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Abstract 
The Edmsn degradation has been applied to actinobolin sulfate (2s) and the 

reeulting hydrochloride 3 vss converted into the csrbobenzyloxy derivstive 4. Treatment 
of the latter with s variety of reducing agents did not lead to any useful products; 
however, the corresponding N-acetyl derivative, 7, reacted with radium borohydride to 
give a mixture of the bemi-scetsl, 8, and the lactone 9. Although both of the lstter 
undervent acid-catalyzed dehydrations. it vss porrible to obtain a mixture of 
diaetereoaeric glycerides. 12. by treatment with nethsnolic hydrogen chloride. 
Hydrolysis of 12 with aqueous sulfuric acid, Swern oxidation, snd saponification then 
regenerated the actinobolin eyetem 5s. 

Actinobolin 1s vss isolated in 1959 from Strewwcer nrieseoviridier by Baskell 

and Bartr, 
1 

and initially the antibiotic attracted only minimal attention. liwever , 

interest has been reavakened became sctinobolin has been found to interact strongly vith 

human tooth ensrae1,2 which implies that it could be s cariortstic agent. Additional 

interest stems from the recent isolation of s structurally related substance bsctobolin. 

lb, vhich has been found to display improved antibiotic activity snd to be an anti-tumor 

agent. 
3 

Total syntheses of actinobolin 4.5 and its I-acetyl snslogue 6.7 hsve appeared 

recently, but to dste, no synthesis of bactobolin has been reported. 

The exhaustive studies by the groups of Esskell and Hunk made it clear that the 

actinobolin skeleton wss very labile towards s vide variety of reaction conditions. 
3b,8,9 

In order to prepare the ground for the fins1 rtager of our synthesis’ and to establish 

useful comparison points along the synthetic route , ve undertook some trsnsformstion 

studies on actinobolin, since the actinobolin derivatives vhich had been described a” did 

not promise to be suitable relay intermedistes. 

In order to lessen the complexity of the highly reactive functionslities of the 

molecule, the alanine moiety was removed by use of the Edema procedure. 10 
Thus, treatment 

of actinobolin sulfste. 28. vith phenylirothiocynnate in pyridine provided the thiourea 

derivative (2b) in 90% yield. Keaction of the latter vith anhydrous hydrogen chloride in 

nitromethsne then led to the crystalline hydrochloride, 3, irolsted after column 

chromatography in 90% yield. Thir compound could k stored without decomposition, And 

could be used not only for tbe substitution of new amino scidr, but also for tbe formation 

of s vide variety of cDodified derivstiver. 11 
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The carbobenzyloxy group vaa coneidered an appropriate choice for #-protection 

rince it had been shown that it could be removed easily without destruction of the 

actinobolin akeleton. 
12 

Accordingly, the hydrochloride 3 was converted into the free 

bane ia* by treatment with excess triethylaG.ne in ethyl acetate (conditions vhich 

were found to suppreer Q-acetylation) , and then with benzylchloroformate to afford 

compound 4 in 80% yield. The w-diequatorial hydroxyl group8 were then ketalired to 

give 5 in excellent yield by uee of acetone, dimethoxypropane and a catalytic uaount of 

pyridinium-p-toluenerulfonate 
13 

at room temperature. It may be noted that Munk and 

co-workers prepared the acetonide of Eacetyl actinobolin (13) by ure of acetone and 

p-tolueneaulfonic acid at reflux. 
3b 

The enol 5a vaa methylated with diazometbane wing methanol ar a solvent to 

afford the fully protected intermediate 5b. The laat reaction showed a strange solvent 

dependency, in that vith ethanol, the reaction took three daya for completion and gave 

less than 50% yield. 

There are literature precedents 
14 which show that compounda ruch aa 5b afford a, 

B-unsaturated lactones, for exmple 6, upon reduction with diirobutyl aluminum hydride. 

However. vhen compound 5b vae rubjected to comparable reaction conditions, there were no 

iaolable productr. 

