© 2000 Amerlcan Chemical 8001ety, J. Am. Chem. Soc., Frontier ja9944960 Supportlng Info Page 1

Supportmg Information: JA9944960-28-341-REVISED- Frontier, Ragahavan and Danishefsky,
MS Submitted, J. Am. Chem. Soc. 12/23/99, Revised MS Submitted: 4/21/00

Experimental

General

General Pro'cedures‘:_ All reactions were performed under é pbsitive preséure of
argon. The following solvents were distilled under a poshitive pressure of dry argon
immediately before use: THF and ethe;r from sodium—ben-zophenone ketyl and CH,Cl,
from CaH,. All corﬁmercial materials were psed without further purification, with the
exception of m-CPBA [purjfied by éktraction of a benzene solution_ with an aqueous
solution buffered at pH 7.4 (NaH,PO,/NaOH)] and-chlorotrimethylsilane_(purified,By

distillation).

Instrumentatim; .(‘lllld. Protocols: 'H NMR Spectra were recorded on Bruker DPX-
300 MHz, Bruker DRX-300 MHz, Bruker AMX-_400 M.Hz‘,'vBruker Advanced DMX-500
AMHz, and Varian VXR-4OO‘MHZ,spectr_ometers referen%:ed to.CDCl3‘ (6 7.26), CD,0D (5
3.30) or D,O (8 4.65).1 3C NMR si)ectra were fec;orded ;)n ,eithe? a Bruker DRX-300
MHz (75 MHz) or a Varian-VXR 300 MHZ (75 MHz) spectrometér referenced to CDCl,
(d 77.0) or CD3OD (6 %19.0). Data are reported aS follo,Qs: .chemical shift iﬂ ppm from
internal standard.tetramethylsi.lane on the & scale, multiplicity (br=broad, s=singlet,
d=doublet, t=triplet, q=quartet, dd=doublet of doublets, m=multiplet), coupling

constant(s) in Hertz. Magnitude COSY and 1D nOe experiments were performed on a
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Bruker AdAvanced DMX-500 MHz machine and nOe difference expefiments were
pcrforrhed at Memérial Sloan-Kettering Cancer Center by Dr.. Ge.orge Sukenick. IR
_ speptra were recorded on a Perkin-Elmer Paragon 1000 FTIR spectrometer or a Perkin-
- Elmer 1420 Ratio Recording Infrared Spgc;trométer. "Low and high resolution mass
spectral analysis‘were performéd 'with'l\fermagR-IO-lO, JEOL-DX-303HF, and JEOL-

HX110A mass spectrometers.

Preparation of Dithiane 9
Dithiane 7 (prepared according to the literature 'procedure)lAwas dissolved in
anhydrous benzene and solvent was removed in vacuo (3 X). A solution of dithiane 7
(12.1 g, 45.7 mmbl) i»n»‘SOO mL anhydrdﬁs THF was cooled to —45 ;’C. n-BuLi (2.5 M,
23.8 mL) was added via syringe and solution was stirred 1.5 h at -50 °C. Bromide 82‘ ’
(15.0 g 68.5 rﬁmol) was added to this deép yeilow soluiior‘n slowly ?ia cannula. The
reaction mixture became pale yellow at the end of this addition. Thé solutjon wérmed
slow»ly to RT over 3 h and was quenched with H,O. The organic solv'ent was removed in
vacuo, and tﬁe r_esiciue was partitioned between EtQAc »(500 mL) and HZO.(3OO mL).
- The layers were separated and the organic layer was washed Wivth_brine (150 mL), dried
over MgSO4:, filtered and concentrated. Flash chromatography (5-10% ethyl

acetate/hexanés_) gave dithiane 9 (17.4 g, 94%).
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'H NMR (400 MHZ, CDCL) & 4.02 (t, J= 6.71 Hz, 1H), 2.67-2.91 (m, 8H), 2.25 (t,
J=6.93 Hz, 2H), 2.08-2.18 (m, 3H), 1.80-2.02 (m, 7H), 1.62-1.72 (m, 2H) 0.16 (s, 9H).
l.3C NMR (75 MHz, CDC13) 8 106.8, 85.2, 52.6, 47.3, 37.4, 35.1, 30.3, 30.2, 26.0, 25.9,
25.3, 23.2, 19.9, 18.9, 0.2: high ,rcsolﬁtion mass'sﬁegtrum (EI) m/z calculated for

