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Experimental

General Procedures

All reagents purchased were used as received. Tetrahydrdiufi&) and diethyl ether (D) weredistilled
from sodium benzophenone ketyl. Benzene, toluene,nagittylene chloride (C}Cl,) were distilled from
calcium hydride. Acetonitrile (CHCN), chloroform (CHCI3), and methanol (C¥OH) were spectra-grade.
Dimethyl sulfoxide (DMSO) and dimethyl formamide (DMF) were distilled fraattiumhydride. n-BuLi and t-
BuLi were titrated prior to use by dropwise addition to a solution of menthol in benzene at room temperature in
presence of 2,2'-dipyridyl (fon-BuLi) and 1,10-phenanthroline (for t-BuLi). Sodium sulfate £53;) and
magnesium sulfate (MgSPwere anhydrousAll recrystallization, chromatographic, antrkup solventsvere
distilled. Powdered 4A molecular sieves (Lancaster) were oven and/or flame activated under vacuum prior to u

Glasswares were oven dried and/or flame dried. Reactions were carried out under a positive pressure of a
in anhydrous solvents (unless otherwise indicated) tlemdeactiorflasks werefitted with rubber septdor the
introduction of substrates and reagemis syringe. Progress ofeactionswas monitored by thin layer
chromatography (TLC) in comparision withe startingmaterial(s). TLC was performed on glass-backadica
gel 60 F254 plates(EM reagents, 0.2%nm) and eluted with (v/v) EtOAc ihexane or the specified solvent
solutions. The TLC plates were visualized with a Uamp (254 nm) and/or withTLC visualizing solutions
activatedwith heat. Thetwo commonly employed TLC visualizingolutions were: (i) p-anisaldehyde solution
(1350 mL absolute ethanol, 50 nesbncentrated k50,4, 15 mL glacial acetiacid, 37 mL p-anisaldehyde), and
(i) permanganate solution (weight percents of 1% Kia@d 2% NaCOs in water).

Analytical samples were obtained from flash silical gel chromatography (sgc), using silica60e2@® mesh
or 230-400 mesh, or from recrystallization of the crude products. Melting points were obtain®EQATEMP
capillary melting pointapparatus and anencorrected. Optical rotations were taken on Rudolph Research
Autopol Il instrument. 1H-NMR spectra were recorded on Gendthctric QE-300(300 MHz), Varian VXR-
500S (500MHz) andVarian UNITY Plus-600 (600MHz) spectrometers13C-NMR spectra were recorded on
General Electric QE-30(r5 MHz) andVarian UNITY Plus-600 (150MHz) spectrometers. NMR spectra were
determined irchloroform-d (CDCls), benzene-l(CgDg) or pyridine-@ (CsDsN) solution andare reported in
parts per million (ppm) from the residual chloroform (7.27 ppm and 77.23 fy@m3eng7.16 ppm and128.39
ppm) or pyriding(8.74 ppm and150.35ppm) standard, respectively. Peakiltiplicities in ITH-NMR spectra,
when reported, are abbreviated as s (singlet), d (doublet), t (triplet), m (multiplet), and/or ap (apparent) and/o
(broad). Peaks in APT spectneere assigned dsdd' (or starred*) for carbons with one dinree attached
hydrogen atoms, deven' (or unmarked) for carbons wittero ortwo attachechydrogen atoms. Masgpectra
were run bythe Purdue University campus wide masgsectrometry facility. Thdéow resolution EI and CI
(isobutane) spectra were obtained on a Finn#@00 massspectrometer with &lova 4 datasystem with the
molecular ion designated as *M The high resolution masspectra were obtained on Kratos MS-50
instrument. FAB spectra were also obtainedht@Kratos MS-50instrument with different matrices as noted in
the text. Compounds characterized by exact mass were homogeneous by TLC and NMR.

NMR shift assignment were performed by analogy to known compounds and should be regarded as tentati
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Separation and equilibration of the spiroketals 8a/iso8a/6a (79/89/90, corrected from ref 11b, see NMR tables /
comparisons section after the Experimentals for discussion):

Relevant portion MTM 2T Me
of Scheme 20: Q
g OMTM
2,0
N hindered
¥ '
C3 keto OTMS C3 keto
South 7 ketone 79 >~ 89 (20S,22S,25S) C25 epi-South 7 ketone 90
57% (65%) CSA90%  10% 25%

proposed correction to Scheme 20 (note 203Me = 20R, not 20S):

MTMO
255

\—/ 90 [20R,22S,25R]

South 7 ketone 79 (20S,22R,25S) 89 (20R,22S,25S)
57% (65%) CSA 80% 10% 250
numbering for 8a (20S,22R,25S) iso-8a (20R,22S,25S) 6a (20R,22S,25R)
this work: 200,220,250 20B,22[,25B 20B,22p,250a

The mixture of 6,5-spiroketaBa/iso-8a/6a(255 mg, 0.40 mmol) was subjectedcmumn chromatography
(CH,CI,/THF: 200:1 to 100:1) t@ive 90 mg of pure natural spiroke@h and 155 mg of othespiroketals,
which were treated with CSA (10 mol %) in gEl, (15mL) for 1h. The resulting mixturevas purified by sgc
(CH,CI,/THF: 200:1 to 100:1) to give 56 mg of pure natural spirok&#al65 mg of6éa, and 25 mg ofso-8a
Furthertreatment of 6a with CSA in CHCI, produced no change. Compouist-8a was converted into
natural spiroketaa (20 mg) upon another 1 h treatment with CSA in,CEl Overall, the natural spiroketda
(166 mg) and the 25-epiméa (65 mg) were obtained in 65% and 25% vyields, respectively.

8a: R =0.22 (1% THF/CHKCI,); 1H NMR (300MHz, CsDg) & 5.34 (1H, t, J=2.3 Hz), 5.14 (1H, dd,
J=11.7, 4.6 Hz), 4.78 (1H, d, J=2.3 Hz), 4.39 (1H, d, J=10.5 Rzuk), 4.31 (1H, d, J=10.5 Hz, \#mb).
3.58 (1H, dd, J=12.2, 2.2 Hz,,k), 3.51 (1H, d, J=12.2 Hz, X)), 2.33 (1H, q, J=7.0 Hz), 2.23LH,
apdt), 2.05 (3H, s, o, 2.01 (2H, m), 1.75 (3H, s, B, 1.12 (3H, s), 1.04 (3H, d, J=7.2 Hz), 0.(BH,
s), 0.66 (1H, apdt), 0.62 (1H, apbrt), 0.41 (3H, s), 0.29 (9H,,5.);H13C NMR (75MHz, CzDg) & 207.6,
168.9 (G, 158.8, 117.5, 107.8, 93.2, 89.8, 73.6, 71.6, 66,9, (¢ 64.5, 56.3, 50.2, 46.6, 44.84.0,
37.5 (2C), 35.2, 34.5, 31.3, 29.0, 28.0 (2C), 26.8, 21.2, 20.8, 19.9, 13,9.(C0.4, 9.2, 2.3 (3C, {x;
MS (El): 634 (M"); MS(CI): 635(M+H), 545 (M+H-HOTMS); HRMS (El): calcd for Cg4H540,SSi
634.3360; found 634.3347.

iso-8a R; = 0.18 (1% THF/CHKCI,); H NMR (300MHz, CsDg) 6 5.25 (1H, s), 5.01 (1H, dd), 4.85
(1H, brs), 4.38 (2H, s, frmap), 4.12 (1H, d, Hgy), 3.38 (1H, brd, Hgp), 2.82 (1H, q), 2.19 (1H, apdt),
2.03-1.83 (3H, m), 1.91 (3H, s,sKlo), 1.77 (3H, s, H), 1.34 (3H, s), 1.22 (3H, s), 0.91 (3H, d), 0@MH,
apdt), 0.47 (1H, aptbrt), 0.40 (3H, s), 0.22 (9H, §,H 13C NMR (125MHz, C;D¢) 6 207.9, 169.3 (Q),
155.1, 119.9, 109.2, 95.0, 91.2, 75.2, 72.9, 69.0, 66,9 JC56.5, 51.1, 48.5, 45.4, 44.3, 37.35.6,
34.3, 31.2, 30.4, 29.0, 28.6, 28.3, 27.5, 21.2, 20,4 ,(@8.0, 14.1 (G, 11.7, 10.7, 2.3 (3C, {z9); MS
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(El): 634 (M¥); MS(CI): 635(M+H), 545 (M+H-HOTMS); HRMS(EI): calcdfor C54H5,0,SSi 634.3360;
found 634.3340.

6a R = 0.20 (1% THF/CHCI,); 1H NMR (300 MHz, GDg) & 5.32 (1H, br t), 5.03 (1H, dd), 4.§6H,
br s), 4.41 (1H, d, J=9.7 Hz,\Hua), 4.33 (1H, d, J=9.7 Hz, {rwp),. 3.74 (1H, d, Hgl), 3.62 (1H, br dd,
Hosp), 2.88 (1H, q), 2.11 (1H, apdt), 2.00 (3H, s\, 2.0-1.8 (3H, m), 1.75 (3H, s, b, 1.37 (3H, s),
0.96 (3H, d), 0.80 (3H, s), 0.60 (1H, apdt), 0.51 (1H, apbrt), 0.39 (3H, s), 0.22 (9H,5,1FC NMR (125
MHz, CgDg) 0 207.6, 169.1 (¢, 155.3, 119.5, 109.2, 94.6, 90.5, 74.8, 71.9, 66,9 66.6, 56.350.8,
48.4, 45.2, 44.1, 37.6, 37.4, 35.4, 34.2, 30.8, 28.8, 28.0, 27.2, 25.8, 21.2, 20.97Q, 13.9 (G,
11.1, 10.4, 2.2 (3C, x); MS (El): 634 (M); MS(CI): 635 (M+H, base peak), 5481+H-HOTMS); HRMS
(El): calcd for G4H5,0,SSi 634.3360; found 634.3353.

North 1 a-bromoketone 7br and a-azidoketone 7n3:

Me, .—OTBDMS

Me, .—OTBDMS
H3C, O>i Me, O>i

ACO - = N NOTBDPS ACO = N NOTBDPS

7br 7n3

To a magneticallystired THF solution (4.9 mL) of north ketone7a (84 mg, 0.097 mmol),
phenyltrimethylammonium triboromide (PTAB) (38 mg, 0.10 mmol) was added in one poridaG fatlowed by
addition of HOAc in THF (1Qug, 1%v/v). The reaction was quenched with concentrated aquegBgNat the
point when the color of the suspension changed from orange to pale yellow. The mixture was extracte® with E
(3x20 mL) and the combined organic extracts were washed with (i@ mL) and driedMgS0O,). Silica gel
chromatography (15% EtOAc/hexane) afforded 78.5 mg (86%)bwbmoketon&br and 6 mg (7%) ostarting
material7a. 1H NMR (300 MHz, CDC}): 6 7.84 (2H, m), 7.73 (2H, m), 7.42 (6H, m), 5.56 (1H, brsp3
(1H, dd, J =11.0, 5.1 Hz), 4.93 (1H, br s), 4.71 (1H, dd, J=13.0, 6.2 Hz), 4.31 (1H, dd, J=1042),8.0
3.99 (1H, s), 3.10 (1H, d, J=10 Hz), 2.97 (1H, d, J=10 Hz), 2.55 (1H, dd, J = 13, 6.3 Hz), 2.4BF2,.42
m), 1.99 (3H, s), 1.23 (3H, s), 1.13 (3H, s), 1.11 (3H, d, J = 7.1 Hz), 1.10 (3H, s), 1.00 (9H, gPH.74
s), -0.15 (3H, s), -0.16 (3H, s), 2.2-0@@mainingH’s, m); 13C NMR (75 MHz, CDCls): & 200.5,170.2,
150.6, 135.9, 135.5, 133.6, 132.6, 130.2, 129.8, 128.0, 127.6, 122.7, 116.4, 93.1, 89.2, 8178.94.2,
69.1, 53.7, 53.3, 52.2, 50.9, 46.9, 44.2, 43.6, 39.2, 37.5, 33.1, 28.1, 27.8, 27.4, 26.6, 25.9]1.25.6,
19.2, 18.2, 13.6, 11.9, 8.7, -5.6, -5.8; MS (FABBA): 949 (Mt+H); HRMS (FAB, NBA): calcd for
Cs1H74BrOgSi, 949.4106; found 949.4125a]p23 = + 45° in CHCl, (¢ = 1.0).