In view of there failures vitb compound Sb, ve vished to see whether other 

protecting groups would cause a difference in the outcome of the reaction. Accordingly, 

the hydrochloride 3 war treated with acetic anhydride in pyridine, and the triacetyl 

derivative, 7, vae irolated in 80% yield. Reduction with sodim borobydride in 

iropropanol now gave a mixture of compounds 8 and 9 in good yield, the structures of 

which were confirmed by dehydration. Tbue, treatment of lactol 8 with p-tolueneaulfonic 

acid in benzene at room temperature provided diene 10. vhore high resolution maer 

spectrum and ‘II m data were in agreement vith the presence of a conjugated diene. 

Similarly, dehydration of 9 with p-toluenesulfonic acid in benzene led to the 

o, -saturated lactone 11. 
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All attempts to oxidize 9 led to the elimination product 11. &ever, in spite 

of the ready acid catalyzed dehydration of 8. it vaa found that upoa treatment of the 

compound with ncthawlic hydrogen chloride for 12 hours. the methyl glycorida 12 could be 

formed, albeit in only 36% yield. 

Although compounds 8 and 12 appeared a8 single rubatancer on thin layer 

chromatogrmr , they were undoubtedly mixturer. Thus, in the care of 12, high preraure 

liquid chromatography revealed the preeence of three components, and the most abundant 

(‘60x1 vae shown to be the la, 713 diastereomer, vhich hae been prepared by eynthesie’. 

The glycosidic mixture 12 wae hydrolyzed to the lactol 8 by use of aqueour 

sulfuric acid (22) in dioune-water (4:l) at 50°C. Attempts to oxidize the lactol 8 with 

pyridiaium chlorochrcmate, 
15 pyridinium dichromate, 16 or silver carbonate/Celite. l7 failed 

to regenerate the actiaobolin rkeletoo. Bouwer, the Svern oxidation medium containing 

trifluoracetic anhydride, dimethyl rulfoxide and triethylamine 18 proved suitable, 

affording 7 in 70% yield. It ir noteworthy that under the rame conditions, but using 

oxalyl chloride instead of trifluoroacetic anhydride, a dehydration product was obtained. 

Eydrolyrirr of the a-acetyl groupe of 7 was achieved using rodium methoxide in 

methanol for 15 rinuter, vhich afforded Kacetyl deralanylactinobolin 13 in 80% yield. 

It was therefore, ahwn coufidently that the glycoaidic mixture 12 could be 

converted into E-acetyl deulanylactinobolin 13 in three rteps and vae therefore a 

logical relay target for our rynthetic plan. 
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Bxpcrimental 

GaPeral Elemental annlyres mere performed either by Dr. P. Kasler (Department of 

Chemirtry, Univerrity of Maryland. College Park, Maryland) or by M-H-W Lnboratoriea, 

Phoenix, Arizona. LB spectra were recorded using chloroform as solvent, or eodium 

chloride plates for thin films. Optical rotations were determined at the rodium D line. 

‘ll NHll rpectra were determined on A Brucker 250 l4Bz apectrmeter using CDC12 (Ile4Si). The 

coupling conatantr were verified by hcmonuclear decoupling erperiments. Por the purpore 

of 1E NllB interpretation , compound cltructurea have been numbered in the Schemes. Eigh 

resolution masr spectra (KPHS) vere performed st the Rerearch Triangle Park, North 

Carolinn. with 8 VC707OF inetrument. The progresr of all reactions VAB monitored by 

thin-layer chromatography (TLC) which WA(I performed on aluminlm! platen precoated with 

silica gel HP-254 (0.2 m layers) containing A fluorescent indicator (Merck, 5539). with 

detection by W (254 am), charring vith sulfuric acid apray, or with a rolution of 

ammonium molybdate <VI) tetrahydrate (12.5 g) and cerium (IV) sulfate tetrahydrate (5.0 g) 

in 10% aqueous rulfuric acid (500 mL). Plarh chromatography wae performed using 

Kiearelgel 60 (230-400 mesh, B. Merck). Bigh preerure liquid chromatography ~88 performed 

on a Varian model 5000 (IIPLC) with Micro Pak CN-5, 15 cm x 4 = Column. 

