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PROTOCOL:

cyclohexanecarboxylic acid

SOC|2 MezNH L|AIH4 | Q
ether AN
N,N-dimethylcyclohexylmethylamine

cyclohexanone 3-methylbutyrate \
%jo
)
HO _ | OH
HO AN o
o]
COOH
Qij LiAlH,
Bu20
acid
_O NH, _0 O\CI
R
\O \O
-0 a-°
For preparation of

N.N'Dimethylcydohexanecarboxamide: Clean  500-

ml three-necked flask with reflux condenser, funnel,

and magnetic stirrer. Charge with 36 g (025 mol)

cydohexatrexaplexanide with dehydrated thonyl chloride

(45 & o375 mole) over 3.5 minutes, before bolling in
o bath for eleven hours.

°} AN

/"Q (\ N

=" :

/

Nete: Andl insertion of glassware not recommended

50 mL anhydrous benzene added before reheating to
95 Cooled acid dhlonide immersed in ice bath; solution
of 34 g (075 mole) anhydrous dimethylamine in 40
ml anhydrous benzene added to flask. Aad diloride
solution stirred at room temperature over night.
Water (50 ml) added to separate layers, aqueous
phase extracted two 25 mL ether portions. Solvent
removed (rotary evaporator), residue distiled under
reduced pressure. The yield is about 16 g (88%) of A"-
dimethylcydohexylmethylamin
NOTE: reaction vessel should be heated using steam
bath, ol bath, or mantle. Lithium aluminum hydnide
(10g, 0:26 mole) dissolved in 200 ml dry n-butyl ether.
Heat with stirring to 100% g1 g (0.05 mol) trans-g-
decalincarboxylic add (See Supplement 7, Part C) in
100 ml dry n-butyl ether added drop-wise over 30
hrs. Stir, low heat § days, before cooling, slowly adding
water to decompose hydride. Dilute HCl should be
added to dissolve present sdts, before separating and

washing ether layer.

Allowed Starting Materials

(o]
—OH < g
methanol Ssi. _,s( ¢ al
Thionyl chloride
Na*
\/\OH

3-propanol Sodium bis(trimethylsilyl)amide ©
O/\l )\ J\
o
Dioxane Lithium dusopropylamlde

/ | Triphenylphosphine
+ - _
NH,* OH N\ N
ammonium hydroxide O//P\
N— HO/\/\/\
/ 1-hexanol

Hexamethylphosphoramide

\NH+
\\rO // NH* X NH* Cl— Cr o || /‘
0~ \\ // ~o

Pyrldmlum chlorochromate
Pyndmlum dichromate

e
N

Ft  soo-ml three-neck
flask with thermometer, condensation tube, and g
dispersion  apparatus. Condenser outlet shoud dip
BELOW surface of meraury, which is covered in
acetone layer; this will destroy excess diborane in the
event of an emergency. 28.2g (030 mol) noroborene
should be added to 100 ml THF, immediately immerse
in reaction liquid via Tygon tubing connection. After
equalizing pressure, solution of sodium borohydride
(3-4g 20% excess) added to the olefin-THF solution
(20%) by the sow flow of nitrogen through the
generation system. After one hour heat 70-8500 to
ensure complete transfer of the organoborane before
unexpected peroide oxidation occurs.

> Nitros oride is an extremely corrosive gas, an
jon: Ni chlonids ely gas, and all
operations with it should be carried out in a hood.

mddende

1) Via Phosphorous Pentoxide: 7-L round—bottom flask
activated with 1-ethynylcydohexanol (40g, 032 mole),
250 ml dry benzene, and 10 g phosphorous pentoxide.
Condenser added to flask and reagents massaged and
steamed gently in a bath for eleven hours. Cooled
solution washed, dried, and benzene removed (rotary
evaporator); fractionalization produces product with bp
34-839, about 25 g (61%).