Tetramethylguanidinium azidgl7 mg, 0.11mmol) was dissolved in CENO, (0.8 mL) and added to a
solution of 7br (26 mg, 0.027mmol) in CHNO, (2 mL). The reactiorwas allowed to stirfor 6h. The
CH3NO, was removed in vacuo and the product Vileered through a 2 inch pad dlica gel elutingwith 15%
EtOAc in hexane to afford 25 mg (100%)7f3 as a white film. 1H NMR (CDCk): 8 -0.16 (s, 3H), -0.15 (s,
3H), 0.74 (s, 9H), 1.00 (s, 9H), 1.10 (s, 3H), 1.11 (d, J = 7.1 Hz, 3H), 1.13 (s, 3H), 1.23 (s, 3H), 1.99 (
3H), 2.45 (q, J = 7.1 Hz, 1H), 2.97 (d, J = 10 Hz, 1H), 3.10 (d, J = 10 Hz, 1H), 3.96 (dd, J = 13, 6.3 H
1H), 3.99 (s, 1H), 4.31 (dd, J = 10, 8.0 Hz, 1H), 4.93 (br s, 1H), 5.03 (dd, J = 11, 5.1 Hz, 1H), 5.56 (br
1H), 7.36-7.46 (m, 6H), 7.72-7.75 (m, 2H), 7.83-7.86 (m, 2H), 0.8{B#aining H, m); 13C NMR
(CDCly): 6 -5.8, -5.6, 8.7, 12.3, 13.6, 18.2, 19.2, 21.3, 25.6, 25.9 (3C), 26.6 (3C), 27.5, 27.83328,2,
37.2, 37.5, 43.5, 44.2, 44.9, 47.1, 52.3, 53.3, 63.7, 69.1, 73.9, 74.2, 81.9, 89.2, 93.1, 116.427X.7,
(2C), 128.0 (2C), 129.8, 130.2, 132.6, 133.6, 135.5 (2C), 135.9 (2C), 150.6, 170.2, 204.5; MS (FA
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NBA): 912 (M"+H); HRMS (FAB, NBA): calcd for CgqH74N30gSi, 912.5015; found 912.49870]p22
+64.2in CH2C|2 (C = 1)
South 7 bromoketone 8br and azidoketone 8:

.wOH .OH

32 mg 8a gave25 mg (82%) of 8br. Rf = 0.16 (1:3 EtOAc/Hex);1H NMR (CsDgs 300 MHz) & 0.31 (s,
9H), 0.31 (s, 3H), 0.98 (s, 3H), 1.03 (d, J = 7.2 Hz, 3H), 1.10 (s, 3H), 1.80 (s, 3H), 1.83-2.1 (4L£3n),
(dd, J =12.6, 6.2 Hz, 1H), 2.33 (q, J = 7.1 Hz, 1H), 3.24 (dd, J = 11.3, 2.6 Hz, 1H), 3.74 (d, J = 11.3 F
1H), 4.10 (dd, J = 13.4, 6.2 Hz, 1H), 4.77 (d, J = 2.4 Hz, 1H), 5.15 (dd, J = 11.6, 4.6 Hz, 1H), 5.32 (t, J
2.3 Hz, 1H);13C NMR (GsDg, 75 MHz)d 2.3 (0), 9.1 (0), 10.8 (0), 19.8 (0), 20.7 (0), 25.1 (0), 26.82E}
(e), 28.2 (e), 28.6 (e), 32.6 (e), 34.0 (0), 38.3 (e), 43.2 (e), 45.0 (0), 46.7 (0), 49.5 (0), 50.0 (é9),53.6
56.2 (e), 65.9 (e), 68.9 (e), 73.2 (0), 89.9 (0), 93.1 (e), 107.7 (e), 117.8 (0), 158.2 (e), 168.8 (d¥):197.9
MS (El): 652/654 (M}; HRMS (EI): calculated for §3H49BrO;Si 652.2431, found 652.2464.

25 mg8br gave23 mg (96%) of 8 Rf = 0.16(1:3 EA/Hex);1H NMR (CsDg, 300 MHz) & 0.31 (s,9H),
0.32 (s, 3H), 0.98 (s, 3H), 1.03 (d, J = 7.2 Hz, 3H), 1.12 (s, 3H), 1.80 (s, 3H), 1.83-2.1 (4H, m), 3.22 (dd.
=13, 6 Hz, 1H), 3.26 (dd, J = 11.1, 2.5 Hz, 1H), 3.75 (d, J = 11.1, 1H), 4.78 (d, J = 2.2 Hz, 1H), 5.16 (dd
=11.7, 4.6 Hz, 1H), 5.33 (t, J = 2.3 Hz, 1FC NMR (GsDg, 75 MHz) 2.3 (0), 9.1 (0), 11.3 (0), 19®),
20.7 (0), 25.1 (0), 26.9 (e), 27.4 (e), 28.2(e), 28.7 (e), 32.6 (e), 33.9 (0), 36.2 (e), 43.0 (e), 44.2 (8), 44.9
46.7 (0), 49.5 (0), 56.3 (e), 63.0 (0), 65.9 (e), 68.9(e), 73.3 (0), 89.9 (0), 93.2 (e), 107.7 (e), 11156.70),
(e), 168.9 (e), 202.8 (e); MS (El): 615 (MHRMS (EI): calcd for GoH49gN307Si 615.3340, found 615.3321.

25’epi1-South 7 bromoketone 6br and azidoketone 6:

15 mg of6a gave 5 mg (33%) ofmixed 2-bromo-3-keto-5,6- and 5,5-spiroketals @thg (52%) of 6br:
1H NMR (300 MHz, GDg): & 5.26 (1H, br s), 5.10 (1H, dd, J=11.5, 4.5 Hz,}H4.72 (1H, brs, K), 4.05
(dd, J = 13.4, 6.2 Hz, 1H), 3.72 (1H, d, J=11 Hzg 4 3.18 (1H, dd, J=11, 2 Hz,4}), 2.30 (1H, qJ=7.0
Hz, H,p), 2.18 (dd, J = 12.6, 6.2 Hz, 1H,,}, 2.08-1.85 (3H, m), 1.75 (3H, s,AH), 1.14 (3H, s, H),
1.07 (3H, s, Hg), 0.99 (3H, d, J=7 Hz, §), 0.27 (3H, s, Hy), 0.25 (9H, s).13C NMR (75MHz, CgDg): 6
197.9 (G), 168.8 (Gp, 158.0 (G,), 117.8 (G5), 107.4 (G,), 93.1 (Gg), 89.7 (G,), 73.2 (G,), 68.8
(Cyg), 66.5 (Gg), 56.2 (G3), 53.5 (G), 50.0 (G), 49.4 (@), 46.2 (Gy), 44.9 (G), 43.2 (G), 38.3 (Gy),

34.4, 34.0 (), 30.8 (G,), 28.6 (G), 27.4 (Gy), 26.8 (Gy), 24.2 (G), 20.7 (G, 19.8 (Gy), 10.9 (Gy),
9.1 (Gy), 2.3 (Gn9d- MS (FAB): 653/655 (M+H); HRMS (FAB): calculatedfor M+H Cz3H49BrO;Si

653.2509, found 653.2522.
7 mg of 6br gave4 mg (61%) of 6 containingl5% 6br: 1H NMR (300MHz, CgD¢): & 5.26 (1H, br s),

5.10 (1H, dd, J=11.5, 4.5 Hz,;}}, 4.72 (1H, brs, k), 3.72 (1H, d, J=11 Hz, §.), 3.18 (1H, ddJ=11,2
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Hz, Hyg), 3.14 (1H, dd, J=13, 7 Hz, i 2.28 (1H, q, J=7.0 Hz, ), 2.03-1.87 (3H, m), 1.75 (3H, s,
Hao), 1.15 (3H, s, Hg), 1.09 (3H, s, Hg), 0.99 (3H, d, J=7 Hz, §), 0.24 (9H, s). 13C NMR (75MHz,
CeDe): 8 202.4 (G), 168.5 (G, 158.0 (Gy), 117.8 (Gs), 107.4 (G»), 93.1 (Gg), 89.8 (G7), 73.3 (Go),
68.8 (Gy), 66.5 (Gg), 63.0 (G), 56.2 (Ga), 49.5 (G), 46.2 (Gy), 44.9 (G), 44.1 (G), 43.0 (G), 36.5
(C10), 33.9 (G), 30.8 (Gy), 30.1 (G), 28.6 (G), 27.4 (Ga), 26.9 (Gy), 24.2 (G7), 20.7 (G, 19.8 (G,
11.2 (Gg), 9.0 (Gy), 2.3 (G-

North a-azido methoxime 7n3m and o -aminomethoxime 7:
Me, .—OTBDMS Me, .—OTBDMS

e ve, O

-~ NOTBDPS -~ NOTBDPS
o) .0
Na. OH HoN,, OH
NT NT
OMe 7n3m OMe 7

To a CHCI, solution (3 mL) ofa-azido keton&n3 (11 mg, 0.012 mmol) waadded pyriding0.2 mL) and
methoxyamine hydrochlorid@.9 mg, 0.035 mmol).The resulted mixturevas stirred aR.T. for 2h. After
concentration, residue was purified by flash column chromatography on silica gel (1:10 EtOAc/Hex) to provide
mg (98%) of aazido methoxim&@n3m. 1H NMR (300 MHz, CDC}): 6 7.84 (2H, d, J=7.8 Hz), 7.76 (2H, d,
J=7.6 Hz), 7.42 (6H, m), 5.53 (1H, s), 5.03 (1H, dd, J=11.7, 4.9 Hz), 4.93 (1H, s), 4.29 (1H;10d),

8.0 Hz), 3.99 (1H, s), 3.96 (3H, s), 3.09 (1H, d, J=10 Hz), 2.96 (1H, d, J=10 Hz), 2.43 (1H, q, 711982),
(3H, s), 1.22 (3H, s), 1.11 (3H, d, J=7.1 Hz), 1.09 (3H, s), 1.00 (9H, s), 0.97 (3H, s), 0.76 (AH1B),
(3H, s), -0.17 (3H, s), 2.2-0.@emainingH's, m). 13C NMR (75MHz, CDCl;): d 170.4, 155.2151.1,
136.1, 135.6, 133.7, 132.7, 130.3, 129.9, 128.1, 127.7, 122.6, 116.5, 93.3, 89.4, 82.0, 74.69.34.0,
62.1, 57.7, 53.4, 52.7, 44.5, 44.4, 37.6, 37.0, 33.3, 28.3, 27.7, 27.4, 26.7, 26.0, 25.7, 21.58.89.3,
13.7, 12.3, 8.9, -5.5, -5.7.; MS(FABTT/DTE): 913 (M*-N,+H); HRMS (FAB, DTT/DTE): calcd for
Cs,H,5N,0gSi, 913.5219 found 913.522[3] = + 69° ( ¢=1.0, CKCl,).