ive of actdlin (2b) . Actinobolin sulfate (2a; 367 mg, 1 moo11 WAO 

diraolved in dry pyridine (4 mL) and stirred at room temperature for 10 min. Ercerr 

phenylirothiocyanate (0.35 ml, 2.9 mm011 war then added, and after further stirring for 

3h. the reaction mixture WIB extracted (CS2C12, 3 x 20 mLL), and the combined extracts 

va6hed vith water and dried (Na2S04). The solvent YAB evaporated, and the crude product 

was chromatographed on a silica gel column, using EtOAc:We2C0 (4:l) as eluent. 

Evaporation gave crystalline 2b, (391.5 sg, 90% yield): m.p. 148 - 150’. gf0.40 (EtOAc: 

Ue2C0. 4:l).v_ CDc1 3500. 3300 (OE,KE), 1720 (en01 lactone X-0). 1650 (amide X-0). 1600 

(en01 C-C), 1500 cm-l (amide II). ‘li NnB, 6 1.40 (d, .I5 6 - 6.50 Hz. J12,13 - 6.50 Ht, 

6CS3, 13Ca,). 2.40 (m, 1, LI-gsx), 2.60 (II, 1. E-31, 2.9O’(dd, 1, J8m_8eq - 18.0 Ile. 

K-Seq), 3.10 (m, 2, E-10, OS), 3.85 (q, 1, E-91, 4.30 (m, 1, K-4) 4.50 (br, 1, OS), 4.60 

(q, 1. H-5). 5.10 (m, 1, K-12), 6.40 (d, 1, NS), 7.30 (m, 5, C6H5), 8.0 (hr. 1. enolic 

OE), AH_ and OH exchanged vith D20. 

Anal. Calcd. for C20D2506N3S; C, 55.17, 8, 5.75, 8, 9.65. S, 7.35: Found: C, 

54.58, B, 6.03, N, 9.28, S, 6.79. 

Deralanvlactinobolin hvdrocbloride (3). To A solution of the thiourea derivative 2b (500 

rsg,,1.149 -1) in dry CD3N02 (10 mL) vaa added a saturated aolutioo of anhydrous hydrogen 

chloride in dry CE3N02 (20 mL) under argon. A solid precipitated after 5 min., and the 

reaction mixture vas stirred for another 0.5 h at room temperature after which the solveot 

wae removed on A rotary evaporator. The reoidue YAP then chromatographed on silica gel, 

elutiog firet with EtOAc: petroleum ether (3:7) to remove the lero polar impurities, and 

then vith BtOAc:EtOE (3: 2). Evaporation of the latter solvent mirture gave 3 AI A solid 

material (274:5 ~sg, 90% yield). m.p. 174-171’ (decomp.). bli3 + 38.7’. (c, 1.0, EtOE) 

‘!I NHR (D20). 6 1.35 (d, 3. J5 6 - 6.50 Et, 6CE3), 2.40 (d of q, 1, D-Sax), 2.70 (m. 1. 

E-3). 2.80 (m. 1, E-Seq), 3.35:3.40 (m, 2. D-9, K-10). 3.65 (m. 1, E-41, 3.80 (q, 1, S-5). 

N-Carbobe~vloxvdesalaovlactinobolin (4). To A rolutioo of 3 (118 mg, 0.466 _l) in 

EtOAc (5 mL) vaa added Et3N (0.193 mL, 1.39 _l) and henry1 chloroformate (0.513 mL. 

0.278 mm011 at 0’. The reaction mixture was stirred overnight at room temperature after 

vhich the clolveots vere evaporated. The residue MI) chromatographed on rilica gel elutiog 

first with EtOAc: petroleum ether (3:7) to remove the leas polar impurities, and then 

with EtOAc. Evaporation of the latter solvent gave 4 as A solid compound (134.4 rg, 80% 

yield): m.p. 86’. + 10.26’ (c, 0.1. CDCl,), Rf 0.40 (EtOAc). v mar CScl 3600, 3400 
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(OE, NR), 1720 (lnccone X-0). 1650 (amideX=O), 1600 (enolic C-C), 1520 cm-’ (amide II). 

