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Cleavage Pattern of Alkoxy- or Aryloxymethyl Ethers 
Induced by Mixed Hydrides 
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H@ogenolysis of the 6-O-methykhiomethyf(MTM)-, 2-trimeffykifyf-effwymethyf(SEM)-, benzyloxynWyl(BOM)-, p 

ank@xyn?etfIyf(p4OM)- and eUmxym~(EOM)- dehatives of methyl 2,3,4-~benzyl-, (1) as well as of the 4-O- 

SEM, BOM, p4OM and EOM dedvahes of methy/ 2,3,&ti-Wenzyiu-Dghc~oside (2) ws studied. 

Protecting group strategy continues to play a vital role in the execution d multlstep organic syntheses, most particularly 

in the case of complex digosaccharides. Numerous alkoxy- and aryloxymathyi ether-type protacting groups have been 

workad out and ernloyed for the temporary protection of primary or secondary hydroxyl groups: methoxymethyll (MOM), 

methoJcyethoxymethyf* (MEM), benzyloxymethyls (BOM), WentenylW (POM). panWoscymethyls MOM), 

guaiacyloxymethyld (GuOM), 24rirnathylsUyioxymethyl~ @EM), tert-butyidimath~ * (TSDMSOM), thexyldi- 

methyisUykxymethyls (TDSOM). methyltMomethyls (MTM), 2,2,24rkhl~‘c (TCEM), -“.‘2 

(EOM), and tert-butoxymethyi? The prsparation of such ethers is welLestablished: in moat cases tha alcohol Is slmply 

reacted with alkoxy or aryloxymethyl chlorides in the presence of a base with low nudeophlklty, but in soms cases more 

sophistkxted methoddogy should be employed14p17. 

The removal d these protecting groups requlres quite different conditions. The common feature of these gfoups is that 

they are sensitive in more or less extent to acids, but removal of some of these protecting groups can bs effected by rnstal 

ions, hydmgsndy&s or with F- 2-‘5, 1623* =. 

Albeit the abovementioned groups are called ethers, they can also be considered as mked methylene acetal deWaWes; 

thereforetheyshould becleaved bymb@d hydridereagents. Inspiteofthefact~cydkmethyleneacetalsreadwWIthe 

LlAJH~ACls reagent to gtve methyl ethers? 4ls5, this type of reagent system, to the best of our knowledge, was used only 

in the case of ths MOM group. 

In this paper we report on the cleavage of the MTM, BOM, EOM, SEM, and pAOM groups with mb@d hydrides. 

The knom methyl 2,3,S_tri~-benzyl~_~ucopyranoslde2e (1) and mathyI2.3.64ri~-ber~yla-D-glu~~~ 

(2) were used as starting compounds for our inves@atkw. For the pmpamtbn of the emptoyed substrates, 1 and 2 were 

treated with the selected alkyd or aryloxymethyi chlorlde”o in the presence of dlisopropyi-ethylamlne (HUnig’s base). The 

reaction ccnditions and yields are sumrnarlzed on F/g. 7. and F/g. 2. 
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R Yield Conditions 

MTM 43% 1 day, refiux 3 
SEM 33% 1 night, reffux 4 
BOM 78% 1 hour, r.t. 5 
pAofvl 88% 3.5 hours, r.t. 6 
EOM 86% 1 hour, r.t. 7 

Ffg. 1. 

R Yield Conditions 

SEM 52% 1 day, refIux 8 
BOM SS% 1 day, reffux 0 

Pdays. reffux 10 
2 hours, r.1. 11 

FM. 2. 

The data show that the primary OH of 1 reacted smoothly with the chiorfdes even at room temperature. The oniy 

exception wasthe conversion into 3, which needed a little more drastic conditions. The yiefd of this reaction was rathsr low 

(43 %), and it couid not be increased even by changing the base from iP@Et to NaH. 

TheprotectionofthesecondaryOHgroupofcompound2requiredelevatedtemperatureandprdonged reactfontime. 

Unfortunateiy,thereactionof2wfthMTMCigavetheacetaioniyinextremeiyiowyieid. Wetriedtoimprovethisyiefd by using 
the dibenzoyoeroxydedimethylsutfidelr~ and also the DMSO-AcsO reagentsl4, but both attempts faiiad. 

