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Abstract: A method for C-4 alkylation of the 1-alkyl-3-(hydrarono)-2-pipetidone 
'-(a-ketoaiide hydrarone) is described. Attempts to apply it to an intra- 
molecular slkylation for the creation of a condylocarpine alkaloid intermediate 
failed. 

INfROOUCTlOH 

The aim of the rork wbs to develop an intramolecular alkylation method applicable to in general 

synthesis of condylocdrpine type indole alkaloids keeping the stereoselectivity in mind; SSpidO- 

spermatidine 1 was chosen ?JS the final target molecule a?d Ender's Chirdl hydrazone method' for 

introduction of the desired stereoselectivity. 

A retrosynthetic analysis' (Scheme 1) of 1, by oxidation and disconnection of the CZ-C2, bold 

gives the iminium compound 2. This might be generated from the amide 3 in analogy to the - 

synthesis described by Harley-Mason. 
3 

The ethylidene fragment might be added by Yittig reaction, 

which usually tdkeS place at a keto csrbonyl group in preference to an amide carbonyl group 

(compound 4). _- The E olefin is more stable than the Z-isomer and should be the major product. 

Uskokovic Q.4 have shown that iminium compounds like 2 are in the E-configuration. The 

indole nitrogen in compound 4 should be protected. Disconnection of the C,S-C,6 bond gives the 

ketoamide 2 with a leaving group X at C-16. 
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Rctro,synthesls of rspldospermatldinc 1. 
FGI = Functional Group Interconversion. 

1501 

c15-c1b 

> 

2 



Is02 M. LouNAsuM rnd p. SoMeRmm 

RESULTS AND DISCUSSION 

The synthetic strategy adopted required, ds first step, creation of the C,5-C,6 bond by intrd- 

molecular dlkyldtion using d Suitable 1-indolylethyl-%(hydrdrono)-2-piperidone, and then if 

this proved successful, to procede further according to the lines depicted in the retrosynthetic 

analysis. 

Ye decided first to test the feasibility of our synthetic strategy by applying it to an inter- 

molecular dlkyldtion using d simple l-dlkyl-3-(hydrdzono)-2-piperidone. For that purpose d new 

route to 1-dlkyl-2.3-piperidinediones wds developed. 

The bromester 5 WdS prepared in four steps frm rbutyrO1dCtOne. 5.6 n-8utylmine7 wds treated 

with bromoester 5 in bdSiC conditions to give the ketdl 1. Oeprotection of this afforded the 

desired I-butyl-2.3-piperidinedione 8. 

Condensation of 5 with l,l-dimethylhydrdrine yielded the corresponding I-butyl-3-(dimethyl- 

hydrdzono)-2-piperidone g.8 Lithidtion of this (cf. ref. 9). followed by dlkyldtion with ethyl 

btanide afforded l-butyl-3-(dirnethylhydrdzono)-4-ethyl-2-piperidone E in good yield" (Scheme2). 

d 

s 
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Scheme 2. thesis of l-butyl-3-(dimethylhydrdzono)-4-ethyl-2-piperidone 
b) TsOH, AcMe, c) NH2NHe2, d) 1. LOA. 2. Et8r. 

2. 
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Fig. 1. 13C m data of compounds 6-10. All the spectra were recorded in CK13 -- 

Yith an effective dlkylation method using an intermediate of desired type in hand. we turned Our 

efforts to the dpplicdtion of the method to the lntrdmoleculdr dlkyldtion of d suitable 

l-indolylethyl-3-(hydrdzono)-2-pip$ridDne. Scheme 3 depicts the experiments made. 
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Scheme 3. flaboratlon of indollc carpounds and at-cd cycllrations. 
a) 6, NsHC03, KI, b) PhCOf.1, Pyr, c) Ml. I-Pr2EtN. d) 1. LDA. 2. PhS02Cl, 
e) nfpC1, l-Pr2EtN. 1) TsOH, A&e, g) Tso)(. ClcoH, h) NH2W2. .I) HrCl, 2.6-di& Pyt, 
j) LOA 
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Fig. 2. "C W data of coqxxmds 11-23. The spectrrn 

All the other spectra uere?e?%ded in CDCl3. 

of conpmnd 11 was recorded In MNJ-b6. - 



Synthuis of indok ahlods of comlybarpinc type 

Reaction between 3-(2-minoethyl)-2-hydroxymethylindole Jl_ (prepared according 

Uittig") and braAwster 5 gave the lactaa 2. which was benzoylated to yield 

keto function could not be successfully unveiled (compound fi was too acid 

forced to modify our strategy. 