‘E NHR, 6 1.40 (d, 3, J5 6 - 6.50 Hz. CE3 ), 2.40 (dddd, 1, E-8ax). 2.60 (m, 1. E-31, 2.90 

(dd, 1. JBax_8eq - 18.0 &, E-8eq). 3.0 (br. 1. OE), 3.20 (t, 1, E-10) 3.90 (q, 1, E-9), 

4.10 (m, 1, E-b), 4.50 (br. 1. Oa), 4.60 (q, 1, E-S), 5.0 (d, 1, NE), 5.15 (c, 2. E-12). 

7 .bO (m, II, C6E5-1, 10.0 (br, 1, enolic Oil). 

EMS Calcd. for C18E2,07N; 363.1317. Found: 363.1317. 

Isoorowlidene derivative of N-Cerbobenrvloxvdesalan~ . Compound 4 (100 

mg, 0.275 -1) was dirrolved in dry He2C0 (5 mL) and excess of 2,2-dimethoxypropane (15 

mL) van added to the solution. A catalytic amount of pyridiniumrp-tolueneaulfonate l3 (10 

mg) wae added, and after 18h at room temperature, the solvente were evaporated, and the 

residue vaa chromatographed on silica gel eluting with EtOAc. The product va8 a syrup 

(99.74 mg, 90% yield): Ial;O + 41.66’ [c. 0.1, CEC131. Uf 0.82 (EtOAc: petroleum ether, 

3:7). v CEc1 3500 (NE, Oa), 1720 (lactone X-0). 1650 (amide X=0), 1500 cm-’ (amide II). 

‘Ii NMR, y.35 (d, 3, J 5 6 = 6.50 Er, 6(X3), 1.40 (8. 6, C(CE3)2), 2.60 (m. 1, E-8ax). 

2.85 (m, 1, E-3), 2.90 (:. 1, E-8eq), 3.30 (t. 3, E-lo), 3.70 (m, 1, E-9). 4.30 (m, 1, 

E-4). 4.55 (q, 1, E-51, 4.70 td, 1, NE), 5.10 (I, 1, E-12). 5.15 (8, 1. E-12’), 7.30 (s, 

5, C6E5), 9.65 (br. 1, enolic OH). 

Nethvl enol etber derivative (5b) of comoound (5a). To a stirred solution of compound 5a 

(100 w, 0.248 mmol) in &OH (10 mL) van added exceea of diazomethane solution (5 mL) at 

0’ and after 3 h, the excess diazomethane was destroyed by the dropwise addition of acetic 

acid. The solvents were evaporated and the residue was chromatographed on silica gel 

wing EtOAc as eluent. Removal of the solvent gave 5b a8 a syrupy liquid (82.5 mg, 80% 

yield) : [af + 38.63’. Rf 0.54 (EcOAc: petroleum ether: EtOE 5: 5: 1). v lleac 3300 

(NH), 1710 (lactone X=0), 1650 (amide X-0). 1530 cm-’ (amide II). ‘A m FT.30 (d. 3, 

J5 6 = 6.0 Hz. 6CE3), 1.40 (20. 6, C(CE3)2), 2.50 (m. 1, N-Bad 2.90 (m. 1, 8-3). 3.0 (dd. 

l.‘J 
8ax-8eq 

- 18.0 BE, E-8eq), 3.30 (t, 1. E-10). 3.65 (m. 1. a-9). 3.85 (8. 3, 0CE3), 

4.25 (a, 1, N-b), 4.50 (q, 1, H-5). 4.78 (d, 1, NE), 5.10 (6. 1. E-121, 5.15 (a, 1. 

H-12’). 7.35 (m, ‘5. C6E5). 

HIu18 Calcd. for C22E2707N, 417.1788. Pound: 417.1787. 