To a THF solution (3nL) of a-azidomethoxime7n3m (160 mg, 0.1/mmol) was added PP (134 mg,
0.51 mmol) and water (0.14 mL). The resulted solution was stirred at R.T. for 24h and then concestnated.
amout of water was removed by azeotropic distillation over toluene (20 mL). The resulted residue was purified
flash column chromatography on silica gel (1:1 EtOAc/Hex to 1:20 MeOKZGHto give133 mg (86%) of the
north a-aminomethoxime7. 1H NMR (300MHz, CDCly): 6 7.83 (2H, d, J=7.8 Hz), 7.76 (2H, d=11.7
Hz), 7.42 (6H, m), 5.52 (1H, s), 5.00 (1H, dd, J=11.7, 4.9 Hz), 4.92 (1H, s), 4.29 (1H, dd, J=1042),8.0
3.97 (1H, s), 3.84 (3H, s), 3.09 (1H, d, J=10 Hz), 2.96 (1H, d, J=10 Hz), 2.42 (1H, q, 7.0 Hz), 2.04 (2H,
s), 2.00 (3H, s), 1.22 (3H, s), 1.09 (3H, d, J=7.1 Hz), 1.08 (3H, s), 1.00 (9H, s), 0.99 (3H, s), 0.77 (9H, .
-0.17 (3H, s), -0.18 (3H, s}3C NMR (75 MHz, CDC}): 6 170.4, 160.5, 151.5, 136.1, 135.6, 133L32.7,
130.3, 129.9, 128.1, 127.7, 122.3, 116.5, 93.4, 89.4, 81.9, 74.7, 74.0, 69.3, 61.6, 53.5, 5248.49.7,
45.6, 44.4, 37.6, 37.0, 33.3, 29.8, 28.5, 27.8, 27.4, 27.3, 26.7, 26.0, 25.7, 21.5, 19.3, 18.32.43.7,
8.9, -5.5, -5.7.; MS(FABDTT/DTE): 915 (M++H); HRMS (FAB, DTT/DTE): calcd for Cg,H;gN,OgSi,
915.5375 found 915.5384; [g]= + 54° ( ¢=2.0, CKLCl,).
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20epi-Northl aminomethoximé: Me, +—OTBDMS

By the same procedures, 10 mg of ketbagave 8.4 mg (80% for dteps,

95 x 99 x 92 x 91) 0b: H NMR (300MHz, CDCk): 8 7.8-7.6 (2H, m),
7.43-7.3 (3H, m), 5.52 (1H, br s), 5.27 (1H, dd, J=11.4, 5.4 #ZP H,N,
(1H, br s), 3.97 (1H, m), 3.84 (3H, s), 3.2-2.96 (3H, m), 2.42 (1H, q, 7.0]
Hz), 2.04 (3H, s), 1.39 (3H, s), 1.18 (3H, s), 1.09 (9H, s), 0.97 (3H, %M ]
0.77 (9H, s), 0.69 (3H, d, J=7 Hz), -0.18 (3H, s), -0.19 (3H1& NMR ©
(75 MHz,CDCl): 6 172.2, 159.2, 136.1, 134.1, 133.7, 129.9, 129.7, 127.9, 127.6, 125.7, 119.2,
114.1, 109.5, 91.4, 90.5, 81.8, 75.2, 74.5, 69.6, 61.6, 60.5, 56.6, 49.6, 48.1, 45.1, 38.5, 3629.83.4,
29.1, 27.8, 27.2, 26.1, 26.0, 25.9, 21.9, 19.4, 18.3, 16.4, 14.3, 12.2, 7.8, -5.5, -5.6. MB{HABLE):
914 (M*); HRMS(FAB, DTT/DTE): Calcd for g,H7gN>0OgSi> 915.5375, found 915.5346.

Protected 20epi-cephalostatir3@ and20epi-Cephalostatin J:
Me “\_OTBS

HO™ R = Ac and/or H HO™"
Me Me

To a solution ofn-azidoketone8 (3.5 mg, 0.56&mol) and a-aminomethoxime5 (5.7 mg, 0.62%umol)
in benzend3 mL) wasadded dibutyltindichlorid¢0.3 mg, 10mol%), 4A molecular sieves (9 mg, 100 wt%)
and polyvinylpyridine (9 mg, 100 wt%). The reaction flask was equipped with a Dean-Stark tthp amxdture
was heated at reflux, with azeotropic removal of water, for 2.5 H@usmL of freshbenzenavas added twice
to maintain the solvent level in the reaction vessel) at wirnioh TLC (25% EtOAc in hexane) indicatedomplete
consumption of the-azidoketoné. The mixture was cooled, filtered througdlite and thesolids were washed
with methylene chloride. Evaporation of the filtrates and sgc gawg recoveredb (quant.)and6.1 mg of3p
(76%, 99%based on recoveres) containing ~20%l2- and/or 12’-alcohols. The mixture was deprotected
without further purification. Fothe mixture3p, 1H NMR (300MHz, CDCk) (selected) 8.0 (4H, m), 7.3
(3H, m), 5.09 and 4.81 (1H, br s, H16), 4.41 (1H, t, H23), 3.9 (1H, br s, 17-OH).

To a solution of3p (6.1 mg, 0.43umol) in THF (2 mL) wasadded 2QuL of a 1.0M solution offBAF in
THF (2 pmol, 4.5 eq) and the mixture was heated at reflux for 2 hours. The reaction mixture was cooled and
solvent was evaporatedThe residuewas dissolved in a:1 mixture of MeOH/HO (2 mL) and K,CO;
(7.5 mg, 0.054 mmol) was added. The resulting suspension was heated at reflux for 0.5 hoursanobtied,
volatile components were removed on a rotary evaporalte residuewvas dissolved irEtOAc, washed with
water, and dried over sodium sulfate. Evaporation of the solvent followed by sgc (3-5% MeOH in chloroform)
the residue gave.8 mg of3 (71%). IH NMR (600MHz, CsDsN): 8 6.60 (1H, s), 6.40 (1H, d, J=H)z),
6.30 (1H, t, J=5.5 Hz), 5.72 (1H, s), 5.62 (1H, 5 5.60 (1H, s, Hs), 5.50 (1H, d, J=4.1 Hz)5.18
(1H, s, Hg), 5.12 (1H, s), 5.10 (1H, s), 4.72 (1H, sygH 4.68-4.58 (2H, m, kb, Hyg), 4.19 (1H, m,
Hi»), 4.01 (1H, d, J=11.5 Hz,44,), 3.80 (1H, dd, J=11, 5.9 Hz§}), 3.70 (1H, dd, J=11, 5.9 Hz,,k}),
3.61 (1H, d, J=11.3 Hz, ), 3.46 (1H, g, J=7.5 Hz, 4J), 3.13 (1H, d), 3.10 (1H, d), 2.90 (2H, n2,83
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(1H, dd), 2.7-2.5 (5H, m), 2.28-2.04 (8H, m [1H unassigned]), 1.95 (1H, s), 1.91 (3Hg)s, 166 (3H, d,
J=7.5 Hz, H,), 1.62 (3H, s, H,), 1.32 (3H, s, Hg), 1.29 (3H, d, J=6.9 Hz, H.), 1.23 (3H, s, H;), 1.04
(1H, apdt), 0.95 (1H, apdt), 0.86 (1H, apt), 0.75 (6H, brs, ¢ho). 13C NMR (150MHz, CsDsN): 158.9
(C14), 154.8 (G,), 148.9 (G), 148.8 (G)), 148.6 (G), 148.5 (GQ), 120.0 (G5), 119.6 (Gs), 114.8 (G»),
107.9 (G,), 93.7 (Gg), 93.3 (G7), 93.2 (Gg), 92.8 (G7), 81.9 (Gg), 75.7 (Go), 74.6 (G,), 73.0 (Gy),
70.2 (Gg), 69.4 (Gg), 65.8 (G5), 58.4 (G3), 56.0 (G3), 52.9 (&), 51.6 (G), 50.9 (Gy), 48.5 (Gg),
46.3 (G), 46.0 (G), 41.7 (G)), 41.6 (G), 40.6 (G,), 36.3 (2C, Gpg10), 36.0 (§), 35.8 (G), 34.0 (G),
33.9 (G), 33.3 (G4), 29.9 (Gy), 29.5 (G), 29.2 (G1), 29.0 (G)), 28.4 (G), 28.3 (G), 27.7 (G3), 27.0

(Ca7), 26.9 (G7), 15.0 (Gg), 13.0 (Gg), 11.8 (Gg), 11.7 (Gg), 10.1 (Gy), 8.2 (Gy). MS (FAB,
DTT/DTE): 929 (MF+H); HRMS(FAB, DTT/DTE): Calcd for €4H,7N0y, 929.5527, found 929.5498.

Protected 25 epi-cephalostatin 7 (4p) and 25’epi-cephalostatin 7j:

4p

Me™" R = Ac and/or H Me""
OH OH

Using the same procedure & 3p, 3 mg of6 (85% pure,0.414pumol) and4.9 mg of7 (0.536umol)
afforded2.9 mg of4p (50%, contained ~25%12- and/or 12’-alcohols).4p: 1H NMR (300 MHz, CDCl)
(selected)d 5.52 (1H, br s, H15), 4.79 and 4.72 (1H, br s, H16), 4.60 (1H, t, H23), 4.33 (1H, br s, 17-OH).