1x6 

to Brieskorn and 

ester 3. As the 

labile), we were 

The hydroxyl group in the lactun 12 was methoxjmWhylated to yield conpound 14, and the indole - 

nitrogen wds protected with bcnzenesulfonyl chloride 
12 

to afford the amide 15. Uhen the phdse 

transfer procedure of Illi13 

- 

was used, the reaction gave besides the desired amide 15 d - 

considerable amount of starting material (-2/S). Since the methox-thy1 group could not be 

successfully removed, we again had to rrodify our synthetic strategy. 

Tetrdhydropyrdn protection of the hydroxyl group in the ldctam 12 led to compound 2, and - 

protection of the indole nitrogen with benzenesulfonyl chloride yielded corrpound 2. Stepwise 

deprotection of cqound 17 (17,19+20) turned out to be more economics1 than its direct - --- 

deprotection to 20 (or via 18). Condensation of compound 20 with l,l-dimethylhydrazine afforded - -- - 

the corresponding hydrazone dlCOhOl 2, which was benroyldted to compound 22. Unfortunately. 

compound 22 could not be intramolecularly dlkylated to yield the desired compound 2; starting 

material and hydrazone alcohol 21 were Obtained instead. - 

An alternative route to the desired cycliration was investigated as well. Reaction of the 

hydrarone dlCOhOl 21 with methdneSulfOny1 chloride gave the chloride 23 (cf. ref. 14). However, - - 

when this was treated with LOA no intramolecular dlkylation (2E24) took place: only unidentified -- 

highly polar material dnd a small amount of the starting chloride 23 were isolated. - 

The desired cyclirations (22-24 and/or 2 3+24) thus could not be realized and the planned -- -- 

dSpidOSperUIdtidine synthesis uds not dchieved. Examination of Orelding models shows that the 

system would be somewhat strained, evidently enough to defeat our strategy. Nevertheless. 

approximately the same steric conditions are met in the proposed intermediate a (Scheme 4) in 

the inversion of the cage structure of (-)-19,20-dihydrodkusrmicine 25 to its didstereo- - 

isomer 27 15 _. 

H C02CH3 

Scheme 4. Proposed racemization of 19.20-dihydrodkuarmnicine 25." - 

COnCLUSIOnS 

Although the desired cyclizations (22-24) and/or 23-24) failed, apparently because of steric -- -- 

redsons, the method described to alkylate the 1-alkyl-3-(hydrazono)-2-piperidone system is 

valuable. Yith the use of chiral hydrazones, functional groups might be stereoselectively 

introduced to the cl-position of d 2,3-piperidinedione ring. Besides this, the present 

investigation provided Vdludble information about the selective protection/deprotectlon of 

synthetically Interesting indole derivatives. 
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EXPERIMMTAL 

TM ja WE were distilled from LiAIHY CH Cl and mines from CaH . Reactions were performed in 
agn a-sphere. Preparative colunm hr 

d 
to taphy was done wfth2Silica Woelm '$6 (act III) or 
p 

Almnina t&elm TSC (act III) or in the case of flash chruaatography (Still et. ) with SfliCa 
(for preparative layer chromatography from Merck). The se gel was used On 

reparative thin layer chromatography. 

The IR spectra were recorded with fs Pcrkin-Elmer Infrared Specttophotoumter 700 in l/cm using 
KBr tablets or NaCl crystals. The H NKf spectra were recorded with a Jeol JNMTSX 60 spectro- 
meter at 59.80 (Hz in parts per milllon (6) downfield frcn k Sf in CDCl 

3 
. The 

were recorded at 15.04 F#z and relative to CDCl at 77.0 p& The spec ral 
C 01( spectra 

data obtained are 
presented in Figs. 1 and 2 (vide su ra). 