N-acetvl-9.1O-di-0-acc~tiooholrn (11 . Deralanylaetinoholin hydrochloride 

(3; 50 mg, 0.188 -1) vao dissolved in dry pyridine (2 mL), and excess acetic anhydride 

(0.2 mL) was added co the rolution at 0’. After beiug stirred at room temperature 

overnight, the mixture woe extracted (CE,Cl,, 3 x 10 mL). and the extract vas unshed with 

dilute EC1 and saturated NaHC03 solutions, and water. The residue obtained from the 

extract wan purified by column chromatography on silica gel wing first gtOAc: petroleum 

ether (3:7) co remove the leas polar uv active impuritiee, and then with EtOAc. Removal 

of tbe latter solvent gave 7 as a semi-rolid material (55 mg, 82% yield): [al; + 53.09O 

[c, 0.55, CEC131. Xf 0.37 (EtOAc)v;~’ 3, 3650, 3500. 3300 (OE, NE), 1740 (enter X-01, 

1710 (lactooe X-0). 1650 (amide X-O), 1600 (enolic C=C), 1510 cm-’ (amide II). ‘E RMR, 

61.25 (d, 3, J5 6 - 6.5 Hz, 6CE,), 1.93 (I). 3, NECOCE3), 1.98 (I, 3. 0’X2i3). 2.0 (8, 3, 

OCOCa,), 2.50 (didd, 1, k8ax), 2.95 cd!. 1. E-3). 3.0 (dd, 1, J 
8ax-8eq - 18.0 Ez, E-8eq). 

4.50 (m, 2, H-4. E-5). 4.90-5.10 (m, 2, E-9. E-10). 5.80 (d, Jb 11 - 10.0 Hz, NE). 

Anal. Calcd. for C16E2108N; C, 54.08. E. 5.91, N. 3.94. Fkmd: C, 53.92, H, 6.17, 

I, 3.79. 

sodium horohvdride reduction of 7. To a stirred rolution of compound 7 (50 sg, 0.14 

mol) in iropropanol (5 mL), was added excenr of sodium borohydride (30 ng. 0.81 -1) at 

00 . The reaction mixture was stirred at room temperature for 24 b after vhich the aodium 

horohydride vaa destroyed by dropvire addition of acetic acid until the solution vas 

neutral. The oolvent was evaporated and tbe residue vao dissolved in a small volume of 

water (1 mL) and then extracted with CE2C12 (3 x 10 mu). The combined organic extracts 
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were washed vith saturated NaECO3 rolutioa (2 x 5 mL), dried (Na2S04) end evaporated. The 

crude product vao column cbrometographed on cilica gel using gtOAc as clucat. The mejor 

components verc g (16.1 qg, 32X yield) and 9 (10 lag, 20x yield). For 8: Ia1,2O + 32.70’ 

rc, 0.085. CECI 1. 
-9 

Bf 0.33 (EtOAc). 3zEl 3 3400 (OE, NE), 1740 (ester X-0). 1660 (nmide 

X=0), 1500 cm (amide II). ‘II NMR, 6 1.20 (d, 3, J5 6 - 6.0 Hz 6 CI+ 1.65 (m, 1, 

E-8ex). 1.90 (8, 3, NECOa+), 2.0 (29, 6. 0CCCE3), 2.36 (a, 1, E-Oeq), 2.65 (m, 1, E-2)) 

3.0 (m, 1. E-31, 3.90 (q, 1, E-51, 4.30 (m. 1. B-7). 4.45 (dd, J4 5 - 5.0 llz, J3 4 - 5.0 

AZ, E-4) 4.80-5.0 (m, 2, E-9, E-lo), 5.35 (d, 1, NE), 6.60 (E, l,‘H-11, 10.0 (br: 1, OE). 

For 9: I$0 + 44.50 [c, 0.4, CEC131. Ef 0.36 (EtOAc). v CEc13 3300 tOE, NE), 1750 

(ester X-0, lactoaeX=0). 1660 (amide X-0). 1515 cm-’ (emide Iy ‘E NMt (CDC13, 250 

nar), 6 1.30 td, 3. J5,6 - 6.0 Ez, 6CE3), 2.0 (a, 3, NECOC&,), 2.01 (29. 6, OCoca,). 2.55 

(la. 1, E-8ex). 3.0 (m. 2, E-2, R-31, 3.01 (dd, 1, J8ax_8eq - 18.0 Ez. B-Beq), 4.10 (q, 1, 

E-71, 4.50 (m. 2, E-4, H-51, 5.0 (m, 2, E-9, E-10). 5.50 cd, 1, NE) (br, 1, OH). 