Deprotection oftp (2.9 mg) utilizing the same procedure as3praffordedl.4 mg of4 (73%): IH NMR
(300 MHz, GDsN) [many peaks -0.05 from cstat 7]6 8.13 (1H, d, J=11.3 Hz), 6.60 (1H, br t, JH&),
6.23 (1H, s), 6.21 (1H, s), 5.59 (1H, brs;sH 5.49 (1H, s, Hs), 5.20 (1H, s, Hg), 5.11 (1H, s, Hg),
4.78 (1H, dd, Hy), 4.77 (1H, s), 4.66 (1H, s), 4.14 (1H, d, J=11.2 Hz; J4 4.12 (1H, ddd, 11.9, 5.0, 1.0
Hi,), 4.01 (1H, dd, H,), 3.75 (1H, dd, J=11.0, 5.9 HHs,), 3.65 (1H, dd, J=11, 5.9 Hz, k), 3.55
(1H, m), 3.41 (1H, d, J=11.2 Hz,,H,), 3.05 (1H, d), 3.03 (1H, d), 2.97-2.77 (3H, m), 2.75-2.5 (4H, m),
2.42 (1H, apdt), 2.30 (1H, t), 2.16 (1H, q), 2.1-1.9 (5H, m), 1.96 (1H, s), 1.58 (3H,,5, 144 (3H, s
H,~), 1.29 (3H, d, J=7 Hz, §), 1.28 (3H, s, Kg), 1.24 (3H, d, J=7 Hz, &), 0.90 (1H, apbrt, k), 0.86
(1H, apbrt, H.), 0.70 (3H, s, Hg), 0.68 (3H, s, Hy). 13C NMR (125MHz, CDCk): 154.9 (G,), 152.8
(C14), 148.9 (G), 148.8 (G'), 148.6 (2C, Gg 3), 121.4 (G5), 119.3 (G5), 116.7 (Gy), 107.5 (Gy), 93.6
(2C, Cgg17'), 93.2 (Gg), 91.7 (G7), 82.4 (Gg), 75.4 (G,), 75.3 (Gy), 71.6 (Gy), 69.8 (Gg), 69.6
(Cye), 67.5 (G5), 55.3 (G3), 55.2 (G3), 53.4 (G), 53.0 (&), 47.1 (Gy), 45.8 (Q), 43.9 (Gyp), 41.9
(Cg), 41.8 (G)), 40.4 (G,), 36.4 (2C, Gpg10), 35.5 (2C, Gga'), 34.4 (Gy), 34.0 (G), 33.9 (@), 30.0
(Cy3), 29.1 (G9), 28.7 (G1), 28.5 (2C, Gg7), 28.4 (G), 28.3 (G), 25.6 (Gy), 24.3 (G7), 12.5 (Gy),
12.2 (Gg), 12.0 (2C, Ggg19), 9.1 (Gy), 7.6 (Gy). MS (FAB, DTT/DTE): 929 (Mt+H); HRMS(FAB,
DTT/DTE): Calcd for G4H77N20;4 929.5527, found 929.5497.
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Comparisorof the analogues8 and4 to naturalcephalositin 7 (2) showsthe expected\NMR relationships.
For 3, substantial shielding changes characteristic (V20 steroids occur throughotite C-F rings inboth
carbon and proton spectra (see also the following Tables 3$isand Asthese patterns held true throughout the
synthesis, and this series’ stereochemistry was unambiguously determined by*Xaesidentity of the product
rests secure. Fa¥, shielding changes due to thkeredC25 stereochemistry are restricted to theing as is
typical for otherknown steroids (see alsbe following Tables2si, 4siand5si). In keeping withthe greater
shielding effect of oxygen vs carbbhexchanging amxial OHfor an axial Meresults in significant deshielding
of C23-25 (the reverse occurs when exchanging an H for an Me) and shielding of the C27.

Table 1si. 13C NMR and 'H NMR comparison of cephalostatin 7 (2),'° 20epi-cephalostatin 7 (3), and 25’epi-
cephalostatin 7 (4). Substantial variations? from 2 are in bold.

nucleus 13C 1H

cpd 2 3 4 2 3 4 2 3 4 2 3 4
subunit south south  south north  north north south south south north north  north
solvent P P C P P C P P P P P P

1 46.0 46.0 45.8 46.0 46.3 458 ol 2.61 2.62 2.6 2.61 258 2.6
13 3.08 313 3.03| 3.08 310 3.05
2 148.9 148.8 148.8 1489 1489 1489 2
3 148.6 148.6 148.6 148.6 1485 148.6 3
4 35.8 358 35.5 35.8 36.4 355 o4 289 290 283 | 289 290 2.83
43 260 2.65 2.6 2.66 2.65 2.6

5 41.8 416 41.8 41.8 417 41.9 5 1.56 1.56
6 28.3 283 28.4 28.3 28.4 28.3 06 1.48 1.48
66 1.20 1.20
7 29.0 29.0 28.5 29.0 29.5 285 a7 131 1.63
7B 1.55 1.42

8 340 34.0 34.0 33.8 339 33.9 8 2.06 2.1 2 2.04 2.1 ~2
9 52.9 52.9 53.0 53.2 51.6 534 9 0.85 0.86 0.82 0.88 1.04 0.90
10 36.3 36.3 36.4 36.3 36.3 36.4 10
11 29.2 29.2 28.7 29.0 29.9 29.1 di1 2.08 2.1 ~2 204 21 ~2
118 1.75 1.72

12 75.7 75.7 75.3 75.6 74.6 75.4 12 417 419 4.12 4.05 4.63 4.01
13 56.0 56.0 55.3 55.4 58.4 552 13
14 1549 1548 1549 152.7158.9 152.8| 14
15 120.0 1196 1193 122.3120.0 1214 15 5.60 5.60 5.49 5.64 5.62 5.59
16 93.7 93.7 93.6 93.2 92.8 93.2 16 5.17 518 5.11 5.24 4.72 5.20
17 93.3 93.3 93.6 91.7 93.2 91.7 17
18 13.0 13.0 12.5 126 15.0 12.2 18 131 1.32 1.28 131 1.91 1.28

19 11.7 11.7 12.0 11.7 11.8 12.0 19 0.76 0.75 0/70 075 0.75 0.68
20 48,5 485 47.1| 445 50.9 439 20 2.19 2.2 2.16 2.83 3.46 2.85

21 8.1 8.2 7.6 9.0 10.1 9.1 21  1.26 1.29 1.24 1.33 1.66 1.29

22 1079 1079 107.5 117.2114.8 116.7| 22
23 27.7 277 30.0| 715 73.0 716 | 2%t 253 256 2.42| 479 4.63 4.78

l

233 1.52
24 333 333 34.4| 395 40.6 404 |24 1.85 271 2.83 271
248 211 21  ~2 | 234 2.2 230

25 65.8 65.8 67.5| 828 81.9 824 25
26 70.2 70.2 69.8 69.3 69.4 69.6 ®6 3.57 361 3.41| 3.79 3.80 3.75
26 398 401 4.14| 3.70 3.70 3.65
27 27.0 27.0 24.3| 26.4 26.9 25.6 27 1.23 123 1.44| 161 1.62 1.58

aDefinedgenerally as>0.5 ppm changes inCNMR shiftsand>0.05 ppm changes irHNMR shifts. Since much of the
CNMR spectrum of 4s shifted upfield by ~0.2-0.5 ppm, upfield chang€s7 ppm and downfieldchanges>0.3 ppm are
here considered substantial. The HNMR spectrudh & alsoshifted upfield~0.05 ppm, saimilar considerationsapply.
The upfield shifts in the CNMR spectrum4gvident for C15,15',20, and 20’ are ascribed to the use of CDCI3 solvent.
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20aMe, 2200, 250Z (25eqMe) 20aMe, 2200, 25BZ (25axMe) 20aMe, 22030, 250Z (25eqMe) 20aMe, 220, 25BZ (25axMe)
aaa z aab abb

bba bbb
20BMe, 2200, 25aZ (25eqMe) 20BMe, 2200, 25BZ (25axMe) 20BMe, 22B0, 2507 (25eqMe) 20BMe, 22B0, 25BZ (25axMe)

Table 2si. Brief overview of HNMR of [5,6]-spiroketals as a function of 20,22,25 stereochemistry.

[ref] A-ring code, # W/X R Y2 Z2& sol2 12 16 18 19 20 21 26a/b 27
substituent
[18] 3Ac aaa(tigg) H/H aH 439 076 084 <2 0.95 3.47 /3.37 0.79

[18] 3Ac baa(tig) H/H aH 442 0.93 083 2.41 1.23 347 m 0.78

439 077 084 <2 087396 / 3.281.08

436 105 092 -2 1.06 3.43/3.30 0.79
440 123 092 2.58 1.25 345 m 0.78

[18] 3Ac aaa (hec) O aH

H
H
[18] 3Ac aab(tig) H/H aH H
H
[18] 3Ac baa (hec) O aoH H

I T T T T
OO0 o0o0

[11b] 3AC aaa(51) H/OAc ene OT OH B 522 480 114 052 235 105 3.76/325 0.99
[11b] 3AC aab (72) H/OAc ene OT OH B 5.17 477 112 048 232 100 3.78/19 1.15
[11b] 3keto aaa(79) 8a HIOAc ene OT OM B 5.14 477 112 041 233 104 358/351 0.77
[11b] 3keto bbb (89) H/OAc ene OT OM B 5.01 4.85 1.34 040 2.82 0.91 4.12 / 3.381.22
[11b] 3keto bba (90) 6a H/OAc ene OT OM B 5.03 4.86 1.37 0.39 2.88 0.96 3.63 / 3.75 0.80
[11b] 3keto aaa(78) H/OAc ene OT OH B 5.18 478 1.14 046 236 104 3.75/3.24 0.98
2Br,3keto aaa8br H/OAc ene OT OH B 5.15 477 110 031 2.33 1.03 3.74/3.24 0.98
2Br,3keto aab 6br H/OAc ene OT OH B 5.10 4.72 1.07 0.27 230 0.993.72 / 3.181.14
[11b] 2Ng,3keto aaa (6) 8n3 H/OAc ene OT OH B 5.16 478 1.12 032 233 103 3.75/3.26 0.98
2N3,3keto aab 6n3 H/OAc ene OT OH B 5.10 4.72 1.15 0.29 230 0.993.72 / 3.181.14
[19] pyraz. aaa 2 H/OH ene OH OH P 417 517 131 0.76 219 126 3.98/357 1.23
[20] pyraz. ?abb(2) H/OH ene OH OH P 420 518 135 0.78 222 127 4.01/3.61 1.23
[21] pyraz. ?abb (13) HOH ene H OH P 419 519 133 077 221 129 4.02/3.62 1.23
pyraz aaa3 H/OH ene OH OH P 419 518 132 0.75 220 129 4.01/3.61 1.23
pyraz aab 4 H/OH ene OH OH P 412 511 128 0.70 2.16 1.244.14 | 3.411.44

a@Compound numbers used in the present work; those in parentheses are the numbers used in the reference given. T=TMS, M =
MTM. Spectral solvents: C = CDCI3, B = C6D6, P = C5D5N.
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20aMe, 2200, 250Me 20aMe, 2200, 25BMe 7 ! 20aMe, 22B0, 25BMe Me,
: O abb

20aMe, 2200, 25aMe 20aMe, 2200, 25BMe 20aMe, 220, 25BMe 20aMe, 22p0, 25Me

Table 3si. HNMR of [5,5]-spiroketals as a function of 20,22,25 stereochemistry

[reflA-ring code, # W/X R Y Z Z sol. 12/Ac 16 18 19 20 21 26a/b 27
[11b] aaa (759 H/IOAc ene OH H OH B 393 4.84 118 0.59 2.01? 089 3.37/351 0.83
/1.75
[11b] aab (75R) H/OAc ene OH H OH B 4.04 4.97 121 0.60 2.05? 0.98 3.15-3.23 1.31
11.74
[11a] 3OAc bbb (643) H/OAc ene OT OP OH C 505 47 141 097 274 083 3.13/3.01 1.15
12.05
[11a] 3keto abb H/OAc ene OH OP OH C 5.04 494 125 106 248 1.08 3.06/293 1.16
(90a) /1.99

[11a] 3keto bba (90B) H/OAc ene OH OP OH C 5.27 454 1.37 0.66

[11a] 3keto aba (93a) H/OAc ene OH OP OH C 5.02 493 1.25* 1.07 246 1.07 3.24/3.06 1.24*

[11a] 3keto bba H/OAc ene OH OP OH C 528 454 1.35 0.71
(93a)

[11a] 3keto abb H/OAc ene OH OP OD C 503 494 124 106 246 111 3.10/297 1.10
(91a) 7a /1.99

[11a] 3keto bbb H/OAc ene OH OP OD C 528 450 138 104 245 0.69 3.15/3.09 1.16
(91B)5a 12.07

[11a] 30Ac abb H/OAc ene OH OP OD C 5.00 493 120 0.87 246 109 3.09/296 1.09
(92a) 11.97

[11a] 30Ac bbb (923) H/OAc ene OH OP OD C 5.27 450 139 0.86 248 069 3.15/3.09 1.18

/2.06

[11a] 2NH2, abb  H/OH ene OH OP OD C 5.00 4.92 122 099 242 1.09 3.09/296 1.08
3NOMe  (6) 7

2NH2, bbb 5 HOH ene OH OP OD C 527 449 139 097 242 069 3.08/3.05 1.18
3NOMe

[11a] 30OH abb HOH ene OH OH OH P 403 523 134 079 285 136 380/3.70 1.64

(94a)
[11a] 3OH bbb (943) H/OH ene OH OH OH P 459 510 188 0.79 344 164 3.79/3.70 1.60
[19] abb 2 HOH ene OH OH OH P 405 524 131 075 283 133 379/370 1.65
pyraz bbb 3 H/OH ene OH OH OH P ~462 512 191 075 346 166 3.80/3.70 1.62

pyraz abb 4 HOH ene OH OH OH P 401 520 128 070 285 129 3.75/3.65 1.58

aCompound numbers used in the present work; those in parentheses are the numbers used in the reference given. T=TMS, D =
P = TBDPS. Spectral solvents: C = CDCI3, B = C6D6, P = C5D5N. *Assignments may be interchanged.
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The NMR shieldingpatternsfor “25'epiSouth7 ketone”6a (9 0) do not matchthoseexpectedor a steroid

differing only at C25 from a relatedsteroid TablesAsi and 5si preseithe NMR of relateccompounds which

shouldmake cleathat, althougtthe starting spiroketal apparently did nmmissess amaxial methyl atC25, the
bromoketoneintermediate6br _displayed all of the expectedNMR shifts for the requisite 200,220,223

(20S,22R,25R) stereochemistryasdid the couplingpartneré andthefinal product4.

