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Experimental Section

Melting pointswere determined on #&isher-Johnsmicroscope melting poinapparatus and are not
corrected. IH NMR spectrawere recorded at 300MHz and areexpressed as pprdownfield from
tetramethylsilane as an internal standard.

Z-5-[1-(4,4-Dimethyl-5-oxo-dihydrofuran-2-ylidene)-ethyl]-3,4-dimethyl- H-pyrrole-2-
carboxylic acid, tert-butyl ester (12a) A solution of 21.8 g (68 mmol) of iodopyrrole,* 15.2 g (68
mmol) of alkyne acid0a®and 15.5 g (68 mmol) of BnNEI in 500 mL of CHCN and 100 mL of EN
was degassed under argon for 10 min, and wasttéated with5.0 g (4.4mmol) of Pd(PPh), under an
argon atmosphereThe reaction mixture was stirred at reflux temperafarel0 h. At the end of this
period the reaction was concentrateditpness undereduced pressure, and the residue was partitioned
between CECI, and HO. The organic layer was washeith H,O, dried over MgSO,, filtered, and
concentratedunder reducedressure. The residue was purified bffash chromatographysilica gel,
EtOAc:hexanes = 1:15 to 1:4) to afford 21.7 g (96%laofonel2a as a colorless solid, MB0°C. R
(1:4 EtOAc/hexanes) 0.584 NMR (300 MHz, CDC)) 6 1.31 (s, 6H), 1.61 (€H), 1.93 (s, 3H),2.02 {t,
J=1.8, 3H), 2.27 (s, 3H), 2.58 (@= 1.8, 2H), 8.33 (br s, 1H}3C NMR (75MHz, CDCl,) 610.1, 11.1,
16.6, 25.0, 28.8, 40.5, 40.54, 80.9, 105.4, 118.2, 120.1, 126.4, 130.8, 146.0, 162.0)38E2m/z (%):
333(29, M%), 278(19), 277 (100), 260 (12), 230 (21), 193 (65), 165 (23), 147 (17), 146 (20), 121 (11),
118(28),117 (11), 91 (32), 5712). HRMS(FAB) Calcdfor C,;H,,NO,: 333.1940; found: 333.1944.
Anal. Calcd for GH,,NO,: C, 68.44; H, 8.16; N, 4.20; O, 19.19. Found: C, 68.48; H, 8.09; N, 4.15.

Z-5-[1-(4,4-Dimethyl-5-oxo-dihydrofuran-2-ylidene)-methyl]-3,4-dimethyl- H-pyrrole-2-
carboxylic acid, tert-butyl ester(12b). This material wagrepared in 98%ield from 3.45 g (10.7
mmol) of iodopyrrolell, 2.04 g (16.2nmol) of alkyne acidlOb, 3.18 g (14.0mmol) of BnNEtCI and
1.26 g ( 1.1 mmol) of Pd(ER), in 150 ml of 5:1 acetontrile/Bt (17 h)following an identicaprocedure
to that described above fb2g mp 205°C; R, (1:5 EtOAc/hexanes) 0.47; IR (thin film) 3311, 296783,
1661 cmt; *H NMR (500 MHz, CDCJ) 5 1.34 (s, 6H), 1.57 (@H), 1.96 (s, 3H),2.23(s, 3H),2.94(d, J
= 2.5, 2H), 6.20 (t] = 2.5, 1H), 6.44 (bs, 1H)C NMR (500MHz, CDCl,) 8 9.9, 11.3, 25.9, 29.2, 40.9,
41.0, 81.6,97.8, 120.9, 121.1, 126.9, 127.0, 148.3, 162.3, 178.9; Anal. féalcg,H,.NO,: C, 67.69; H,
7.89; N, 4.39. Found: C, 67.69; H, 7.77; N, 4.42.

Z-5-[1-(4,4-Dimethyl-5-oxo-dihydrofuran-2-ylidene)-phenyl-methyl]-3,4-dimethyl-H-
pyrrole-2-carboxylic acid, tert-butyl ester (12c). This material was prepared in 85f¢eld from 4.00 g
(12.5 mmol) of iodopyrroléd1,3.70 g (18.3mmol) of alkyne acidlOc, 4.46 g (14.0mmol) of BANELCI
and 1.42 g ( 1.Inmol) of Pd(PhP), in 175 ml of 5:1acetontrile/EN (17 h) following an identical
procedure to that described aboveI@s mp 129 T; R (1:5 EtOAc/hexanes) 0.60; IR (thin filn3R89,
3056, 18001672 cmi; '"H NMR (500 MHz, CDCl,) 8 1.38(s, 6H),1.60(s, 9H),1.91 (s, 3H),2.33 (s,
3H), 2.72 (s, 2H), 7.31-7.39 (m, 5H), 8.59 (bs, 1}, NMR (300MHz, CDCI,) & 9.7, 11.0, 25.0, 28.7,
39.7, 41.8, 80.9, 109.8, 119.9, 120.5, 126.1, 12I28,4 (2C), 128.8 (2C), 128.9, 135.9, 147.2, 161.6,
179.9; Anal. Calcd. for (H,,NO,: C, 72.89; H, 7.39; N, 3.54. Found: C, 72.71; H, 7.43; N, 3.55.