HRns Celcd. for C16&L308N; 357.1418. Pound: 357.1418. 

Debvdratioa of 9 to the a.&unsstura&d lsctone Xl. To e stirred rolution of compound 9 

(10 me, 0.028 -1) ia dry beazene (2 mL) vaa added (1 catalytic amount of p-tolueae 

eulfoaic acid. After standing at room temperature for 3 h, the solvent vee evaporatored 

and the residue van chrometogrephed on silica gel uring gtOAc ee elueat. Compound 11 wea 

recovered ee. a syrup (7 q, 74X yield). [al,20 + 44.66’ [c, 0.15, CEC131. Bf 0.56 

(EtOAc). v CEc13 3500 (RH), 1750 (ester X-0). 1710 (a,&unsaturated Iactone), 1600 (amide 

x-01, 1530 cm --1 (amide II). +I AnB, 6 1.30 (d, 3. J5 6 - 6.50 & 6CE3), 2.0 (6, 3. 

NEcOC$), 2.01 (2s. 6, OCOca,,, 2.55 (dddd, 1, LI-8e=),‘3.0 (0. 1, 8-3). 3.10 (dd, 1, 

J8ex-8eq 
- 18.0 Ez, E-8eq), 4.10 (t, 1, E-71, 4.55 (m. 2. R-4, E-51, 4.98-5.15 (m, 2, g-9, 

E-lo), 5.80 (d, 1, NE). m/e 340 (M + 1). 295 CM* - COCE3). 

Dehvdration of 8 to the diene 10. To e rtirred rolutioa of compound 8 (10 pg. 0.278 

-1) j.a dry benzene (2 mL) vee edded a catalytic amount of p-tolueae eulfoaic acid. 

After 3 h at room temperature, the solvent vae removed and tbe reridue var chrometographed 

oa silica gel wing EtOAc ar eluent to afford compound 10 (8.08 mg, 90% yield) 8.I) en oil: 

Rf 0.40 (EtOAc). V _ 
CECl 3 3400 (NE), 1740 (ester X-O), 1650 (emide X-0). 1600 (coajagated 

C-C) 1500 cm -1 (amide II). v 
Y 

247 nm (E mex 1.52 x 104). +I NW., 6 1.20 (d, 3. J5 6 

- 6.0 Ez, 6CIi,,, 2.0 (6, 3, NEcOC&$, 2.01 (26, 6, OCOCE,,, 2.90 (m. 1, E-31, 4.01 (q, i, 

E-5), 4.50 (dd, 1. E-41, 5.0 (dd, 1, J3 lo - 8.0 Er. J9 lo - 8.0 Ez. E-lo), 5.30 (dd, 2, 

E-8, E-91, 5.60 (d, 1. NE). 6.08 (dd, 1: J7 8 - 6.50 Er: E-7). 6.55 (I, 1. E-1). 

ElW Celcd. for C16E2106N; 323.1361. iouad: 323.1361. 

tloa of the wlr. TO a rolutioa of compound 8 (20 e. 0.0577 -1) in dry 

I+08 (2 mL) VU added aahydrouo methenolic hydrogen chloride (0.25 mL, 1% eolution), end 

the reaction mixture vae stirred et room temperature for 12 h under argoa. Tbe rolut ion 

var neutralized by addition of gt3N et 0’. the rrolveatr were removed, end the residue van 

chromntographed oa a silica gel colvma ueiag gtOk: petroleum ether: HtOE (5:5:1) ea 

eluent. &move1 of the rolveat geve 12 (7.2 a, 36% yield), es l a oil: gf 0.33 (EtOAc). 

vn@Et 3400 (OE, NH), 1730 (ester X-O), 1650 (amide X-O), 1510 cm-’ (emide IL). +I NMR, 

6 1.10 (d, 3, J5,6 = 6.50 Ez. 6Cg3), 1.90 (m. 1. E-8.~~1, 2.0 (a, 3, NECOC&3). 2.01 (20. 