-F-t 
The ma-s% spectra Yere recorded with a Jeol-OX 3031DA 

5ooO spectra&et using electronon za ion unless otherwise stated. 

l-Buty~-3,3-di~thoxy-2-pi~ri~ne (1) 

A mixture of S-brm-2,3-dlmethor(rpentanolc acid methyl ester (6) (1.80 g, 7.06 nnol, made by 
the method of Yates and Schwartz ), butylanine (3.9 ml, 40 xrnoT) and KI (1.2 g, 7.2 rmol) in 
methanol (10 ml) was refluxed overnight. The solvent was evaporated, CH Cl was added and the 
mixture filtered. The filtrate was extracted fraa aqueous NH Cl (50X, $at&ated, 20 ml) with 
CH&H(Cl10 ml l 4x4 ml). The extracts were dried with HgS64 and chrmtographed (alumina, 

= 1:99) to give an oil (1.48 g, 6.9 mol. 97%). 
fR. 2976, 1660. 
H m: 0.9-2.1 (m, llH), I$.l-3.5 (m, 4H), 3.34 (s, 6H). 

MS (n/r) CI (CH4): 216 (H *l, 15%). 184 (100%). 97 (22). 56 (59); Exact mass (EI): 215.1526 
(talc, for Cl,H21ND3: 215.1522). 

l-Butyl-2.3-piperfdinedione (8) 

A solution of ketal 7 (100 mg, 0.465 mnnl) and p-toluenesulfonic acid monohydrate (285 mg, 
1.5 rmol) in acetone (?nl) was stirred at rocm temperature for 30 min. NaHCO (300 mg, 3.5 ~1) 
was added and stirring was continued for ten min. The mixture was fflt&ed, the filtrate 
concentrated in vacua and the residue chrcmatographed (flash, silica. Ace(e:CH2C12 v 12:88) t0 
give an oil (6D mg, 0.355 anal, 761). 
fR: 2970. 1730, 1660. 
H ISR: 0.9-1.8 T(m, 7H), 2.1-2.4 (m, 2H), 2.6-2.9 (n, ZH), 3.3-3.7 (m, 4H). 

MS (m/z): 169 (M , 92x), 140 (15). 127 (32). 126 (1%). 98 (62). 70 (26): Exact mass: 169.1099 
(talc. for CgH15N02: 169.1103). 

I-Eutyl-3-(dimethylhydrazono)-2-pfperfdone (2) 

Ketal 1 (625 mg, 2.90 nuvol) was deprotected in acetone (6 ml) and p-toluenesulfonic acid mono- 
hydrate (0.5 g, 2.6 mnol) during 20 min. The solution was made basic with NaHCD (0.5 g. 6 mnol), 
filtered and the solvent evaporated. 
solvent evaporated. The residue was 

CH Cl was added, the mixture filter& agafn and the 
dis 01 ed in methanol (5 ml) and l,l-dinthylhydrarine 5a . 

(0.455 ml, 6 mal) was added. After stirring for 40 min at room tecrgerature, the solvent was 
evaporated and the residue filtered through alunina (CH2C12:kleCH l 99:l) to give an oil (610 mg, 
2.9 mol. 98%). 
{R: 2970, 2880, 1655, 1580. 1450. 
H l?NL: 0.9-1.8 Qn, 

MS (m/r): 211 (M 
7H), 1.7-2.1 (m, 2H), 2.4-2.7 (m, 2H), 2.76 (s, 6H), 3.2-3.6 (m, 4H). 

, 100%). 169 (49). 168 (42). 140 (33). 126 (33). 
86 (46); Exact mass: 211.1691 (talc. for Cl,H21N30: 211.1685). 

125 (93). 101 (62). 97 (36). 

l-Butyl-3-(dimethylhydratono)-4-ethyl-2-piperidone (lo) 

Hydrazone 2 (50 qg, 0.234 anal) in THF (1 ml) was added to a solution of L&4 [made by adding 
BuLi (93.9 ul of 2.5 M in hexane, 0.235 mrol) to an ice/acetone-cooled solution of diisopropyl- 
anine (36 3, 0.258 ml) in TWF (1 ml)]. After stirring for 10 nin the solution was further 
cooled (-83 C, ethyl acetate bath), bruuoethane (18 ul, 0.24 nnol) was added and the solution 
was left to warm to rbon tenperature in 1.5 hr. The solvent was evaporated and the residue 
extracted fran aqueous NH Cl (saturated, TO ml) with CH Cl (5x5 ml). The organic extracts were 
dried with k$S04. The so d ent was evaporated and the r si ue chromatographed (alumina, CH2C12: a 8 
neoH = 99:l) to give an oil (44 mg, 0.182 mvz11, 78X). 
{R: 2960, 1660, 14600. 
H m: 0.8-1.7 cr‘* 12H), 1.8-2.2 (n, 2H), 2.4-2.7 (m, lH), 2.69 (5, 6H). 3.1-3.6 (m, 4H). 