Table 4si. 13C NMR2 Comparison of South 7 type units isolated or in cephalostatins, ritterazines or analogues:
20Me, 220f, 25Me a vs B (25BMe = axial for natural 22a “prone” F-ring chair)

ref 11b,21 11b,19 11b,21 11b 11b 11b 11b 11b 11b 11b
cpd ritt K cstat 7| ritt K South 7 South 7 South 720(3,223 203,253 South 7 253~ | South 7 253- 203- 25'B-
(11 (10) (11 (77) (78) (79) S?éjé;] 7 S(()éj(t);\ 7 (80) South7 (6) South 7 cstat7 cstat7
# 2 8a iso-8a 6a 8br 6br 8 6 3 4
30H, 3keto,| 3keto, 3keto, 3keto,| 2aBr, 2aBr, | 2aN3, 2aNsg,
po 12Ac, 12Ac, | 12Ac, 12Ac, 12Ac,| 3keto, 3keto,| 3keto, 3keto,
170T 170T | 170T, 170T, 170T, 12Ac, 12Ac,| 12Ac, 12Ac,
250M 250M 250M| 170T 1707 | 170T 170T
ogao  aoo | oogo  aoo  ooo  |ood BBR Bap oao aaf o(o{0 aaf  agaa aap
sol P P B B B B B B B B B B P C
1 46.0 46.0 46.0 355 35.2 35.2 35.6 354 43.2 43.2 43.0 43.0 46.0 45.8
2 148.7 148.9 1486 315 37.5 375 37.8 37.4 53.6 3.5 63.0 63.0 148.8 148.8
3 148.6 148. 148.9 70.3 2082 207.6 2079 207.6 1979 1979 202.8 202.9 148.6 148.6
4 35.8 35.8 35.8 38.0 44.Q 44.0 44.3 441 50.0 50.0 44.2 44.1 35.8 35.5
5 41.7 41.8 41.8 44.0 44.8 44.8 45.4 452 45.0 44.9 44.9 44.9 41.6 41.8
6 28.2 28.3 28.3 29.6 28.2 28.0 28.3 28,0 28.2 27.4 28.2 27.4 28.3 28.4
7 28.9 29.0 29.0 355 29.0 29.0 29.0 28,8 28.6 28.6 28.7 28.6 29.0 28.5
8 34.0 34.0 34.0 34.8 34.5 345 34.3 34,2 34.0 34.0 33.9 33.9 34.0 34.0
9 52.9 52.9 52.9 50.9 50.1 50.251.1 50.8 495 49.4 49.5 49.5 52.9 53.0
10 36.3 36.3 36.3 36.7 37.1 375 37.8 37.6 38.3 38.3 36.2 36.5 36.3 36.4
11  29.2 29.2 29.2 26.7 26.§ 26.827.5 27.2| 26.8 26.8 26.9 26.9 29.2 28.7
12 75.6 75.7 75.7 74.0 73.6 73.6 75.2 74.8| 73.2 73.2 73.3 73.3 75.7 75.3
13 56.0 56.0 56.0 56.3 56.3 56.3 56.5 56.3 56.2 56.2 56.3 56.2 56.0 55.3
14 154.8 154.9 154.8 1595 158/8 158.855.1 155.3 158.2 158.00 158.2 158.0 154.8 154.9
15 120.0 120.0 120.0 117.1 11744 117.319.9 119.5 117.8 117.8/ 117.6 117.8 119.6 119.3
16 93.7 93.7 93.7 93.2 93.1 93.295.0 94.6| 93.2 93.1 93.2 93.1 93.7 93.6
17 93.3 93.3 93.3 89.9 89.9 89.891.2 90.5| 89.9 89.7 89.9 89.8 93.3 93.6
18 13.0 13.0 13.0 19.9 19.9 19.918.0 17.9, 19.8 19.8 19.8 19.8 13.0 12.5
19 11.7 11.7 11.8 11.7 104 10.4 10.7 10.7 10.8 10.8 11.3 11.2 11.7 12.0
20 48.4 485| 485 46.6 46.6 46.6 48.5 48.4| 46.7 46.2 46.7 46.2 485 47.1
21 8.2 8.1 8.2 9.2 9.2 9.2 11.7 11.1] 9.1 9.1 9.1 9.0 8.2 7.6
22 1079 107.9 1079 107.8 107/8 107.809.2 109.2 107.7 107.4) 107.7 107.4 1079 107.5
23 27.7 27.7 27.7 28.2 28.( 28.028.6 25.8] 274 30.8| 274 30.8| 277 30.0
24 33.3 33.3 33.3 32.6 32.6 31.330.4 30.8/ 326 34.4| 326 34.4| 333 34.4
25 65.7 65.8 65.8 66.1 66.( 71.6 72.9 71.9 65.9 66.4| 659 66.5| 658 67.5
26 70.2 70.2 70.2 68.8 68.9 64569.0 66.6| 68.9 68.8 68.9 68.8 70.2 69.8
27 27.0 27.0 27.0 25.4 25.3 21.2 21.2 21.2 25.124.2| 251 24.2| 27.0 24.3
Ac 169.0| 168.9 169.3 169.1 168.8 168.8 168.9 1685
Ac 20.8 20.8 20.4 20.9 20.7 20.y 20.7 207
T 2.3 2.3 2.3 2.2 2.3 2.3 2.3 2.3
M 13.9 14.1 13.9
M 66.9 66.9 66.9

agpectra in GDsN solvent = P, gDg = B, CDCk = C.POT = OTMS, OM = OMTM, Br = equatorial bromidegM equatorial azide.
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Table 5si. 'TH NMR?2 Comparison of South 7 type units alone or in cephalostatins, ritterazines and analogues:
20Me, 220f, 25Me a vs B (25BMe = axial for normal “prone” F-ring chair)
ref 21 11b,19 11b,21 11b 11b 11b 11b 11b 11b 11b 11b 11b 11b
cpd ritt K cstat 7 20R-  25'R- South| ritt K cstat 7 South 25R- | South 20R,22 20R,25| South 25R- | South 25R-
(11) (10) cstat7 cstat77 (76)| (11) (10) |7 (51) South| 7 (79) R-SouthR-South 7 (80) South| 7 (6) South
7 (72) 7@89) 7(90) 7 7
# 2 3 4 2 8a iso0-8a 6a 8br 6br 8 6
30Ac 3,12- 3,12-| 3keto, 3keto, 3keto,| 2aBr, 2aBr,| 2aN3, 2aNs,
pR diAc, diAc, | 12Ac, 12Ac, 12Ac, | 3keto, 3keto, 3keto, 3keto,
170T 170T|170T, 170T, 170T,| 12Ac, 12Ac,| 12Ac, 12Ac,
250M 250M 250M | 170T 170T| 170T 170T
agaa doo oodo oo daoo Qoo ood oo odf  ood BRR Bap oo oaof apB  aap
sol P P P P P B B B B B B B B B B B
la 2.67 261 262 2.6 253 2.50
13 3.13 3.08 3.13 3.03 3.17 3.15 223 2.18
2 4,10 4.05| 3.22 3.14
3 4.79 4.67 4.66
40 2.92 2.89 290 2.83 2.92 2.90
4 267 260 265 2.6 262 2.61
5 1.63 1.56
6a 1.55 1.48
68 1.27 1.20
70 1.35 1.31
B 175 1.55
8 209 206 2.1 ~2 2.08 210 205 210 207 203 200 2,00 2.03 198 204 1.98
9 0.99 085 086 0.82 085 0.77 0.68 0.70 0.5 065 0.61 0.61 0.61 |0.56 0.62 0.57
10
11 2.13 208 2.1 ~2 2.11| 2.10 2.10
a 1.82 1.75 1.80
113
12 419 417 419 412 415 407 4.08 522 5/17 5.18.01 5.03| 5.15 5.10| 5.16 5.10
13
14
15 560 560 560 5.49 558| 540 539 540 532 5345.25 532 | 532 526 533 5.26
16 5.18 5.17 5.18 511 515 491 489 479 4777 4.73.85 4.86| 4.77 4.72| 478 472
17
18 133 131 132 128 130 119 1.18 114 1,12 1.12.34 1.37| 1.10 1.07| 1.12 1.07
19 0.78 0.76 0.75 070 075 061 0.61 052 048 041 0.40 .39 0.31 |0.27 0.32 0.29
20 221 219 2.2 216 220 2.10 211 235 232 2332.82 2.88| 2.33 2.30| 2.33 2.30
21 129 126 129 124 12y 1.02 100 104 1,00 1.08.91 0.96| 1.03 0.99| 1.03 0.99
22
23 250 253 256 2.42 254 201 198 223 2.19 2.11| 195 193] 192 1.93
o 1.58 1.52
23pB
24 1.88 1.85 1.88
a 218 211 21 -2 2.18
243
25
26 3.62 357 361 3.41 3.61| 3.03 3.00| 3.25 3.19| 351 3.38 3.75| 3.24 3.18 3.26 3.18
36[3 402 398 401 4.14 400 3.72 3.69| 3.76 3.72| 358 4.12 3.63| 3.74 3.72 3.75 3.72
27 122 123 123 1.44 1.22| 093 090, 0.991.15| 0.77 1.22 0.80| 0.98 1.14H 0.98 1.14
Ac 1.75 1.75| 1.75 1.77 1.75 1.80 175 1.80 1.75
T 0.33 0.28| 0.33 0.22 0.22| 0.31 0.25| 0.31 0.24
Mm 205 1.91 2.05
e
Ma 439 4.38 441
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Mp | | | 431 4.38 4.33 | |

aSpectra in §DsN solvent = P, g@Dg = B.POT = OTMS, OM = OMTM, Br = equatorial bromide zN equatorial azide.

ol-e/f.si.vb



Supporting Information 15

Table 6si. NMR comparison of 20Me and 220g epimeric steroids in cephalostatins, ritterazines, analogues and
sapogenins: O vs 3 in 5,6- and 5,5-spiroketals.