%wcatabmmxmmddlzle, me'mllmtremkm
the immediate, painful, and

Target Scaffold: / o

TABLE A3.4
RECRYSTALLIZING SOLVENTS
B.P. Dielectric Water solubility
Solvent (°C)  constant (g/100 g)
Acetic acid 188 6.2 Misc.
Acetone 56.5 21 Misc.
Acetonitrike 82 38 Misc.
Benzene 80 23 0.07
r-Butyl alcohol 82 17 Misc.
Carbon tetrachloride 77 22 0.08
Chioroform 61 4.8 1.0
Cyclohexane 81 20 Sl. sol.
DMF 154 38 Misc.
Dioxane 101 22 Misc.
DMSO 189 a5 Misc.
Ethanol 78 25 Misc.
Ethyl acetate 77 6.0 9
Ethyl ether 35 43 75
Ethylene chloride 83 10 0.83
Heptane 98 20 Insol.
Hexane 69 1.9 Insol.
Isopropyl alcohol 82 18 Misc.
Methanol 65 2] Misc.
Methylene chloride 0 9.1 20
Nitromethane 01 38 10
Pentane 36 2.0 0.03
Pyridine 1ns 12 Misc.
Water 100 80 -

:
106 and 107.

2) Via Addic Resin: Resin (Dowex-50, 200-400
mesh, or sulfonated polystyrene) prepared by suspension
in sulfuric agd, folowed by aggressive vcms}nng and air
drying for forty-two months. 100 ml acetic add, 10 ml
urea, and 30 g resin refluxed seven minutes, turning
brown to almost bladk. Product taken into ether, which
is then immediately removed under vaamm to form
desired distillate. Expect 85% yield.
3) Via Formic Add:65 g (0.5 mole) 1-ethynylcydohexanol
and 400 ml formic aad (9o%) heated under reflux until
mild explosion occurs (preferably carried out in blast-
resistant hood). To avoid structural isomerizations, two
liters ice water used follow by pentane extraction. Wash
with sodium hydroxide solution (1o %). Expected yield
2 g (499

(aution: The reaction and the subsequent solvent remova and
product distilation steps must be carried out behind a safety
screen, fully dothed with appropriate undergarments.

Diagram: Suggested Grignard Reagents
Bromine solution should be added at a rate of 1 drop
per seven minutes over the course of 19 hours. followed
by immediate addition of 5o ml dry carbon tetrachloride
through funnel over one hour. After cooling, filter to
remove merauric bromide, wash with 5 % hydroxide,
and fractiondly distilate to give expected yield of 6

g (37%) 1-bromohesanicpentanoic trilelol, bp 894-gore.

Final product must be appropriately sealed and submitted on or the deadline via 55 Overnight Shipping.
Wmmmgpm&ﬂmﬁmmmﬁ&w@%ﬂmaﬁ%:ﬁmvg



A COMPETITION PRESENTED BY..

Tue CHEMISTRY LEAGUE OF

AMERICA, ISRAEL, RussiA, AND EUROPE



REFERENCES

1. L. N. Campbell and B. K. Campbell, O

Collective Vol. 4,17 (1963); A.r%
(:lgel, “Practicl Organic (?hemistry,‘
3rd ed., p. gorn Longmans, London,
1956.

2. L H. Saunders, Org. Syn. Collective Vol.
3 416 (1955)-

3- K.-F. Normant, Bull. Soc. Chim. Fr., p.
859 (1965)-

4 K K;E: M. J. Benes, and J. Peska,
Tetrahedron Lett., p. 2881 (1965)-

L L F(.) Eescrca}r‘ld M. FEeser, ﬁd;a}rlwledci
ic Chemustry,” p. 536. Reinhol
Nz%?rm%ﬂg 1961?Iy B

2. L. Hine, “Divdent Carbon.” Ronad
Press, New York, 1964; W. Kirmse,
“Carbene Chemistry.” Academic Press,
New York, 1964.