OCOCa,), 2.10 Cm. 1, 8_8eq), 2.65 (la. 1, E-2). 3.10 (q, 1. E-3), 3.30 (s, 3, OQi,), 3.90 

(m, 1, g-5), 4.0 Cm, 1, E-41, 4.50 (0. 1. E-71, 4.80 (0, 1, g-11, 5.0 (m. 1. g-9). 5.45 

(a, 1, E-10). HpLC eboved that the major component bed e retention time of 10.81 minutee 

in 2X iropropenol in heune. The eyathetic la, 76 iromer6 had e retention time of IO.83 

minutes in the reme eolvent eyatem. 
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THIS Calcd. for Cl,E2,08N: 373.1733. Found: 373.1733. 

cm Evdrolyir of the nlvcoride 12 to nive . To a solution of compound 12 (10 nrg, 

0.0268 -1) in a 4:1 mixture of dioxane and vater (2 EL), wan added aqueous sulfuric acid 

(25 uL, 2X rolution), and the reaction mixture VU heated in an oil bath at SO0 for 3 h. 

The reaction mixture was then extracted vith Bt20 (3 x 10 mLL), and the combined extracts 

were washed with brine (2 x 5 rG), and dried over (Na2S04). The recovered product van 

chromatographed on silica gel uring EtOAc aB eluent. Removal of the solvent gave a 

compound (4 mg, 42% yield) which wae identical to that obtained frola sodium borohydride 

reduction of 7. 

Oxidation of compound g to 7. A complex of dimethyl rulfoxide (10 uL, 0.0141 -1) and 

trifluoroacetic anhydride (10.92 uL, 0.028 -1) van prepared at -78’. and compound 8 (10 

mg. 0.0282 umol) in dry CE2C12 (2 mL), wao added. The reaction mixture wae rtirred at 

-78’ for 1 h, and then Et3N (10.66 uL. 0.028 -1) was added. After 15 min, the cooling 

bath van removed and the reaction mixture vae allowed to varm up at room temperature. The 

mixture van extracted with CE2C12 (3 x 10 mL), washed with NaEC03 rolution and dried 

(ga2804). Filtration and evaporation of the rolvent gave a syrupy product which wa6 

purified by calm chromatography on silica gel using EtOAc ar eluent. The recovered 

material 7, (7 mg, 70% yield) which “a@ identical to that obtained by direct acetylation 

of deralanylactionobolin hydrochloride 3. 

Svntbesir of N-acetvldeealanv~obolin (13). To a solution of compound 7 (10 mg. 

0.0281 mmol) in MeOIl van added sodium methoxide (3 q, 0.055 amol), and the reaction 

mixture was stirred at room temperature for 15 min. The solvent wan evaporated and the 

residue was chromatographed on silica gel uring EtOAc: petroleum ether: BtOH (5:5:1) 81) 

eluent, to give 13 ae a waxy material for (7 w, 80% yield): bl,’ + 15.02 (c. 0.1; 

CEC13). Rf 0.28 (EtOAc). w pB1( neat 3400 (OR, NE), 1730 (lactone 3 X-0). 1650 (amide X-0). 

1510 cm-’ (amide II). +I AnB, 6 1.35 (d, 3. J5 6 - 6.50 Ex, 6-CE3), 2.10 (0, 3, RECOCl13), 

2.40 (m, 1, E-8ax), 2.60 (m, 1, E-3). 2.90 (dd,‘l, J8ax_8eq = 18.0 Ex, E-8eq), 3.10 (t, 1. 

E-10). 3.90 (m, 1, E-9), 4.30 (m, 1, E-41, 4.60 (q, 1, E-5). 4.80 (br. 1, OE), 5.8 (d. 1. 

NE), 10.0 (br, 1, enolic OE). 

ElM8 Calcd. for C12E1706N; 271.1043. Found: 271.1043. 
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