13C 1H
19 20 21 21 21 22 23 lab 19 ref 19 20 21 21 21
220 ?22B| 22a ?22B| 22a 223 | 22a 20B | 20a 203 220 ?22B| 22a ?22B|22a 22B| 20a 203
56 56| 5,6 5,6 55 55 56 56 55 55 type 56 56 56 56 56 |56 56 5,6
2 10 9 2 3 cpd 2 10 9 2 3
cstat cstat|ritt L ritt M |ritt F ritt B | hec cyclo-| cstat 20epi- cstat cstat |ritt L ritt M ritt F ritt B| cstat 20epi
7 16 Ac pseudo 7 7 7 16 7 -7
hecAc
south north | north north north north north north south north| north north north north north north
170 170H| 17H 17H| 17H 17H 17H 17H 170170H 170 170H| 17H 17H| 17H 17H 170 170
H H H H H
P P P P P P C C P P sol P P P R P P P P
46.0 46.0/ 458 459 46.1 46,3 36.2 36.2 46.0 46.83 [12.61 2.61|2.67 2.64 | 2.72 2.71 2.61 2.58
13 13.08 3.12|3.13 3.10|3.17 3.17, 3.08 3.10
148.9 149.71 148.9 1489 149.3 149.3 27.2 27.1 148.9 148.9| 2
148.6 148.3 149.0 1489 149.0 149.0 72.8 73.0 148.6 1485 3
35.8 35.8/ 35,5 356 356 359 33.8 336 358 36.41 42.89 290|291 2.91|2.95 2.94 2.89 2.90
431 2.60 2.68|2.66 2.65|2.68 2.68 266 2.65
5

41.8 41.8| 415 4185 414 415 446 44. 41.8 41.7 | 5
28.3 28.3| 28.0 28.1 28.7 29,0 28.2 28.1 283 28.4 [61.4

w

6 162 164 |1.64 1.56 157 1.56

8 1.55 1.55 | 1.46 1.48 1.48

63 | 1.20 1.28 1.28 | 1.21 1.28 120

29.0 29.0/ 29.429.8 31.4 31.7| 31.4 31.3 29.0 29.5a7/1.31 1.36|1.38 1.55|1.05 1.10 1.63
78155 1.74|1.85 1.86| 1.40 1.49 1 42

340 34.0) 33.734.5| 324 32.6| 344 341 338 339 8 206 208 2.2423|1.61 1.68 2.04 2.1

52.9 52.9| 52.6 49.5| 456 455 55.353.2/ 532 51.6/ 9 | 0.85 0.85 1.001.77|1.34 1.36 0.881.04

36.3 36.3] 36,5 36.8 359 359 360 36.0 36.3 36.3 |10

29.2 29.0| 30.729.3| 30.6 30.7| 37.6 37.4 29.0 29.9 d12.08 1.36/ 2.13 1.91|2.07 2.04 2.04 2.1
11/ 1.75 1.74/1.90 1.77 1.67 1.67 1.72

75.7 75.7| 78.976.3| 720 71.8| 211.7213.6 75.6 74.6| 12| 4.17 4.20] 3.524.03| 3.60 3.64 4.054.63
56.0 55.8) 53.752.9| 49.0 48.6| 54.955.7| 554 58.4| 13

1549 154.8 157.9.54.0 47.3 47.8| 55.6 56.1/152.7158.9 14 2.282.0
8

120.0 119.9 120.19.0 33.2 32.8| 31.5 31.0/122.3120.0 15| 5.60 5.59] 563 5.61 1.84.8|5.64 5.62

201 O
1.8
3

93.7 93.7| 85.486.9| 784 80.0| 789 79.3| 93.2 92.8| 16| 5.17 5.18 5.255.46|4.484.7|5.24 4.72
8

93.3 91.3| 56.6 54.4| 56.9 57.5| 53.6 57.5| 91.7 93.2| 17 3.18 3.32|2.843.1
5

13.0 13.0| 13.818.8| 14.0 13.7| 15912.0| 126 15.0| 18| 1.31 1.35 1.321.23|1.26 1.26 1.311.91
117 118} 117 115 117 119 118 137 117 118 |19 0.76 0.78 0.77 |0.80 0.69 0.75 0.75 0.75

485 485 449 450 40.742.0)142.2 44.5/ 445 50.9| 20| 2.19 2.22] 211 2.08 2.29.0| 2.83 3.46
1

81 82| 142 145 16.314.7|13.2 15.8 9.0 10.1) 21126 1.27| 1.381.23|1.081.1|1.33 1.66

107.9 107.9 107.3 107/,1 1171817.0108.7108.0117.2114.8 22

277 27.7) 275 275 30.133.2| 31.1 30.5| 715 73.0|230| 2.53 2.55|257 256 |1.751.8| 4.79 4.63
23/ 152 157|164 164|187 5

B 2.1

2
33.3 33.3| 331 334 37.0 37.3 28.98.4| 39.5 40.6|24a| 1.85 1.87 | 1.86 1.90 | 1.67 1.68 2.71 2.83
24/ 2.11 2.16|2.18 2.20 | 2.05 2.04 234 2 2

65.8 65.8/ 66.2 66.0 81.0 814 30.2 304 8281.9| 25
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70.2 70.2| 70.0 70.2 29.728.8| 66.8 68.0| 69.3 69.4| 26| 3.57 3.61|3.75 3.72|1.441.1|3.79 3.80

26| 3.98 4.01|4.08 4.05 8 | 3.70 3.70
B
27.0 27.0| 26.8 26. 28.430.3| 17.1 17.1, 26.4 26. 2V 123 1.23 126 124 1% | 1.61 1.62
3
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Rationale for stereochemical and/or conformational correction to ref. 11b for 6a (90):

Relevant portion MTMO 27 Me
of Scheme 20: 27 21
Me Me OMTM
0

\ hindered
+ Q +
C3 keto oTMS C3 keto

South 7 ketone 79 >~ 89 (20S,22S,25S) C25 epi-South 7 ketone 90
57% (65%) CSA90%  10% 25%

proposed correction to Scheme 20 (note 20Me = 20R, not 20S):

MTMO
255

\/ 90 [20R,22S,25R]

South 7 ketone 79 (20S,22R,25S) 89 (20R,22S,25S)
57% (65%) CSA 80% 10% 25%

numbering for 8a (20S,22R,25S) iso-8a (20R,22S,25S) 6a (20R,22S,25R)

this work: 200,220,250 203,223,250 203,223,250
(published) Table 4. Proton NMR resonances in CgDg (ppm) (revised) Table 4. Proton NMR resonances in CgDg (ppm)

Compound C-18(s) C-21(d) C-27(s) Compound C-18(s) C-21(d) C-27(s)

MTM ether 79 (20S,22R,25S) 0.77 1.11 1.12 MTM ether 79 (20S,22R,25S) 1.12 1.04 0.77
MTM ether 90 (20S,22R,25R)  0.80 0.97 1.36 MTM ether 90 (20R,22S,25R) 1.37 0.96 0.80
MTM ether 89 (20R,22S,25S) 1.22 0.91 1.33 MTM ether 89 (20R,228S,25S) 1.34 0.91 1.22
alcohol 51 (20S,22R,258S) 1.14 1.05 1.00 alcohol 51 (20S,22R,258) 1.14 1.05 0.99
alcohol 72 (20S,22R,25R) 1.11 1.00 1.13 alcohol 72 (20S,22R,25R) 1.12 1.00 1.15

1. Thepublishedableentriesdo not appeainternallyconsistent.
a. The shift assignments appear unreasonable. No precedent for the large H18 upfield stdtivgton at
C25 is known to this author. Ftwe published structure dda (90), H18 should absorb at ~1.12 as in
79, 51and72 no matter the stereochemistry or substitution at C25. See point #2 and Tables 2si and 5s
b. Some published chemical shift table entries do not agree with experimental shift lists, and some errors w
also found in those lists wheahe actualspectra were reexamined. Corrected vakreshown in the
revised table and are included in the experimental for this article and/or in the foregoing Tables 1-5si.
2. Steroidsepimericat C25 show characteristitNMR _shieldingdifferenceswhich are restrictedmainly to the F-
ring.*®** By contrast6a (9 0) showssubstantiathangeshroughouthe C-F rings.
a. DownfieldHNMR shifts for H27 in 5,6-spiroketals of sapogenins withaaial methyl(C27) atC25,
relative to equatorial Meapogeninsare substantia{+0.2—0.5 ppm,solvent dependent) and diagnostic.
The gap between thagnals for 26 (axial) and 28 (equatorial)protons ismagnified and the splitting
patterns change in a characteristianner. Smalleshifts for H23and H24 are also evident. Similar
changes have been recorded for authentic 17,25-hydroxylated steBdigsd72 are especiallyelevant,
as they were prepared by an independent route which dighamotit anyopportunity for spiroketal
equilibration (addition of methyllithium to the corresponding 25-ketéfie$ee Table 5si.
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b. Carbon NMR is even moudiagnostic, as most positiorse relatively insensitive teolventchanges?
Table 4si clearly shows the match between the isolated South 7 intermediates in ref ddhalodtatin 7
(2) and ritterazine K Spiroketal6 a matchesieitherthesenor the 6br/6 _intermediatesior 4, but 6br and
6 appeato matchthe chemicalshiftsin 4 and differ from 2 in anentirelyrationalway.

3. Thepublishedstructurefor iso-8a(8 9) is consistentvith NMR dataandwith its equilibrationto 8a (7 9).

a. An axial methyl is evident from both HNMR and CNMR shifts of positior®8, 24, 26and 27. The
coincidental identity of the CNMR shifts for C27 (21.2 ppm = —4 ppm from 25.3 ppm in altghiol
the three MTM ethers is consistent with CNMR conformational an&lgéithe MTM sidechain.

i. In8aand 6athe MTM methylene avoids lying ovérering and exerts an enforceegguche shielding
effect (3.8 ppm) on the equatorial methyl (C27), which would otherwise lie downfieldppm}? of
an axial methyl. Prediction [25.1 — 3.8 = 21.3 ppm] and experiment are in excellent agreement.

ii. In iso-8a theMTM can adopt an anti relationship @27 (0.6 ppmy-effect)!” A “quick and dirty”
estimate of the shielding contributiofiem the populations othe two main gauchend one anti MTM
conformers (relAE’'s = +0.1, +0.6, kcal/mol, relativepop. 0.85/2.2=0.39, 0.36/2.2=0.17,0/2.2
=0.44) gives[(0.39)(-3.8) + (0.17)(-3.8) + (0.44)(-0.6)] =2.4 ppm. When added to an already
upfield (-1 ppm)axial C27, prediction(24.1 — 2.4 = 21.7 ppmagrees with experiment within the
normal variation(0.5 ppm) andlittle difference in shiffor C27 inthe three MTMethers is expected.
Full treatment utilizing all 27 MTM conformers predicts (24.1 — 2.9 = 21.2), an exact match.

b. The 25S axial methyl requireseither 2233 stereochemistryr a 22a orientation with the F-ring in the
“upright” conformation. The latter has been explicitly treated and dismigse@20 and 28 sapogenins
with a 2@Me.*®?* Calculations indicate a >5 kcal/mol preference in such steroids for the normal “prone
chair form and similar preferencesign-8aforms, which all lie >5kcal/mol above the 20220 natural
isomer, so 223 form appeargnostviable. However,the 23 orientation alone is expected to account
for only a portion of the extent and direction of the chamgésd. Table6si presents values ftie 22-
epimeric ritterazines EO0 and B9, and similar shielding patterns for 22-epimers occur in sapogénins.

c. A 20BMe rationalizesnostof boththe extentanddirection of the shieldingeffectsin the C-F rings iniso-
8a. The changefrom 2xMe “parent” hecogeniracetate (hecAcgvident in “analogue” Z®hecAc
(cyclopseudo-hecAc) and Birelative to2 are persuasive.

