major conformer) 0.65 (3H, d, J=7 Hz), 2 91 (3H, s), 7 00 (lH, d, J=8 Hz), @nor 
conformer) 2.72 (3H, s) The ratlo between 35b A and 36b A was esnmated from the mtegrated values of the 
signals at 0 58 (d) and 0 65 (d) of each myor conformer 35b B wth a contammant 36b Be C&rless syrup MS 
m/z 451 (M+) IR (CHCl,) cm 1 1655 ‘H NMR (400 MHz, CDCi,-DZO) of 35b B 8 (maJor confanner) 0 66 
(3H, d, J=7 Hz), 0 73 (3H, d, J=7 Hz), 133 (3H, s), 1 44 (3H. s), 153 (3H. s). 1 57 (3H, s), 2.59 (lH, dqq, J=lO 5, 
7,7 Hz), 2 89 (H-I, dd, J=16,2 Hz), 3 09 (3H. s), 3 26 (H-I, dd, J=16,2 Hz), 3 91 (lH, d, J=10.5 Hz), 5 27 (lH, dd, 
J=ll, 1 Hz), 5.29 (lH, dd, J=18, 1 Hz), 6 23 (lH, dd, J=18, 11 Hz), 6.73 (lH, d, J=8 Hz), 6.81 (lH, d, J=2Hz), 
6 96 (lH, d, J=8 Hz), 8 45 (lH, br s), (mmor conformer) 0 95 (3H, d, J=7 Hz), 2.35 (lH, dqq, J=10.5,7,7 Hz), 
2 73 (3H, s), 2.78 (lH, d, J=14 Hz), 3 02 (lH, d. J=lO 5 Hz), 6 16 (lH, dd, J=18,11 Hz), 7.01 (lH, d, J=8 Hz), 
7 12 (lH, d, J=8 Hz), 8 72 (1H. br s) ‘H NMR (400 MHz, CDC$-DZO) of 36b B 6 (maJar conformer) 0 77 (3H, 
d, J=7 Hz), 6.73 (lH, d, J=8 Hz), 6 97 (lH, d, J=8 Hz), 8 44 (lH, br s) 

(R)-140-Acetyl-7-(3,6,7-trimethyl-1,6-~adien-3-yl)-(-)-indola~am V (40a) and (S)-140-Acetyl-7. 
(3,6,7-trimethyl-1,6-octadien-3-yl)-(-)-indolactam V (40b) - To a solunon of 35a A + 36a A (114 5 mg, 
0 254 mmol) m pyruime (15 ml) and CI-I$l, (1 ml) was added AcZO (0.75 ml, 7 96 mmol) at O“C, and the 
nuxture was stured at O’C for 1 h The solvent was evaporated. sat NaHCO,-I$0 was added and the whole was 
extracted ~th CH$l, Usual work-up and PTLC [hexane-EtOAc (2 l)] afforded 40a with a contarnmant 41a 
(125 mg, 100%) Smularly 35b A + 36b A (128 mg) gave 40b wth a contammant 41b (135 5 mg, 97%) 40a 
with 41a Colorless syrup MS m/z 493 (M+) IR (CHCl,) cm ’ 1740,1658 ‘H NMR (90 MHz) 6 0 94 (3H, d, 
J=7 Hz), 2 02 and 2 10 (3H, s each), 2 74 and 2 98 (3H, s each), 6 16 and 6 23 (lH, dd, J=18,10 5 Hz), 6 47 (lH, 
d, J=8 Hz), 6 80 and 6 87 (lH, d each. J=2 Hz), 8 51 and 8 72 (lH, br s each) 40b with 41b Colorless syrup 
MS m/z 493 (M+) IR (CHCQ cm 1 1737,1652 ‘H NMR (90 MHz) 6 0 92 and0 93 (3H, d each, J=7 Hz), 2 03 
and 2 09 (3H, s each), 2 74 and 2 92 (3H, s each), 6 22 (lH, dd, J=l8,10 5 Hz), 6 47 (lH, d, J=8 Hz), 8 53 and 
8 72 (lH, br s each). 