C,sH5:S,Si 405.1234, found 405.1246.

Preparation of 4-Ox6-9-trimethylsilanyln0n-8-ynal 10)
A solution of djthiane 9 (10 g 24.7 mmol) in anhydroﬁs CH3CNv(200 mL) and
H,O (25 mL) was cooled to 0 °C. Cerium ammonium nitrate (40.7 g, 74.2 mmol) was .
added, and the reaction mixture was stirred for 15 min at 0 °C. The reaction was diluted
with H,O (150 mL) énd the layers were separated. Th¢ aqueous layér was extracted with
Et,0 (3 x 50 mL). The combined organic layers were washed ;vith brine (100 mL), dried
over MgSQO,, filtered, and conb'entrate‘d with cafe, ‘due to the v;)latility of .the producf.-
Crude aldehyde 10 was not characterized, but upon subjection to the reaction conditions
described below for aldol cyclization, cy;:lopentenone 4, identical in éll Wajls to the‘ -

material produced by the other synthetic route, was obtained.

Preparation of o.-Hydroxyketone mixture 23a/23b
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A solution of a-hydroxyketone 19 in benzene (0.2 M) containing a‘few drops of 1
N NaOH was degassed (freeze/pump/thaw X 3) and heated to reflux for 1- h. The solveﬁt
was removed under reduced preséure and the residue Wﬁs c‘hromatogra'lphed on silica
(15% ethyl acetate/ hexanes) to ’give a mixture (2:1) o'f‘ hydroxyketones 23a and 23b.
Yields ranged from 75% to 95%, and diosphenol 20b was sdmetimes present.
'H NMR (400 MHz, CDCl,) 151 mixture of diastereéme;s; 6 4.84 (m, 2H), 4.38 (q, J =
6.0 Hz, 3.2 Hz, O.6H)‘,. 4.16 (q, J= 10.8 Hz, 2.7 Hz, 0.4H), 3.57 (s, 0.6 H),. 3.53 (s, 0.4H),
3.15 (s, 0.6H), 3.12 (s, 0.4H), 277 (t, J=2.4 Hz, 0.6H), 1.20-2.33 (series of m, 10.4H),

094(d,J=70 Hz, 1.2 H), 0.86 (d, J=7.3 Hz, 1.8 H).

Preparation of Benzylamine 32

Imine fomation with benzylamine and ketone 2 and subsequent rgduption (imine
= 2.0 mg) were carried out as described in the general procedure above. The product
amine was puriﬁ:ed by flash chromatography‘ (10% ethyl acetaté/ hexanes).
'"H NMR (400 MHz, CDCl,) 8 7L37-‘_ 7.24 (rﬁ, SH), 3.77 (dd, J=32.8, 13.1 Hz, 2H), 2.89
(d, J=4.8 Hz, 1H), 2.05 (t, J=5.0 Hz, 1H), 1.84 (dd, ;I=12.7, 7.7 Hz, 1H), 1.72 (m, 2H),
1.25-1.65 (m, 10H), 1.13 (s, 3H),‘1..19 (s, 3H), 0.83 (d, J=6.8 Hz, 3H); '’C NMR (75

’MHZ, CDCL) 8 128.4,> 128.1, 127.0, 81.8, 80.1, 65.9, 52.7, 52.0, 44.2, 43.4, 43.3, 32.2,
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294, 28.8, 27.3,20.9, 50.3, 18.2, 14.1; high resolﬁtiOri mass spectrum (EI) m/z calculated

for C,,H,,NO, 326.2484, found 326.2477.