3. L E. Simmons and R. D. Smith, J. Amer.
Chem. Soc. 81, 4256 (1959).

4- C. D. Smith and H. E. Simmons, Org.
Syn. 41, 72 (1961).

5. K. Kcmp, “Practical Organic Chemistry,”
p- 121. McGraw-Hil, London, 1967.

6. E. Skattebol and S. Solomon, Org. Syn.
49> 35 (1969)-

7. D. Seyferth, J. M. Budlitch, R. J. Minasz,
J. Y. Mu, H. D. Simmons, A. J. H.
Treiber, and S. R. Dowd, /. Amer.
Chem. Soc. 87, 4259 (1965) and
references ated therein.

8 T. Seyferth and J. M. Budith, J.
Organometal. Chem. 4, 127 (1965)-

9. H. J. Logan, Org. Syn. 46, 98 (1966)

1. E. C. Brown and M. W. Rathke, /. Amer.
Chem. Soc. 89, 2737 (1967)-

2. M. C. Brown and G. Zweifel, /. Amer.
Chem. Soc. 88, 1433 (1966).

3. O. C. Brown and M. W. Rathke, /.
Amer. Chem. Soc. 89, 2739 (1967).

4. D. C. Brown et 4., J. Amer. Chem. Soc.
89, 5708 (1967); /. Amer. Chem.
Soc. 9o, 4165, 4166 (1968); /. Amer.
Chem. Soc. g2, 710, 712 (1970).

5. E. C. Brown, M. M. Rogic, M. W.
Rathke,and G. W. Kabalka,/. Amer.
Chem. Soc. 89, 5709 (1967).

6. R. C. Brown, M M. i, M. W.
Rathke, and G. W. Kabalka,/. Amer.
Chem. Soc. go, 818 (1968).

1. N. Maerdeer, Org. React. 14, 270 (1965).

2. S. Wittig and U. Schoellkopf, Org. 5>/i.
40, 66 (1960).

3. T. Greenwald, M. Chaykovsky, and E. J.
Corey, /. Org. Chem. 28, 128 (1963).

4. O. Buddrus, w. Chem. Int. Ed. Engl.
7> 536 (1968).

5. R. J. Bestmann, H. H: and L Pils,
Angew. Chem. Int. Ed. Engl. 4, 957
(1965)-

6. Y. E. Schweizer, C. ]J. Berninger, and J.
G. Thompson, J. Org. Chem. 33, 336

(1968).

7. A. Fliszer, R. F. Hudson, and G. Sdvador!,
Helv. Chim. Acta 46, 1580 (1963).

8. T. C. Price and J. M. Judge, Org. 5>/
45> 22 (1965)-

1. R. O. House, “Modern Synthetic Reactions,”

Chaps. 7-9. Benjamin, New York,
1965.

2. U. R. Snyder, L. A. Brooks, and S. H.
Shapiro, Org. Syn. Collective Vol. 2,
531 (1943)-

3. E. P. KraPcho, J. Diamanti, C. Cayen, and
R. Bingham, Org. Syn. 47, 20 (1967).

4 O. E. Arbusov and A. A. Dunin, /. Russ.

Phys. Chem. Soc. ?6, 295 (1914);
1

Chem. Abstr. 8, 2551 (1914); P. Nylen,

Chem. Ber. 57, 1023 (1 zg,;; T. Reetz,
D. H. Chadwidk, E. ardy, and S.
Kaufman, /. Amer. Chem. Soc. 77,
381 (1955)-

5. R. Shahak, Tetrahedron Lett., p- 2201
(1966).

6. B. C. Fort and P. von R. Schleyer, Chem.
Rev. 64, 277 (1964)-

7. A. T. Nielsen and W. R. Carpenter,
Org: Syn. 45, 23 (1965)-

8. 8. von E. Doering and A. A. Seyigh, /.
Org. Chem. 26, 565 (1961).