The structure of ail synthesized compounds was confirmed by ‘H and lF-n.m.r. ss c methods, and their 

homogenity was proved by HPLC. 

For the reduction of cyclic carbohydrate acetais Into hydroxy/ethers, the LiAiH4-Aif&, the BH,.NMes-AiUs and the 

NaCNBHs-HCi systems have been succesfully employed. in the case of LiAiH,-AiCis one can “fine tune’the hydrfdedonor 

ability vs. Lewis ackl character of the system by simply changing the molar ratio of the two reagents. This reagent system 

is applicabie when the target moiecule does not contain base-iabiie functions, while the borane type reagents are 

compatible also wtth acyf groups. 

Besides the chemkai compatibiifty, an additional crucial question is the regioseiecttvky ofthe deavage reactfon. in our 

case, in principle,two productsareexpected to form: the starting compounds (1 and 2) ortheiro-methyl derivatives (methyl 

2,3,4-trl-0-benzyl~-m~h~u-Dgiucopys~e (12) and methyl 2,3,6-tri-O-beruyl-4~-m~~~-DQucopyre 

(13) respectiveiy). 
We used five different reaction conditions for our investigation. The results of th deavage (100 % conversfon if not 

indicated otherwfse) and the exact product distribution (determlnsd by HPLC) are summarized in Tables I and II. 
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Product distribution ot the reductive hydrogenolysis in the case of methytene acetats at the primary (C-6) poskion 

AtHsCl AIHCI, BH,/THF BHs/tduene 

1 12 1 12 1 12 1 12 

MTM(3) log 0 loo 0 85s 15* loo 0 

SEM(4) ob ob loo 0 loo 0 loo 0 

BOM(S) Ob Ob 89 11 99 2 loo 0 

pAOM(6) 45 55 32 68 12 00 0 100 

EOM(7) Ob Ob loac o= od od 1W od 

a 24h. rt., 15% conversion. b 45 h, 40 OC, no reaction. O 24h, rt., 40% conversion. 

d 24 h. 70 ‘XL no reaction. e 5 h, r.t., 50% conversion. 

Product dtstributbn d the reductive hydrogendysis in the case d methytene acetats at the secondary (Cd) posttbn 

AlHsCl AIHCI, BHs/THF BHs/tduene 

2 13 2 13 2 13 2 13 

sEM(8) looa 0 82 18 od od 109 0 

BOM(9) lWb Ob 90 10 9-J od loo 0 

pAOM(10) Oc CF oc o= Od Od 0 100 

EOM(ll) KKP P log‘ 0‘ od Od lrlos 0s 

* 49 h, rt.. 5% converdon. b 24 h, 5% conversbn. 0 48 h, 40 OC, reaction. no 

d 24 h, 70 OC, no reaction. e 24 h. 40 OC, 20% converslon. 24 h, 40 OC, 50% f conyerslon. 

Q 5 h, r.t., 69% converdon. 

AlHsdM notreactwiththeacetals,endalsoAIH2CI reactsdsluggishly, ordid notreactatall @OSEM, BOM, EOMand 

#-pdOM).AIHCI,deavedeachacetalexceptthesecondarypAOMderhrathre 10.Themalnproductsofa5reactionswere 

the starting compound 1 or 2, but in the case of pAOM derivathres, the SOMe ether was found to dominate. 

The BH,.NMe,-At@ reagent in THF deaved all the prlmsry acetats, except compound 7, and ths secondary acetats 

did not react under such conditions. A change of the soivent tram THF to tduene had a dmmaticd et&t on the outcome 

ofthe~~:allofthemodelcompoundsreacted,produclngthes_Oor4_0unprotectedsugar(1,2).Theonlycmceptions 

were compounds 6 and 10, where the 60 and 4-O-methyl ethers were brmed exdusively as the result of the deavage. 

The above results demonstrate, that the most useful reagent for the deavage of such type of protecttng groups is the 

BH,.NMes-AlCls system in tduene. The reaction is dean, fast and it regenerates the OH-group. The only exceptions were 
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the pAOM protected derivatives. However, generalization of the above obsewations necess&tes further, more d&aifed 

IllV~S. 