Preppration of 1-Mpthoxy-3-trimethylsilapylbut-S-en-2-or;é (38).% |
BromovinyltrvimethyAlsiblane (10.0 g,  56.0 ﬁlmol) was converted to the
corresponding Grignard reagent with magnesium turnings (1.85 g, 76.2 mmol) and
treated with methoxyacetaldehyde (8.3g, 112.(i'mmol). Usual workup gave crude allylic
alcohol, which’wa.s freateci with Jones réagent. Workup and'chromatography on silica‘
(10% ethyl acetate/ hekanes) ga\}e_pnone 38(4.6¢g, 4;8% over 2 steps).
IR 2956(s), 2823, 1682(s), 1651 cm™; 'H NM'R (CDCl3, 400 MHz) 8 6.40 (s, 1H), 6..12‘
(s, 1H), 435 (s, 2H), 3.43 (s, 3H), 0.17 (s, 9H); °C NMR (75 MHz, CDCl,) & 202.0,
151.8, 135.2,74.9, 59.1, -1.6.

Preparation of o-Methoxy Bicyclic Enone 39:

Robinson annulation wés carried out as described for bicyclic ketone 4. Cuprate
add;tibn was performed on cyclopentenone 5‘,(325- mg, 2.43 mmolj with copper iodide
(554 mg, 2.9 mmol) and methyllithiu'm (1.6 M in ether, 3.1 mL, 5.0 mmol), and then
trapped with methoxymethylvinyl kétone 38 (836 mg, 4.86 mmol). Pupification by flash
chromatography on SiO, (25% ethyl acetate/hexane) gavp 168 mg (30%) of

methoxyenone 39 (3.5:1 mixture of diastereomers).
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IR 3287, 2954 (s), 2875, 2835, 1682 (s), 1651 cm™; 'H NMR (ch13, 400 MHz) 3.5:1
mixture of diastereomers; 5 3.66 (s, 2.3 H), 3.64 (s, 0.7 H), 2.46-2.61 (m, 4H), 2.2—2.3 (m,
2H), 2.09 (m, 1H), 1.97 (m, 1H), 1.62-1.95 (m, SH), 1.40-1.66 (m, 1H), 1.01 (d, J=7.0 |
Hz, 2.3 H), 0.84 (d, J=7.0 ﬁz, 0.7 H); "*C NMR (75 MHz, CDC1) 5 1943, 158.9, 146.6,
84.0,69.9,59.5,49.2, 475,473, 38.8,353,34.5,33.7,33.1,31.3, 305, 302, 259, 245.5, '

16.9, 16.0, 14.6, 13.5; HRMS (EI) m/z calcd for CisH»00,K 271.1100, found 271.1098.

Preparation of analog 45}

Reaction of adamantanone 44 (100 mg, 0.67 mmol) with amine 36 (‘15‘0 rhg, 0.8
‘mmol) was carried out as described in £he general procedure above (reflux period for_
imine formation was 2 days). The product was > 95% pure by proton NMR after aqueous
workup, giving 144 mg (67%) of amine 45.

IR 2904, 2845, 2785 ém"; 'H NMR (CDCl;, 400 MHz) & 2.70 ¥r s, 1H), '2—;60 (brt,
J=6.7 Hz, 2H), 2.35 (m, 4H), 2.27 (t, J=7.5 Hz, 2H), 2.22 (s, 9H), 1.94 (br d J=12.0 Hz,
2H), 1.84 (m, SH), 1.77 (br s, 1H), 1.60-1.70 (m, 7H), 1.47-1.53 (m, 6H) C NMR (75
MHz, CDCls) § 61.5, 57.7, 57.5, 55.6, 46.7, 45.3, 42.1,37.7, 37.4, 31.8, 31.3, 28.3, 27.6,

27.3,25.4,25.1; HRMS (EI) m/z calcd for CyoHgoN3 321.3144, found 322.3227.