4. Compoundsa (9 0) is mostlikely in the2 03,2 2B form.

a. AnequatoriaMe atC25is evident in both HNMR and CNMR shifts for position 27 as8@i(79), which
requires either Z2stereochemistry or a 82rientation with the F-ring in the “upright” conformation.

b. A 20BMe accountdor changegarallelto thosefor iso-8a(8 9) in the D/C rings.

c. The simplest explanation is tB€B,2 2B form, since the NMRdata are so similar to th&br iso-8a
Shielding effects in th&-ring of 6a differ from both8a andiso-8a and are entirely consistenith a
prone 2(,22( chair with attendant increased shielding by axial oxygen as opposed to axial carbon.

d. This form is most consistent withe failure of6a to equilibrateunder conditions (28C, CSA/CH,CI,)
which deliver 8a from iso-8a Notwithstandinghe axial Medriving force iniso-8a equilibration is
slow. Cyclopseudo-hecAc (F0)22a, equatorialMe) is amore easily protonated and opened spiroketal

(no electron-withdrawing OH group @t17), yet it equilibrates even mostowly to hecAc (26,22a) in
identical chlorocarbon solvent (~20% conversion

in 1 h with CSA or HCI), not all with mild acid prone MTMO upright  Me

(8 h with PPTSs), but rapidly ipolar solven{<30 Me \‘ﬂLMe
min, PPTs in CHCN). 6a in the 2,228 e ;

“prone” chair likewise lacks thexial Me driving é

VS

force, the 170H renders it more resistant t “I5TMS

oxonium/oxacarbenium ion formation tha
c.pseudohecAc, andhe 25R stereochemistry 90 [20R,22S,25R]
rovides an extra barrier to C22 equilibration. = 6a (20R,22S,25R)
P g ="20B,22B,250" [20R,22R,25R]
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e. In this 2R case, théupright” 20a,223 chair of theMTM ether lies only0.3 kcal/molabove the “prone”
form and the NMR signals would be broad and/or averaged between axial and equatorial Me shifts.
5. Two 5,6-isomerdie close to the 28,22a isomer (2@,223: +1 kcal/mol; 2(,223: +1.9 kcal/mol). The
corresponding 25-alcohol suffers furthand rapid equilibration to more stabfe5-spiroketal$® Not
surprisingly, during bromination in THF (HBr coproduct and los$/@M in oxygenatedsolvent,permitting
greater effective acidity than GBl,), a substantial portion of theaterial converts tothe 2@x,22a,253
isomer6br (52%) but is also diverted tovariety of other5,6- and5,5-spiroketals. Further loss ofaterial
during azidation with imminium salt TMGA in the highly polar solvent 818, (60% yield) can be likewise
rationalized.
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Table 7si. Raw and benchmark-normalized cytotoxicities (log Glsy and “average” Glsg) of steroidal antineoplastics in the NCI-60 pane
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1‘25

tumor line cstat 1 | cstat 1 corr. | cstat 2  corr. 20epi- corr. 25'epi- corr. rstat corr.
orig®® 8/97 8/97 8/97 8/97 | cstat  8/97 | cstat P 8/97 Gnln? 8/97
leukemia CCRF-CEM¢ -9.7 -9.33 -9.7 -7.52 -7.82 -6.24 -6.49 -6.39 -6.64 -8.20 -8.53
HL -60¢ -9.7 -9.49 -9.7 -7.53 -7.70 -6.35 -6.49 -7.18 -7.34 -8.77 -8.96
K-562¢ -9.5 -7.94 -9.5 -6.90 -8.26 -6 -7.18 -6 -7.18 -7.88 -9.43
MOLT-4 ¢ -9.8 -9.60 -9.8 -7.62 -7.78 -6.57 -6.71 -6.62 -6.76 -8.65 -8.83
RPMI-8226¢ <-10 -9.96 -10 -8.15 -8.18 -6.7 -6.73 -7.07 -7.10 -8.96 -9.00
SRe¢ -9.85 -9.16 -9.85 -7.45 -7.89 -6.41 -6.79 -6.64 -7.08 -7.97 -8.44
lung A549d -9.4 -9.13 -9.4 -7.13 -7.34 -6.1 -6.28 -6.1 -6.28 -8.16 -8.40
EKVX -8.1 -8.49 -8.1 -7.03 -6.71 -6.15 -5.87 -6.08 -5.80 -7.24 -6.91
HOP-62 -9.8 -8.91 -9.8 -7.00 -7.70 -6.1 -6.71 -6.26 -6.89 -7.73 -8.50
HOP-92 -9.3 -8.75 -9.3 -6.82 -7.25 -6.29 -6.69 -6.24 -6.63 -7.70 -8.18
NCI-H226 -9.3 -7.85 -9.3 -6.12 -7.25 -6 -6 -6 -6 -6.83 -8.09
NCI-H23 -8.9 -8.45 -8.9 -7.30 -7.69 -6.05 -6.37 -6.06 -6.38 -7.05 -7.43
NCI-H322M -7.5 -7.79 -7.5 -6.74 -6.49 -6 -5.78 -6.11 -5.88 -6.72 -6.47
NCI-H460 -9.6 -9.31 -9.6 -7.25 -7.48 -6.14 -6.33 -6.12 -6.31 -8.16 -8.41
NCI-H522 -9 -8.08 -9 -6.98 -7.77 -6 -6.68 -6.02 -6.71 -7.01 -7.81
colon COLO-205 -8.9 -8.52 -8.9 -6.77 -7.07 -6 -6 -6 -6.27 -7.50 -7.83
HCC-2998 -7.5 -7.35 -7.5 -6 -6.12 -6 -6 -6 -6 -6.56 -6.60
HCT-116 -9.2 -9.14 -9.2 -7.56 -7.61 -6.33 -6.37 -6.38 -6.42 -8.40 -8.46
HCT-15 -8.8 -7.95 -8.8 -6.60 -7.31 -6 -6.64 -6 -6.64 -7.07 -7.83
HT-294 -8.6 -8.37 -8.6 -6.57 -6.75 -6.95 -7.14 -6 -6.16 -7.07 -7.26
KM12 -9 -8.86 -9 -6.62 -6.72 -6.51 -6.61 -6.15 -6.25 -7.80 -7.92
SW-620 -9.4 -8.93 -9.4 -7.09 -7.46 -6.03 -6.3% -6.1 -6.42 -7.59 -7.99
CNS SF-268 -9.2 -8.20 -9.2 -6.30 -7.07 -6 -6.73 -6 -6.73 -7.38 -8.28
SF-295¢ <-10 -10.00 -10 -7.97 -7.97 -6.6 -6.6( -7.03 -7.08 -9.09 -9.09
SF-539 <-10 -9.78 -10 -7.74 -7.91 -6.55 -6.70 -6.77 -6.92 -8.74 -8.94
SNB-19 -8.5 -8.80 -8.5 -7.86 -7.59 -6.09 -5.88 -6.25 -6.04 -8.11 -7.83
SNB-75 <-10 -9.73 -10 -6.09 -6.26 -7.1 -7.30 -6.87 -7.06 -8.72 -8.96
U251 -9.7 -9.58 -9.7 -7.93 -8.03 -6.12 -6.2( -6.36 -6.44 -8.40 -8.51
melanoma LOX IMVI -9.4 -9.14 -9.4 -7.30 -7.51 -6.03 -6.2( -6.19 -6.37 -7.95 -8.18
MALME-3M -8 -8.37 -8 -7.26 -6.94 -6.1 -5.83 -6 -5.73 -7.05 -6.74
M14 -9.5 -9.06 -9.5 -6.97 -7.31 -6 -6.29 -6 -6.29 -7.93 -8.32
SK-MEL-2 -8.9 -9.20 -8.9 -7.15 -6.92 -6.06 -5.8¢6 -6 -5.80 -8.04 -7.78
SK-MEL-28 -9.1 -8.89 -9.1 -7.02 -7.19 -6.04 -6.18 -6 -6.14 -7.94 -8.13
SK-MEL-5 -8.5 -7.91 -8.5 -6.80 -7.31 -6 -6.45 -6.01 -6.46 -6.92 -7.44
UACC-257 -8.5 -8.12 -8.5 -6.91 -7.23 -6 -6.28 -6 -6 -7.28 -7.62
UACC-62 -9.5 -9.22 -9.5 -7.44 -7.67 -6 -6.18 -6.17 -6.36 -8.10 -8.35
ovarian IGROV1 -8 -8.30 -8 -6.57 -6.33 -6 -5.78 -6 -5.78 -7.01 -6.76
OVCAR-3 -7.1 -7.31 -7.1 -6 -6 -6 -6 -6 -6 -6.06 -5.89
OVCAR-4 -7.2 -7.48 -7.2 -6 -6 -6 -6 -6 -6 -6.72 -6.47
OVCAR-5 -8.3 -7.43 -8.3 -6 -6.70 -6 -6 -6 -6 -6.70 -7.48
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tumor line cstat 1 | cstat 1 corr. | cstat 2  corr. 20epi- corr. 25'epi- corr. rstat corr.
orig®® 8/97 8/97 8/97 8/97 | cstat  8/97 | cstat P 8/97 Gnln? 8/97
OVCAR-8 -7.2 -6.61 -7.2 -6 -6.54 -6 -6 -6 -6 -6.00 -6.54
SK-OV-3 -9 -7.77 -9 -6 -6.95 -6 -6 -6 -6 -6.28 -7.27
renal 786-0¢ -9.9 -9.59 -9.9 -7.85 -8.10 -6.52 -6.73 -6.70 -6.92 -8.61 -8.89
A498d -9.2 -7.43 -9.2 -6.00 -7.43 -6 -6 -6 -6 -6.69 -8.28
ACHN -8.1 -8.27 -8.1 -7.32 -7.17 -6.02 -5.9( -6.02 -5.90 -6.96 -6.82
CAKI-1 -8.7 -8.14 -8.7 -7.04 -7.52 -6 -6.41 -6.03 -6.44 -7.18 -7.67
RXF-393¢ <-10 -10.22 -10 -7.95 -7.78 -7.05 -6.90 -7.3 -7.14 -9.47 -9.27
SN12C -6.8 -6.00 -6.8 -6.00 -6.8( -6 -6 -6 -6 -6 -6
TK-10 -7.5 -8.36 -7.5 -7.18 -6.44 -6.02 -5.4( -6 -5.38 -7.6 -6.82
UO-31 -8.9 -8.77 -8.9 -7.28 -7.39 -6.16 -6.25 -6.18 -6.27 -7.76 -7.88
prostate pPC-3d <-10 -9.29 -10 -7.18 -7.73 -6.17 -6.64 -6.01 -6.47 -8.22 -8.85
DU-145 -7.6 -7.39 -7.6 -6.04 -6.21 -6 -6.17 -6.07 -6.24 -6.8 -6.99
breast MCF-7 d <-10 -8.93 -10 -7.35 -8.23 -6.21 -6.95 -6.26 -7.01 -7.55 -8.45
MCF7/ADR d -7.7 -6.72 -7.7 -6.43 -7.37 -6 -6.88 -6 -6 -6.23 -7.14
MDA-MB-231 <-10 -7.07 -10 -6.06 -8.57 -6 -6 -6 -6 -6.00 -8.49
HS-578T¢ <-10 -9.70 -10 -7.28 -7.51 -6.77 -6.98 -7.14 -7.36 -8.9 -9.18
MDA-MB-435 <-10 -8.51 -10 -7.01 -8.24 -6 -7.05 -6 -7.05 -7.28 -8.55
MDA-N <-10 -8.72 -10 -7.02 -8.05 -6 -6.88 -6 -6.88 -7.62 -8.74
BT-549 -0.8 -9.07 -9.8 -7.45 -8.05 -6.28 -6.79 -6.32 -6.83 -8.23 -8.89
T-47D -8 -7.82 -8 -6.26 -6.40 -6 -6 -6 -6 -7.06 -7.22
# lines tested 60 60 60 60 60 60 60 60 60 60 60
# affected 60 59 60 53 58 33 48 34 47 58 59
activity fraction 1.00 0.98 1.00 0.88 0.97 0.55 0.80 0.57 0.78 0.97 0.98
avg log -8.98 -8.54 -8.98 -6.95 -7.31 -6.18 -6.38 -6.22 -6.40 -7.56 -7.93
avg nM 1.1 2.90 1.1 =113 49 >660¢ >420¢| >603° >395°¢ 27.5 11.6