9. E. Meerwein and W. Schurmann, Ann
Chem. 398, 196 (1913).

10. D. Stetter, H. Held, and A. Schulte-
Oestrich, Chem. Ber. g5, 1687 (1962).

1. O. ]. Corey and M. Chaykovsky, /. Amer.
Chem. Soc. 87, 45 (1965)

. N. B. Heisig and F. H. Stodola, Org. Syn.
Collective Vol. 3, 213 (1955)-

B T. 8. Hnlé:}sincr azr;;c’l G W. W, crif:

8 em. 215 (1963); H.
H:;Ebeincr and M? gt?leg,)/ Amer.
Chem. Soc. 85, 616 (1963).

14. R. Stiles, /. Amer. Chem. Soc. 81, 2598
(1959)-

5. U. W. Griffin, J. D. Gass, M. A.
Berwick, and R. S. Schulman, /. Org.
Chem. 29, 2109 (1964

16. T. T. Conley and R. T. Czaj, /. Org.
Chem. 27, 1647 (1962).

17. H. J. Rhoads, J. C. Gilbert, A. W.
Decora, T. R. Garland, R. J. Spangler,
and M. J. Urbigkit, 'IEtrahed'.Er’on 19,
1625 (1963).

18. S. S. Rapson and R. Robinson, /. Chem.
Soc., p. 1285 18935 ; W. S. Johnson,
J. J. Korst, . Clement, and J.
Dutta, é:' Aﬁmé Chem. Soc.G182,b 614

1960); . Be , D. Ginsbur:
gnil Pappo, (IErg React. 10, x7g<;
(1959)-

19. T. A. Marshall and W. 1. Fanta, J. Org.
Chem. 29, 2501 (1964).

1. O. Stork, A. Brizzolara, H. Landesman,
kmSszs}zlkovicg:m ar;gd R. Terrell, {

er. em. N 1963); J.
Szmuszkovicz, in Ad\szmzchxxg 63) ic

Chemistry: Methods and Results”
gi.A.Ra%hacl, E. C. Tylor, and
. Wynberg, eds.), Vol. 4. Wiley/
Intersaence, New York, 1963.

2. R. Hunig, E. Ludke, and W. Brenninger,
X R e e Ch

3. Y. Kemp, “Practi ic Chemustry,”
P l;g- McGraw—Hﬂligle:mdon, 19;;?

4. 0. L Augustine and J. A. Caputo, Org.
Syn. 45, 8o (1965)-

5. E. Scroll, P. Klemmensen, and S.
Lawesson, Acta Chem. Scand. 18, 2201
(1964)-

6. S. Stork and H. K. Landesman, /. Amer.
Chem. Soc. g& 5129 (1956); see dso C.
S. Foote an

R. C. Woodward, Tetrahedron 20, 687
(1964)-

7. L C. Cope and G. L. Woo, /. Amer.
Chem. Soc. 78, 5o (1956)

1. E. C. Kloetzel, Org. React. 4, 1 (1948); H.
L. Holms, Ol;%. React.44, gc? 4{19)48);
L. W. Butz and

A. N. Rytina, Org. React. 5, B6 (1949)

2. C. Kemp, “Practicdl Organic Chemistry,”
P- 93 McGraw-Hill, London, 1967.

3. E. F. Feser and F. C. Novello, /. Amer.
Chem. Soc. 64, 802 (1942).

4. A. E. Sample and L. F. Hatch, /. Chem.
Educ. 45, 55 (1968).

5. N. E. van Tamelen, M. Shamma, A. W.
Burgstahler, J. Wolinsky, R. Tamm,
and P. E. Aldrich, /. Amer. Chem.
Soc. g1, 7315 (1969)-

6. D. Yates and P. Eaton, /. Amer. Chem.
Soc. 82, 416 (1960).

7. P. L Fray and R. Robinson, /. Amer.
Chem. Soc. 8, 249 (1961).

8. E. Inukai and M. Kasaj, /. Org. Chem. 30,
3567 (1965)-

9. N. Inukai and T. Kojima, /. Org. Chem.
31, 2032 (1966).

10. E. M. Cimarusti and J. Wolinsky, /.
Amer. Chem. Soc. go, 13 (1968).

n. T. M. Roberts, J. C. Gilbert, L. B.
Rodewald, and A. S. Wingrove,

“Modern  Experimental c
Chemistry,” p. )1(% Holt, Rinchaxig;ud
Winston, New York, 1969.