MS (m/z): 239 (M , 85%). 197 (97). 1% (48). 195 (67). 181 (45). 168 (50), 153 (43). 125 (60). 
112 (36). 101 (100). 98 (46). 97 (37). 86 (72); Exact mass: 239.1982 (talc. for C,3H25N30: 
239.1998). 

3-~2-~3,3-DiRethoxy-2-oxoplperldlno)ethyl]-2-hydrox~thyl indole (11). 

A mixture of 5-bromo-2,2-dilethoxypentanoic acid methyl ester (1.34 9, 5.25 owl), KI (1.32 g, 
5.3 mpol), NaHCO (0.89 g. 10.6 nnol) and 3-(Z-amfnoe@yl)-2-hydroxymethylindole (11) (1.01 9. 
5.31 rm01, made ay the method of Brieskorn and Wittig )was refluxed in methanol (m ml) over- 
night. Methanol was evaporated and the residue extracted from water (50 ml) with CW2C12 120 ml l 
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3x10 ml). The extracts wre dried with &SO the solvent was cvrporated, and the rcsfduc 
chromatographed (silica, CH2C12:HeOH:Et3N = 9$!\:0.2) to yield an oil (1.40 g. 4.2 ~1, 79%). 
{R:3300,2960,1640,1460. 
H Ma: 1.6-1.9 (m, 4H), 2.9-3.8 (m, IH), 3.12 (5, ffl), 4.76 (br 5, 2H). 6.94-7.62 (m, 4H). 

8.92 (br s, 1H). 
MS (m/z): 332 (W+, 11%). 300 (13). 285 (11). 173 (100). 160 (23). 156 (22). 145 (31). 142 (34). 
128 (25). 115 (31); Exact mass: 332.1734 (talc. for C18H24N204: 332.1736). 

2-(8enzoyloxymethyl)-3-[2-(3,3-dinethoxy-2-oxopi~ridino)ethyl]indole (2) 

Benzoyl chloride (0.49 ml, 4.2 nnml) was added to an ice-cooled solution of alcohol 12 (1.16 g, 
3.50 nvnol) in pyridine (7 ml). The ice bath was removed and the mixture stirredovernight. 
Pyridine was evaporated and the residue extracted from water (30 ml) with CH Cl (10 ml l 
2x7 ml). The extracts were dried with HgSO the solvent evaporated, and the res d ?uG 
graphed (silica, HeOH:CH C12:Et N a 
{R: 3300, 2960, 1720, 16aO. 146d. 

2:98:0.8 to give a foam (1.20 g, 2.7 ml, 78%). 
chromato- 

H M: 1.86 (m, 4H), 3.0-3.7 (n, 6H), 3.35 (s. 6H). 5.51 (s. 2H). 7.0-8.1 (m, 9H). 9.07 (br s, 
1H). 
MS (m/z): 436 (H', 5%). 277 (71). 156 (21). 155 (57). 142 (21). 122 (57). 105 (100). 77 (64); 
Exact mass: 436.1970 (talc. for C25H28h205: 436.1998). 

3-[2-(3,3-Oimthoxy-2-oxopiperldino)ethyl]-2-(2,4-dioxapentyl)indole (2) 

Chloranethyl methyl ether (0.58 ml, 7.65 rmol) was injected to an Ice-cooled solution of alcohol 
12 (1.70 g, 5.10 rmol) and N,N-dlisopropylethylaine (1.5 ml, 8.4 -1, triethylanine reacted 
cly with the chloride producing a quaternary wnoniun salt) in CH Cl (30 ml). The cooling bath 
was removed and the solution stirred overnight. The solvent w& gvaporated and the residue 
extracted from water (20 ml) with CH Cl (15 ml l 2x7 ml). The organic phases were washed with 
aqueous NH Cl (saturated, 20 ml) at&! &led with Na2S04. 
4.8 nxnol, &t%) was obtained. 