a8/97 test.b6/99 test (4-8 run avg)Used for NCI-10.9Cell line used in PCCL through 11/98.ower limit only; too few cell lines affected for a true average.
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tumor line rstat corr. rstat corr. |rstat 14- corr. cstat 1 corr. ritt B corr. ritt C corr.
Gnlg? 8/97 GnNTS? 8/97 |epiBn7s2  8/97 6/99 6/99 6/99 6/99
leukemia CCRF-CEMc¢ -6 -6.20 -7.71 -8.02 -6.58 -6.84 -8.71 -9.7 -8.45 -9.41 -6.50 -7.24
HL -60¢ -6 -6.11 -8.51 -8.70 -6.32 -6.46 -8.51 -9.7 -8.63 -9.84 -6.88 -7.84
K-562¢ -6 -7.61 -7.12 -8.52 -6.12 -7.32 -8.43 -9.5 -8.00 -9.02 -6.40 -7.21
MOLT-4 ¢ -6 -6.02 -8.15 -8.32 -7.59 -7.75 -8.96 -9.8 -8.80 -9.63 -8.15 -8.91
RPMI-8226¢ -6.22 -6.22 -8.47 -8.50 -8.06 -8.09 -9.5 -10 -9.56 -10.06 -7.40 -7179
SR¢ -6.1 -6.41 -7.82 -8.28 -6.55 -6.94 -9.13 -9.86 -9.10 -9.67 -6.61 -7102
lung A549d -6 -6.08 -7.41 -7.63 -7.02 -7.23 -8.15 -9.4 -7.55 -8.71 -6.12 -7.06
EKVX -6.52 -6.18 -7.24 -6.91 -6.09 -5.81 -7.41 -8.1 -7.70 -8.42 -6.96 -7161
HOP-62 -6 -6 -7.11 -7.82 -7.10 -7.81 -8.73 -9.8 -8.48 -9.5p -6.36 -7.14
HOP-92 -6 -6.63 -7.82 -8.31 -6.66 -7.08 -7 -9.3 -6.55 -8.70 -6 -6
NCI-H226 -6 -6 -6 -6 -6 -6 -7.2 -9.3 -6.75 -8.72 -6.48 -8.37
NCI-H23 -6 -6 -6.87 -7.24 -6.11 -6.44 -7.64 -8.9 -6.98 -8.18 -6.04 -7.04
NCI-H322M -6 -6 -6.00 -5.78 -6.97 -6.71 -6.75 -7.5 -6 -6.67 -6 -6
NCI-H460 -6 -6 -7.65 -7.89 -6.93 -7.15 -8.99 -9.6 -8.63 -9.2p -6.24 -6.66
NCI-H522 -6 -6.84 -6.60 -7.35 -6.60 -7.35 -7.58 -9 -7.06 -8.38 -6 -6
colon COLO-205 -6 -6 -6 -6.27 -6 -6.27 -8 -8.9 -6.93 -7.71 -7.04 -7.88
HCC-2998 -6 -6 -6 -6.12 -6.50 -6.63
HCT-116 -6 -6 -7.95 -8.00 -7.37 -7.42 -8.4 -9.2 -7.80 -8.54 -6.08 -6.66
HCT-15 -6 -6 -6.05 -6.70 -6.29 -6.96 -7.32 -8.8 -6.22 -7.48 -6 -7.21
HT-29d -6 -6.14 -6 -6.16 -6 -6.16 -7.63 -8.6 -6.67 -7.52 -6.30 -7.10
KM12 -6 -6 -7.13 -7.24 -6.82 -6.93| -7.78 -9 -6.23 -7.21 -6 -6.94
SW-620 -6 -6 -7.00 -7.37 -6.27 -6.60 -8.47 -9.4 -8.13 -9.02
CNS SF-268 -6 -6 -6 -6.73 -6 -6.73 -7.83 -9.2 -7.34 -8.62 -6.31 -7.141
SF-295¢ -6.14 -6.21 -8.57 -8.57 -7.87 -7.87 -9.43 -10 -9.50 -10.07 -6.71 -7.12
SF-539 -6.04 -6.15 -8.14 -8.32 -7.43 -7.60 -8.64 -10 -8.41 -9/73 -7.08 -8.19
SNB-19 -6 -5.78 -7.40 -7.15 -6.81 -6.58 -8.29 -8.5 -6.95 -7.13 -6.03 -6.18
SNB-75 -6.19 -6.34 -8.41 -8.64 -7.93 -8.15 -8.72 -10 -8.96 -10.28 -6.74 -7.73
U251 -6 -6.01 -8.22 -8.32 -6.95 -7.04 -9.06 -9.7 -9.10 -9.74 -6.66 -7.13
melanoma LOX IMVI -6 -6 -7.81 -8.03 -7.17 -7.37 -8.67 -9.4 -8.42 -9.183 -6.19 -6.71
MALME-3M -6 -5.73 -7.20 -6.88 -6 -5.73 -7.74 -8 -7.43 -7.68 -6.17 -6.38
M14 -6 -6 -7.14 -7.49 -6.25 -6.55 -8.54 -9.5 -7.99 -8.89 -6.15 -6.84
SK-MEL-2 -6 -6 -6.96 -6.73 -6.59 -6.38 -8.03 -8.9 -8.02 -8.89 -6.27 -6.95
SK-MEL-28 -6 -6.09 -6.73 -6.89 -6.04 -6.18 -7.6 9.1 -6 -7.18 -6.01 -7.20
SK-MEL-5 -6 -6 -6.31 -6.78 -6.11 -6.57 -8.65 -8.5 -8.75 -8.60 -7.13 -7.01
UACC-257 -6 -6 -6 -6 -6 -6.28 -7.83 -8.5 -6.63 -7.20 -6 -6
UACC-62 -6 -6 -7.63 -7.86 -7.14 -7.36 -8.57 -9.5 -8.43 -9.34
ovarian IGROV1 -6 -6 -6 -5.78 -6 -5.78 -7.45 -8 -6 -6.44 -6 -6.44
OVCAR-3 -6 -6 -6 -6 -6 -6 -6.34 7.1 -6.72 -7.53 -6 -6
OVCAR-4 -6 -6 -6 -6 -6.36 -6.12 -7.04 -7.2 -6 -6.14 -6 -6.14
OVCAR-5 -6 -6 -6 -6.70 -6 -6.70 -7.47 -8.3 -7.00 -7.78 -6 -6
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tumor line rstat corr. rstat corr. |rstat 14- corr. cstat 1 corr. ritt B corr. ritt C corr.
Gnlg? 8/97 GnNTS? 8/97 |epiBn7s2  8/97 6/99 6/99 6/99 6/99
OVCAR-8 -6 -6 -6 -6.54 -6 -6 -6.47 -7.2 -6 -6 -6 -6
SK-OV-3 -6 -6 -6 -6.95 -6 -6 -7.11 -9 -6.77 -8.57 -6 -6
renal 786-0¢ -6.05 -6.17 -8.48 -8.75 -7.49 -7.73 -90.42 -9.9 -9.61 -10,10 -6.84 -7.19
A498d -6 -6 -7.39 -9.15 -6 -7.43| -8.78 -9.2 -8.75 -9.17 -6.52 -6.83
ACHN -6 -6 -6.76 -6.62 -6.35 -6.22 -7.62 -8.1 -6.98 -7.42 -6.08 -6.46
CAKI-1 -6 -6 -6.64 -7.10 -6.12 -6.54 -8.39 -8.7 -7.99 -8.29 -6.17 -6.40
RXF-393¢ -6.21 -6.21 -9.02 -8.83 -8.22 -8.04 -0.48 -10 -10.04 -10,59 -7.36 -7.76
SN12C -6 -6 -6 -6 -6 -6 -6.23 -6.8 -6 -6.55 -6 -6
TK-10 -6 -6 -6.71 -6.02 -6.41 -5.75 -7.11 -7.5 -6 -6.33 -6 -6
uo-31 -6.04 -6.15 -7.59 -7.70 -7.00 -7.10 -8.72 -8.9 -8.57 -8.75 -6.45 -6/58
prostate PC-3d -6 -6 -7.47 -8.04 -6.86 -7.38/ -7.89 -10 -7.64 -9.68 -6 -7.60
DU-145 -6 -6 -7.42 -7.63 -6 -6.17 -7.33 -7.6 -8.44 -8.75 -6 -6
breast MCF-7 d -6 -6 -6.76 -7.57 -6.33 -7.09] -8.11 -10 -7.76 -9.57 -6 -7.40
MCF7/ADR ¢ -6.19 -6 -6 -6.88 -6 -6 -6 7.7 -6 -6 -6 -6
MDA-MB-231 -6 -6 -6 -6 -6 -6 -7.64 -10 -6.40 -8.38 -6 -7.85
HS-578T¢ -6.16 -6.29 -8.65 -8.92 -8.12 -8.37 -9.54 -10 -9.68 -10.15 -7.34 -7.69
MDA-MB-435 -6 -7.04 -6.05 -7.11 -6 -7.05 -7.95 -10 -6.62 -8.33 -6 -7.55
MDA-N -6 -6 -7.07 -8.11 -6.27 -7.19 -8.23 -10 -7.46 -9.06 -6.04 -7.34
BT-549 -6 -6.28 -7.30 -7.89 -7.16 -7.74 -7.93 -9.8 -7.95 -9.82 -6.18 -7.64
T-47D -6 -6 -6.14 -6.28 -6 -6.14 -7.96 -8 -7.49 -7.53 -6 -6
# lines tested 60 60 60 60 60 60 59 59 59 59 57 57
# affected 11 21 45 54 43 53 58 59 52 58 36 44
activity fraction 0.18 0.35 0.75 0.90 0.72 0.88 0.98 1.00 0.88 0.98 0.63 0.77
avg log -6.03 -6.11 -7.04 -7.33 -6.58 -6.81 -8.04 -8.98 -7.63 -8.49 -6.35 -6/94
avg nM >031¢ >768 | >90.6 =46.3F | >262% >153 9.21 1.1 >23.6 3.23 >446 >116°

a8/97 testP6/99 test (4-8 run avg)°Used for NCI-109Cell line used in PCCL through 11/98._ower limit only; too few cell lines affected for a true average.
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