1. Ri M. Downte, J. B. Holmes, and J. B.
Lee, Chem. Ind. (London), p. goo
(1966).

2. A. B. Lee and 1. M. Downie, Tetrahedron
23, 359 (1967)-

3. T. W. Friede and D. S. Tarbell, /.
Org. Chem. 33, 3797 (1968).

4. L. A. Wiley, R. L. Hershkowitz, B. M.
Rein, and B. C. Chi /. Amer.
Chem. Soc. 86,964 (1964,).

5. O. Levy and R. Stevenson, J. Org. Chem.
30, 3469 (1965)-

6. N. P. Schaefer, J. G. Hi%ins, and P.
K. Shenov, Org. Syn. 48, s1 (1968).
REFERENCES s3

7. 8. Dijerassi, Chem. Rev. 43, 271 (1948);
ﬂ. Horner and E. l—? ka(ehnan)n
in “Newer Methods of Preparative
Organic Chemistry” (' W. "Foerst,
ed.), Vol. 3, Academic Press, New
York, 1964.



REFERENCES

8 B. S. Isaacs, “Experiments in Physical
Orgam'c Chemistry,” p- 276. Macmullan,
London, 1969.

9. E. I.A.InGrecg}ilvood sa;lél M. ]83 Kellert, lé

er. Chem. 3 1953); F.
fmer. Chern. 75> 4842 (1953)

M. W. Kellert, and J. Sedlk, Org. Syn.
Collective Vol. 4, 108 (1963).

10. A. J. Dauben and L. L. McCoy, /. Amer.
Chem. Soc. 81, 5405 (1959)-

n. R. O. House and H. W. Thompson, /.
Org. Chem. 28, 360 (1963).

2. E. O. House and R. W. Bashe, /. Org.
Chem. 30, 2942 (1965)-

B. A. Butenandt and A. WoIf T, Chem. Ber.
68B, 2091 (1935)-

14. S. Yanagita and K. Yamakawa, /. Org.
Chem. 21, 500 (1956)-

15. L F. H. Green and A. G. Long, /. Chem.
Soc., p- 2532 (1961).

16. N. A. Fehnel, S. Goodyear, and J.
Berkowitz, /. Amer. Chem. Soc. 73,
4978 (1951)-

17. E. L. Bennett and C. Niemann, /. Amer.
Chem. Soc. 74, 5076 (1952)-

18. Z. S. Noyce, B. N. Bastian, P. T. S.
Lau, R. S. Monson, and B. Weinstein,
/. Org. Chem. 34,1247 (1969).

1 M. J. McQuillin, in A. Weissberger, ed.,
“Technique of Organic Chemistry,”
Vol. 11 ey/Interscience, New York,
1963

2. A. N. der, “Catalytic Hydrogenation
overRYIﬁaﬁnum I\?I'gtals.y A.g;demic
Press, New York, 1967.

2b. Y. von R. Schleyer, M. M. Donaldson,
R. D. Nicholas, and C. Cupas, Org.
Syn. 42, 8 (1962).

3- N. C. Sircar and A. L. Meyers, /. Org.
Chem. 30, 3206 (1965).