140-Acetylteleocidin B-4 (42a) and 140.Acetylteleocidm B-3 (42b) -To a soluhon of 40a + 41a (125 
mg, 0 254 mmol) m l,Z&chloroethane (37 5 ml) was added BF, OEt, (1 25 ml, 10 2 mmol) at 0°C and the 
mixture was s& at O°C for 1 h Sat NaHCOa-%O was added, the whole was extracted with CI$C& and 
worked up as usual PTLC! [hexane-CHC$+PrOH (86 10 4)] of the residue afforded the crude products (33 5 
mg), which was punfied by PTLC [hexane-EtOAc (2 l)] to @ve 42a contammg a contammant 43a (31 5 mg, 
25%) Sumlarly 42b with a contammant 43b (31 mg, 24%) was obtamed from 40b + 41b (130 mg) 42a wth 
43a Colorless syrup MS m/z 493 (IW) IR (CHCZ) cm-’ 1735,1653 ‘H NMR (90 MHz) (two conformers) 
6 0 55,O 62,0 70,O 94 and 101 (Me protons of the two I-Pr groups, d each, J=7 Hz), 1 35 (3H, s), 151 (3H, s), 
191 and 2 08 (3H, s each), 2 73 and 2 92 (3H, s each), 5 22 (lH, d, J=lO 5 Hz), 5 35 (lH, d, J=18 Hz), 6.14 and 
6 17 (lH, dd each, J=18,10 5 Hz), 6 50 and 6 99 (lH, s each), 6 74 and 6 79 (lH, d each, J=3 Hz), 8 68 and 8 73 
(lH, br s each) 42b with 43b Colorless syrup MS m/z 493 (M’) IR (CHC4) cm-’ 1740, 1655, 1652 
‘H NMR (90 MHz) (two conformers) 6 0 58,O 66,0 92 and 103 (Me protons of the two I-Pr groups, d each, 
J=7 Hz), 1 31 133 (3H, s each), 146 and 1 51 (3H, s each), 2 04 and 2 08 (3H, s each), 2 74 and 2 91 (3H, s 
each), 6 20 (lH, dd, J=18,10 5 Hz), 6 47 and 7 00 (lH, s each), 8 64 and 8 77 (lH, br s each) 

Tekocidin B-4 (4) - A solunon of 42a + 43a (34 mg, 0 069 mmol) m MeOH (5 ml) was stured with 
K2C03 (48 mg, 0 35 mmol) at O°C for 40 mm Sat NH,Cl-H,O was ad&d, the whole was extracted with 
CH$!l, and worked up as usual to grve a residue (36 5 mg), which was separated by HPLC [column YMC A- 
324, ODS, S-5,10 x 300 mm, mobile phase MeOH-IZO_CHCl, (78 20 2), flow rate 2 ml/mm] to afford 4 (25 5 
mg, retention nme 130 8 mm) and 44a (3 5 mg, retentton time 120 4 mm) The former compound was further 
punfied by PTLC [hexane-EtOAc (1 l)] and recrystalhzation from CH.$l,-GrZO to give teleocidin B-4 (4) 
(22 5 mg, 72%), colorless pnsms, mp 233-235’C (ht 3b mp 230-232 5’C) No depression of mp was observed on 
admixture with the authentic sample of 4 Sumlarly em-teleocldm B-3 (44a) (2 5 mg, 8%) was obtamed The 



Synthesis of tcleocuims A, B-III 8571 

synthetic 4 HRMS Cald for C$I,,N,O; 451.3198. Found. 451.3212. CD (c 2.26 x 10s, MeOH, 21°C): [O],, 
0. BI,,, +4000, [a, 0, [a, -mo, [ei,, -23300, [e],, -24000, pi, -23500, [e], -37000, [ei, -30500, 
tOI, -50500, [f&O. JR (KBr) cm-*: 1640. lH NMR (400 MHZ, q-D,o> 6: (major conformer) 0.53 (3H, d, 
J=7 Hz), 0 69 (3H, d, J=7 Hz), 0.91(3H, d, J=7 Hz), l.O1(3H, d, J=7 Hz), 1.35 (3H, s), 1.51 (3H, I), 2 25 (lH, qq, 
J=7,7 Hz), 2.61 (lH, dqq, J=lO.5,7,7 Hz), 2.91 (3H, s), 2.97 (lH, dd, J=17 5,4 Hz), 3.12 (H-I, a, J=l7 5 Hz), 
3 51(1H. dd, J=ll, 9 Hz), 3.71 (lH, dd, J=ll, 4 Ha), 4.27-4.36 (1H. m). 4 31 (H-I, d, E10.5 Hz), 5 25 (H-I, dd, 
J=10.5,1 Hz),5 41 (lH,dd, F18. lHz),6.16(1H,dd, J=18,10.5Hz),651 (lH,s).6.76-6.80(1H.m), 8.68 (lH, 
br s), (mmor conformer) 0.61(3H, d, J=7 Hz), 0.93 (3H, d, J=7 Hz), 1.03 (3H. d, J=7 Hz), 1.24 (39 d, J=7 Hz), 
1 50 (3H, s), 2 37 (lH, dqq. J=lO 5,7,7 Hz), 2 73 (3H, s), 2.74 (lH, dd, J=15. 1 Ha), 2 85 (H-I, d, tilO.5 Hz), 
3 03 (H-I, dd, J=15,5 Hz), 3.42 (lH, dd, J=ll, 7 Hz), 4.38-4.46 (lH, m), 5.28 (lH, d, J=10.5 Hz), 5.42 (lH, d, 
J=18 Hz), 6 21 (lH, dd, J=18, 10.5 Hz), 6.87 (lH, d, J=2 Hz), 7.02 (lH, s), 8.77 (lH, br s). Ent-t&cc&n B-3 
(44a). Colorless pnsms, mp 155-158’C (Cl$q-1-Pr,O). HRMS Calcd for C!,H,,N,O,: 4513198. Fotm& 
451 3192 CD (C 2 33 X 105. MeOH, 21°C) rel, 0, rei, -6500, [ei, 0, [e], +18000, [eil,, +16000, [e], 
+19500. [el, +17500, [e], +24000, @I,, +18000, @I, +27500, [fJl,,, 0 1H NMR spectrum (400 MHz) WBS 