After evaporation an oil (1.70 g, 

{R: 3300, 2970. 1650, 1460. 
H NW: 1.89 (m, 4H), 3.0-3.8 (m. 6H), 3.34 (s. 6H), 3.39 (s. 3H), 4.66 (s. 2H). 4.76 (s, 2H). 
7.0-7.8 (m, 4H),+8.57 (br s. 1H). 
MS (m/z): 376 (H , 11%). 283 (12). 217 (lOO), 172 (19). 157 (30). 156 (26). 155 (27). 144 (31). 
142 (29). 115 (30); Exact mass: 376.2012 (talc. for C20H28N205: 376.1998). 

l-8enzenesulfonyl-3-[2-(3,3-dimethoxy-2-oxoplpridlno)ethyl]-2-(2,4-dioxapentyl)indole (5) 

lndole 14 (39.5 mg, 0.105 mnol) in LM (0.7 ml) was added to a cooled (bath tenOerature - -57'C, 
CHCl *NT solution of LOA [made from diisopropylamlne (35 ul, 0.25 mnol) and 8uLi (125 ul, 1.7 H 
in h xa e, 8 i; 0.21 mrnol) in OME (2 ml)].A precipitate was fo 
was allowed to wrrm to O'C. The solution was cooled (- 

Td, which dissolved when the mixture 
-57 C) benzenesulfonyl chloride (27 ul, 

0.21 mnol) was added, and the mixture was stirred overnight to roOm temperature. The solvent was 
evaporated and the residue extracted from water (15 ml) with CH Cl (3x7 ml). The extracts were 
dried with WgSO the solvent removed and the residue chranatogr%ph%d (silica, MeOH:CH2C12:Et3N= 
3:97:0.2) to gi$; an oil (46 mg, 0.089 mnol, 85%). 
{R: 2980, 1650, 1450. 1370. 
H hM: 1.84 (m, 4H). 2.9-3.6 (m, 6H), 3.34 (s, 6H), 3.43 (s, 3H), 4.65 (s, 2H), 4.98 (5. ZH), 
7.0-8.2 (m, 9H). 
MS (m/z): 516 (M', 5X), 485 (22). 484 (71). 357 (22). 343 (23). 281 (64). 186 (26). 184 (23). 
156 (47). 144 (53). 115 (100). 114 (53). 101 (54). 77 (57); Exact mass (CI, NH3, Ml): 517.2003 
(talc. for C H N 0 S: 517.2009). 
Uith 8uLi as28 d&g &nly 57% of indole 15 was obtained. 
The methoxymethyl group could not beyemoved with 1M toluenesulfonic acid In methanol. f9 
refluxing ethanol with H SO the starting materfal was destroyed. The method by Honti et al. 
using py-ridinium p-tolue es lfonate in refluxing ethyl methyl ketone was inconvenientbecause K 9 
the large amount of pyridine made it difficult to follow the reaction by TLC. 

3-[2-(3,3-Oimethoxy-2-oxopiperidino)ethyl]-2-[(2-tetrahydro-2H-pyranyl)oxynethyl]indole (2) 

2-Chlorotetrahydro-2H-pyran (0.65 g, 5.4 mol) in CH Cl (9 ml) was injected to an ice/acetone 
-cooled solution of alcohol 12 (897 nq, 2.7 mnol? aid H,N-dlisopropylethylamfne (1.03 ml, 
5.94 mnol) in CR Cl (10 ml). m cooling bath was removed and stirring was continued overnight. 
The solvent was <v&orated and the residue extracted from aqueous NH Cl (saturated 30 ml) with 

l 2x5 ml). The extracts were washed twice with the salt4 solution to &move traces 
The extracts were dried with UgS04. Evaporation of the solvent gave an oil (1.03 g, 

H WI: 1.2-2.1 (m, 1OH). 2.8-3.8 (n, 8H), 3.33 (5, 6H). 4.63 (br s, lH), 4.79 (5, 2H), 6.9-7.8 
(m, 4H), 9.00 (br+s, 1H). 
MS (m/z): 416 (H , 4%). 332 (12). 300 (17). 257 (17). 173 (100). 160 (26). 156 (23). 144 (27). 
143 (23). 142 (22). 85 (30); Exact mass: 416.2271 (talc. for C H N 0 : 416.2311). 
The reaction of alcohol 12 with 3.4-dihydro-2H-pyran and an 2M?f2c&alyst (p-toluenesulfonic 
acid or its pyrldfnitm sdm was complicated by the acid lability of the alcohol. 
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Benzoyl chloride (50 ul, 0.43 wnol) was added to a cooled (ice/acetone-bath) solution of alcohol 
21 made from protected compound 17 (200 mg, 0.359 omol) in pyridine (4 ml). The cooling bath was 
eved and the solution stirrnor 37 hr dt room temperature. Pyridine was evaporated and the 
residue extracted from salt water [NaHCO (sdturdted. 5 ml) l Ndcl (saturated, 10 ml)] with 
CW Cl (3x5 ml). The extracts were dried 31th &SO 
ch?&ographed (SiliCd, W:CH2C12:Et3N = 

the solvent uds evaporated dnd the residue 
3:97:Opi) to yield d fosm (154 ng, 0.27 nrnol. 96%). 