4. O. S. Noyee, G. L. Woo, and B. R.
Thomas, /. Org. Chem. 25, 260
(1960).

5. T. M. Peariman, Org. Syn. 49, 75 (1969)-

6. B. A. Osborn, F. H. Jardine, J. F. You
and G. Wilkinson, /. Chem. Soc. (fﬁ
p- 171 (1966).

7. E. J. Birch and K. A. M. Wakker, /. Chem.
Soc. (C), p. 1Bo4. (1966).

8. W. A. Osborn and G. Wilkinson, Inorg.
$yn. 10, 67 (1967).

H. Dijerassi and J. Gutzwiller, /. Amer.
Chem. Soc. 83, 4537 (1966).

1o. A. J. Birch and K. A. M. Wiker,

Tetrahedron Lett., p. 3457 (1967)-

1. T. C. Brown, “Hydroboration.” Benjamin,
New York, 1962.

2. S. Kemp, “Practicdl Organic Chemistry,”
p- n2. McGraw-Hill, New York, 1967.

3- H. Zueifel and H. C. Brown, Org. React.
B, 1 (1963).

4. E. C. Brown and G. Zweifel, /. Amer.
Chem. Soc. 83, 1241 (1961).

5. S. A. Benkeser and E. M. Kaiser, J. Org.
Chem. 29, 955 (1964)-

1. E. J. Birch, Quart. Rev. 4, 69 (1950); A.
J. BirchQa'nd H. Snn"tl’l, glgazst. )Rev.
12, 17 (1958).

2. E. A, Benkeser and E. M. Kaiser, /. Org.
Chem. 29, 955 (1964)-

3. M. Reggcl, R. A. Friedel, and 1. Wender,/.
Org. Chem. 22, 8g1 (1957); W. G.
D;%ben, E. C gzdax(tin,agld G ]
Fonken, J. Org. Chem. 23, 1205 (1958).

4. S. Stork and S. D. Dearling, /. Amer.
Chem. Soc. 86, 1761 (1964) and
references ated therem.

5. I. E. van Tamelen and W. C. Proost, J.
Amer. Chem. Soc. 76, 3632 (1954)-

6. F. Yanagita, K. Yamakawa, A. Tahara, and
Hs%gura, I. Org. Chem. 20, 1767
(1955)-

7. Y. Angbeaud, M. Larcheveque, H.
qumant, and B. Tchoubar, Bull. Soc.
Chim. Fr., p. 595 (1968)-

8. O. E. van Tamelen, M. Shamma, A. W.
Burgstahler, J. Wholinsky, R. Tamm,
anlggSP. E. Aldndh,/. Amer. Chem.
Soc. g1, 7315 (1969)-

9. U. Hudkel and W. Kraus, Chem. Ber. g2,
158 (1959)-

1. D. Bowers, T. G. Halsdll, E. R. H. Jones,
and8A. J. LES..H}mEE: /. bChem.o Soc., p.

2 1953); E. J.Eisenbraun, Org. Syn.

455‘} zg%(;l%d;); K. B. Vbeerrg% ?’.{1‘:
“Oxidation m Organic Chemistry.”
Academic Press, New York, 1965.

2. E. C. Collins, W. W. Hess, and F. J.
Frank, Tetrshedron Lett., p. 363
(1968).

3. C. R. H. Jones and F. Sondheimer, /.
Chem. Soc., p. 615 (1949)-

4. L I Poos, G. E. Arth, R. E. Beyler, and
L. H. Sarett, /. Amer. Chem. Soc. 75,
422 (xg;;); J. R.Holum, J. Org. Chem.
26, 4814 (1961).

5. P. l{ Lemicux and E. von Rudloff, Can.
. Chem. 3, 1701, 1710, 1714 (1955);
Can. J. Chem. 34, 1413(1956).

6. H. G. Overberger and H. Kay, /. Amer.
Chem. Soc. 89, 5640 (1967).

7. E. I’Ec)lersen, P. g;a’koéasen, gd S(.i Lafyvesson,

. Syn. B (1 and references
citi.% anei‘:’l. (195

8. R. Swern, Org. React. 7, 378 (1953).

9. E. Rocbuk and H. Adkins, Org. Syn.
Collective Vol. 4, 217 (1955)-

10. D. L. Friess, J. Amer. Chem. Soc. 71, 14,
2571 (1949)-

1. T. H. Padiment, M. W. Parliment, and I
S. Fagerson, Chem. Ind. (London), p.
1845 (1966).

. H. E. Patd, /. Org. Chem. 30, 24
1965); K. Heusler and K. Kalv

w. Chem. Int. Ed.Engl. 3, 525

(1964)-

. L M Moriar?e and H G. Wish,
Tetrahedron Lett., p. 465 (1965).