We thank the National Research Foundatlon (OTKA 1666 to A.L) for financial support. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

6. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

16. 

19. 

29. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

26. 

29. 

39. 

Kluge, AF.; Untch, K.G.; Fried, J.H. J.Am. Chem. !Zoc. 1972,94,7627-7632. 

Corey, E.J.; Gros, J.-L; Ulrlch, P. 7ebahedronLeft. 1076, 17,869%12. 

Stork, G.; Isobe, M. J. Am. Chem. Sot. 1976,97,62696261. 

Wu, 2.; Mootoo, DR.; Fraser-Rekf, 8. TetraIredron Left. 1@88,20,65496652. 

Masaki, Y.; Iwata, I.; Mukai, I.; Oda, f-f.; Nagashlma, H. C/rem. Left 1@8@,659662. 

Loubinoux, L; Coudett, 0.; Gufflaumet, G. Tetnihed~ Left. 1981,22,1973-1976. 

Upshutz, B.H; Pegram, J.J. Tetrahedron Left., 1969,21,33433346. 

Gundersen, L-L; Bennechs, T.; Undhelm, K.Acm Chem. ScantI. 1089,43,796-71X 

Corey, E.J.; Bock, MO. Tetrahedron Left. 1@76,3267-3266. 

Jacobsen, R.M.; Clader. J.W. Synch. Commun. 197&O, 5762. 

Marnedov, S.; Marnedov, E. SH.; Emlnova, E.T.; Avanesyan, A.M. Zh. Org. Khim. 1968,4,2lW-2194 CA. 1S6S 

70,67792. 

Jameson, D.L; Hifgen, S.E.; Hummef, C.E.; PI&la, S.L Tetrahedron Lett. 198@, 30, 1699-1612. 

Pinnlck, H.W.; Lajfs, N.H. J. Org. Chem. 1@78,43,39643966. 

Pojer, P.M.; Angyaf, S.J.Aust. J. Chem. 1978,37, 1931-1949 

Morton, H.E.; Guindon, Y. J. Org. Chem. 1986,58,53795362. 

Corey, E.J.; Hua, D.H.; Seitz, S.P. Termbeckon Lett. 1964,38. 

Medlna. J.C.; selornon, M.; Kyier, K.S. Tetrahedron Lett. 1@88,29,3773-3776. 

Ireland, R.E.; Wuts, P.G.M.; Ernst, B. J. Am. Chem. Sot. lB61, X73,3295-3297. 

Quick, J.; Romachandra, R. Syn8r. Commun. 1978,8,511-514. 

Ikota, N.; Ganem, B. J.C.S. Chem. Commun. 1@78,869-679. 

Yamada, K.; Kato, K.; Nagase, H.; Hlrata, Y. Tetrahedron Len., 1976,6566. 

Qulndon, Y.: Morton, H.E.; Yoaklm, C. Tetrahedron Leit., 1@83,24,39693972. 

Lemieux, R.U.; Szweda, R.; Paszkiewkx-Hnatlw, E.; Ohr, U. Carbohydr. Res. lWO,2W, C12C17. 

Bhattacharjee. S.S.; Gorfn, P.AJ. Can. J. Chem. 1@69,47, 1207-1215. 

Uptek, A; Szurmai, 2.; O&h, V.A.; Harangf, J.; Szab6. L; N&&sl, P. cerbohydr. Res. leas, 738, 1-15. 

Kan, T.; Hashlmoto, M.; Yanaglya. M.; Shlrahama, H. Tetrahedron Left. lS88,29,54175416. 

Kotsuki, H.; Ushlo. Y.; Yoshimura, N.; Ochl, M. J. Org. Cbem. 1087,52,2594-2596. 

Uptak, A.; JodQ, I.: N&I&, P. Carbowr. Res. 197644, l-l 1. 

Ek, M.; Garegg, P.J.; Huftberg, H.; Oscarson, S. J. Carbohydr. Cbem. lS83,2,395311. 

MTMCf, SEMCI, EOMCI, and BOMCl were commercially avaifabte. The pAOMCl was prepared by radical chlorkta- 

tfon of 1,4dknethoxybenzen9. 

(Received in UK 21 January 1993) 