1dentzal ~nth that of teleocldm B-3 (3) described below 
Teleocidin B-3 (3) - The same treatment as above yielded teleoculm B-3 (3) (20 mg, 70 5%) and ent- 

teleocuhn B-4 (44b) (2 5 mg, 9%) from 42b + 43b (31 mg) The synthetic 3 Colorless prisms, mp 155-158’C 
(CH$!4--I-Pr,O) (ht zb mp 16@162’C!) No depression of mp was observed on admlxtuxe with the authentic 

sample of 3. HRMS Calcd for C$I,,N,O; 451.3198 Found. 4513210. CD (c 2 26 x lt_V, MeOH, 21°C) [e],, 

0, [eil,, +750O,[e], 0. re],, -20000, [e], -l9000, re], -27000. IO],, -l9000. [e], -30000, [e],, 0. IR (KBr) 
cm-‘* 1638 ‘H NMR (400 MHz, CDC4-D,0) 6 (maJor conformer) 0.62 (3H, d, J=7 Hz), 0.64 (3H, d, J=7 Hz), 
0 91 (3H, d, J=7 Hz), 1.01 (3H, d, J=7 Hz), 1.30 (3H. s), 146 (3H. s). 2.27 (IH, qq, J=7,7 Hz), 2 60 (1H. dqq, 
J=10.5,7,7 Hz), 2 89 (3H. s), 2.93 (lH, dd, J=18.5,4Hz), 3 13 (lH, d, J=18 5 Hz), 3.51 (lH, dd, J=ll, 9 Hz), 
3 75 (lH, dd, J=ll, 4 Hz), 4.28 (IH, d, J=lO 5 Hz). 4 28-4 36 (1H. m), 5 24 (lH, dd, J=lO 5,l Hz), 5 37 (lH, dd, 
J=18, 1 Hz), 6 22 (H-I, dd, J=18, 10.5 Hz), 6.47 (H-I, s), 6 76 (lH, s), 8 46 (lH, br s); (mmor confoxmer) 0 58 (3H, 
d, J=7 Hz), 0 93 (3H. d. J=7 Hz), 1.02 (3H. d, J=7 Hz), 124 (3H, d, J=7 Hz), 133 (3H, s), 150 (3H, s), 2 24 (lH, 
qq, J=7,7 Hz), 2 38 (lH, dqq, J=ll5,7,7 Hz), 2 73 (3H, s), 2 78 (lH, dd, J=15,1 Hz), 2.91 (lH, d, J=11.5 Hz), 
305(1H,dd,J=15,5Hz),345 (lH,dd,J=ll5,75Hz),3.5O(lH,dd, J=11.5,6Hz),4.36-446(1H,m),530 
(1H. d, J=10.5 Hz), 5 44 (lH, d, J=18 Hz), 6.19 (1H. dd, J=18,10 5 Hz), 6 89 (lH, d, J=3 Hz). 7.03 (H-I, s), 8 79 
(lH, br s) Ent-teleocldm B-4 (44b): Colorless pnsms, mp 231-234’C (CH$lil-Pr*O) HRMS Calcd for 
C&,N,O, 451 3198 Found 451 3187 CD (c 2 00 x 10’, MeOH, 21°C) [t3],0, [e],,, -2500, [e], 0, [t3],, 
+19000. [ei, +17500, [ei, +28000, [ei,, +23000, [ei, +37000, rei,,, 0 ‘H NMR spectrum (400 MHz) was 
identical wth that of teleoc1dm B-4 (4) described above 
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