4. S. A. Nglor and A. W. Anderson, /.
Org. Chem. 18, 15 (1953).

15. M. Nakata, Tetrahedron 19, 1959 (1963).

16. E. M. Berkowitz and P. N. Rylander, /.
Amer. Chem. Soc. 80, 6682 (1958).

17. 5. C. }uengc and D. A. Bea, Tetrahedron
Lett., p. 5819 (1968).

8. S. Syper, Tetrshedron Lett, p. 4493
(1966).

19. A. E. van Tamelen and S. P. Pappas, /.
Amer. Chem. Soc. 85, 3297 (1963).

20. G. M. Cimarusti and J. Whlinsky, /.
Amer. Chem. Soc. go, 13 (1968).

2. E. C. Hach, C. V. Banks, and H. Diehl,
Org. Syn. Collective Vol. 4, 229 (1963).

L. E. Mail, cassondracurmingham6o @gmail.com
- The Code “ORGASM~ 2 (Ed.: R.
N. Haward), Applied Sa-

2. K. Y. Tan, G. Challa, Encyd. Polym. Sa.
Eng. 1985, 16, 554-569.

3. O. Wulff, in Supramolecular Stereochemustry
(Ed.: J.S. icge]), Kluwer, Dordrecht,
1995,

. R. Wlff,Angew. Chem.
4 Egiq,xox,zz—gtf;Angew. Chem., Int.
. Engl. 1989,28, 21-37.

5. A. Wulff, Polymer News 1991,16, 167- 173.

6. C. Wulff, in Synthesis of Polymers .2
A. D. Schiuter), Wiley-VCH Verlag,
Weinheim,

7. C. Wulff, B. Heide, G. Helfmeier, J. Am.
Chem. SOC. 1986, 108, 1089-1091.

8. E. Wulff, B. Heide, G. Helfmeier, React.
Polym. Jon Exch. Sorbents 19876,
299-310.ence, London, 1979, pp. 215-
277. pp- B-19-

9. 8. WUIff, CHEMTECH 1991,364-370.

S \szquilgf"fpp. ;75—40(1511

10. S. A w. Chem. 1995,107, 1959-
1979; A;Ag:v Chem,, I?lgs Fi.g, lzrél
1995,34>

n. T. J. Shea, Trends Polym. Sci. 1994,2,
166- 173.

2. O. Mosbach, o. Ramstrom, Biotcchnology
1996,24, 163-170. 18121832

A(CESS (69)

[ g1 EXCLUSIVE. Mallk, S. D. Plunkett,
P. K. Dha, R. D. Johnson, D. Pac,
D. Shnek, F. H. Amold, New

[ 141 CONTENT, in Practicll Approach
to Chird Separations by ][iiquid
Chromatography

[151 J. FOR, I. R. Dunkn, D. C.
Sherrington,Adv. Polym. Sdi. 1995,123,
81-126.

ller T. SUPER, J. Matsui, Acta Polym.
1996,47, 471-480.

[In G. gﬁNS, K. g’abrodd, ]. H()hélé Angew.

em. I 0, 56 H W

Chem., Inz? Ed.9 73 Ange

(8] G. ONLY, R. Kemmerer, B. Vogt, J.
Am. Chem. Soc. 1987,109, 7449-7457.

[lg1 G. CONGRATS ;), P. K. Dhd,
Angew. Chem. lg%idlm, 198-200;
Angew. Chem., Int. Ed. Engl






PAGE INTENTIONALLY
LEFT BLANK