Preparation of myoinosit01 analog 47
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Reaction of ketone 433 (200 mg, 0.54 mmol) with amine 36 (122 mg, 0.65 mmol)
was carried out as d¢scribed in the general procedure above (reflux period for imipe
formation was 1 day). The solvent was removed uhdef r¢d1iced pressure-and then diluted
with water (5 mL). The solution was ex_trécted with CH,Cl, (3 X 5 mL), the cémbined
organic layers were dried over Na,SO,, filter'ed', and ttlle‘solvent wa.s removed under
reduced pressure to give 225 mg (77%) of amine 47.

IR 3351, 2946 (s, br) cm’ 'H NMR (CDCI3, 400 MHz) § 7.22-7.30 @m, 10H), 5.56 (s,
1H), 4.65 (s, 4H), 4.58 (m, 3H), 4.37 (m, 2H), 3.58 (br s, 1H), 2.64 (t, J=6.9H, 2H), 2.24-
2.31 (m, 4H), 2.23 (s, 6H), 2.18 (t, J=7.4 Hz, 2H), 2.14 (s, 3H), 1.62 (m, 2H), 1.22-1.34
(m, 4H); °C NMR (75 MHz, CDCl;) & 1374, 128.3, 127.'7, 127.6, 103.2, 73.5,71.8,
69.0, 68.3; 579, 57.7,55.8,47.0,45.5, 42.0, 28.4, 25.6, 24.8; HRMS (EI) m/z calculated

for C3;HasOsN3 540.3437, found 540.3425.

Pl.'eparation of niyoinositol analog 48

Ammonia (20 mL) was condensed into a flame-dried 35necked flask at —78 °C.
Sodium (100 mg, 4.3 mmol) was added in small pieces to the stirring amrgonia. The
solution was stir;ed vigorously until it became deep blue (about 15 minutes). A sqlution
of dibenzylated compound 47 (104 mg, 0.19 mmql) in 2 mL of anhydrous ether w.as

added via cannula. The resultant mixture was allowed to warm to —35 °C over 10
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minutes, and then sﬁrred at =35 °C for 6 h. Thn blue color of the solution had dispersed
after this period of time. Solid ammoniurn chlonide (ca. 50 mg) was added carefully, and
the solution slowly"v?armed to RT, with evap"oration of the ammonia. The residue was
taken up ‘in methanol (10 mL), and filtered through a pad of Célite‘, rinsing the flask and
repeatedly with rnethanol (6 X 2 mL), filtering each time through the Celite. The Celite
was rinsed with additional methanol (10 mL).- The combined filtrates ;vere concentrated
in vacuo, and subjected to high vacuum for 24 h to give diol 48 as the HCI saltrof the
triamine (83 nlg, 92%). No further purification was necessary.
IR '3330 (br), 2949; 1467 cm’; '"H NMR (D,0, 500 MH‘Z) 8 5.57 ¢, 1H), 4.41 (s, 2H);
4.37 (s, 2H), 4».30 (s, lﬁ), 3..5‘0 (s; 1H), 2.60 (t, J=6.6 Hz, 2H), 2.45 (br t, J=7.7 Hz, 4H),
| 239 (brt, J=7.7 sz, 2H), 2.22 (s, 6H), 2.21 (s, 3H), 1.63 (m, 2H), 1.40 (m, 4H) "C NMR
(75 MHz, DZO containing MnOH) 8103.0, 72.3, 70.9, 67.1, 57.6, 57.2, 56.1, 55.4, 47.0,
44.7,41.8, 27.9, 24.3, 24.1; HRMS (ED m/zi lcalculated for C,;H;,N;05 360.2498, found

360.2481.
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