{R: 1720, 1640, 1450. 
H Hc(1: 1.8 (m, yC), 2.4-3.7 (m, 8H), 2.77 (s. 6H). 5.81 (s, ZH), 7.1-8.3 (m, 14H). 

MS (m/z): 572 (M , 20X), 408 (20). 2% (30). 297 (76). 266 (54). 156 (65). 154 (39). 125 (39). 
105 (100). 97 (34). 77 (90); Exact mass: 572.2068 (talc. for C H N 0 5: 572.2094). 
In an dttenpt to cyclisize the indole caepound, ester 22 (24.#ld? fl.&27 ~1) in THF (l/2 ml) 
was added to a cooled (AcOEt-bath, -83 C) solution 3 LOA [from diisopropylanine (7.2 ul. 
0.051 nvnol) dnd BuLi (22 ul. 2.3 If in hexane. 0.051 mnol) in THF (1 ml)]. The solution was 
stirred and alloued to‘redch~rocm temperature overnight. TLC shored two spots. The solvent uds 
evaporated and the residue chromdtographed (preparative TLC. silica, CH2C12:F4eOH:Et3N = %:4:0.2) 
to give starting material 12. and the alcohol 21 (-1:l). 

1-Benzenesulfonyl-2-chloromthyl-3-[2-(3-dimethylhydrarono-2-oxopiperidino)ethyl]indole (23) and -- 
dttenpted CycliZdtiOnS 

~thdnesulfonyl chloride (10 ul, 0.13 mol) in 2,6-dimethylpyridine (250 ul) was added to cooled 
(ice/acetone-bath) dlCOhO1 21 (31 9, 0.066 nrnol). The mixture was stirred to dissolve the 
alcohol and the solution stored at -2 C for 17 hr. TLC (alumina, HeOH:CH Cl = 1:99) showed that 
the alcohol had disappeared and d new less polar coclpound had fo &!. 'The solvent dnd the 
unreacted methdnesulfonyl chloride *gre removed in vdcuo dt room terptrature. THF (1 ml) was 
added dnd the mixture wds cooled (-83 C). LDA 0.E mnol f ram diisopropylunine (25 ul, 0.18 renal 
and BuLi (75 ul, 2.1 H in hexane, O.&S nvnol) in THF (1 ml) wds added to the mixture and the 
tenperdture wds allowed to rise to 15 C in three hours. The mixture was extracted fran aqueous 
NH Cl (saturated, 20 ml) with CH Cl (20 l 2x5 ml) and the extracts were dried with HgS04. 
ChffomdtOgrdphy (aIrmind, 14eOH:CH2C?2 2 1:99) gave d foam (14.5 mg, 0.030 mnol) of 23. 
{R: 2980, 1650, 1580, 1460. 
H HR: 1.6 (m, $H), 2.4-3.7 (m, 8H), 2.78 (s. 6H), 5.19 (s, 2H), 7.2-8.2 (m, 9H). 

MS (m/z): 486 (H , <1X), 451 (14). 297 (38). 296 (23). 199 (25). 186 (31). 157 (28). 156 (TOO), 
153 (36). 144 (25). 143 (23). 142 (28). 91 (28). 77 (57); Exact ndss: 486.1513 (talc. for 
C 4H 7C1N 0 5: 486.1492). 
Ii; 2 furfh& dttempt to effect thee ring closure. the chloride 23 (14 mg, 0.029 rmol) wds 

dissolved in THF (1 ml), cooled (-83 C bath temperature) and tredteawith L8A (0.030 ~1). dnd 
the solution was stirred overnight with warning to room temperature. TLC showed highly polar 
material and d trace of the starting chloride 23. The solvent was evaporated and the residue 
chromdtographed (preparative TLC, silica MI?OH:~~CT~ 
than 2 mg). 

= 5:95) to yield the chloride 23 (less 
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