Z-5-(3,3-Dimethyl-5-oxo-dihydrofuran-2-ylidenemethyl)-3,4-dimethyl-H-pyrrole-2-
carboxylic acid, tert-butyl ester (12d). This material was prepared in 74f¢ld from 1.0 g (3.1mmol)
of iodopyrrolell, 780 mg (6.2 mmol) of alkynacid 10d, 706 mg (3.Inmol) of BANELCI and 360 mg
(.31 mmol) ofPd(PhP), in 24 mL of 5:1 acetonitrile/ENl (3 h) following an identicaprocedure tahat
described above fdi2g mp 180°C; Ry (1:4 EtOAc/hexanes) 0.23H NMR (300MHz, CDCL,) 6 1.33



(s, 6H), 1.63 (s, 9H), 1.92 (s, 3H); 2.28 (s, 3H); 2.62 (s, 2H): 6,aH); 8.50 (br s, 1H)13C NMR (75

MHz, CDCL) $9.9, 11.0, 27.3, 28.8, 39.9, 44.9; 80.9, 96.9, 120.1, 120.1, 124.6, 126.4, 161.8, 162.1, 172.9;
MS (FAB) m/z (%): 321 (15), 320 (29, M1), 319 (58, M), 266 (11), 265 (23), 264 (100), 2687), 262

(23), 248 (14), 246 (24), 179 (18), 152 (10);HRMS (FAB) Calcd for CH,.NO,: 319.1784; found:
319.1784; Anal. Calcd for ¢H,.NO,: C, 67.69; H, 7.89; N, 4.39; O, 20.04. Found: C, 67.93; H, 7.94; N,
4.38.

5-[1-(4,4-Dimethyl-5-oxo-pyrrolidin-2-ylidene)-ethyl]-3,4-dimethyl-1H-pyrrole-2-carboxylic
acid, tert-butyl ester (13a). A solution of 7.26 g (21.8 mmol, 1.0 eq) lattonel2a in 20 ml of freshly
distilled THF was fitted with adry ice/acetone condenser, cooled-&3 °C underargon, andtreated
dropwisewith 20 mL ofdry liquid NH,. After addition wasomplete, theorange reaction solution was
maintained at reflux (-3%C) for 5 h, and then allowed to warm slowly to rteteaporateexcess NH  The
remaining solution was concentrated to dryness under reduced pressure. The residue was taken up in 20
mL of dry CHC|, and treatedvith 0.59g (3.1 mmol0.14 eq) ofcrystallized p-TsOH.HO to effect
dehydration (similar results were obtained with Montmorillonite clay). Afteing 1 h atrt, the reaction
was added dropwise toe cold pH 8 buffer, and thaqueoudayer was extracteavith CHCl,. The
combined organic extracts wetded over MgSO, and concentratednder reduced pressure. Trituration
of the residuevith CH,CI, afforded 1.44 g (20%) dhe insolubleE-13a as a pale yellowowder. The
CH,CI, washingswere concentratedunder reduced pressure amtiromatographed (silicayel, 3:7
EtOAc/Pet ether) to afford 3.51 g (48%)&13aas a pale yellow crystalline solid (total 68%).

E-13a mp 259°C (d); R (1:3 EtOAc/hexanes) 0.29H NMR (300 MHz, CDCl,) 6 1.31 (s, 6H);
1.60 (s, 9H), 1.89 (11 = 1.2, 3H), 1.90 (s, 3H), 2.26 (s, 3H), 2.70X&,1.2, 2H), 8.47 (br s, 1H); MS (EI)
m/z (%): 332(32, M*), 277 (20), 276 (100), 259 (15), 258 (24), 243 (22), 230 (17), 215 (17);HRMS
(FAB) Calcdfor C,H,N,O,: 332.2100; found: 332.2096Anal. Calcdfor C,;H,,N,O;: C, 68.65; H,
8.49; N, 8.43; O, 14.44; found: C, 68.56; H, 8.61; N, 8.32.

Z-13a: mp 189-96C; Ry (1:3 EtOAc/hexanes) 0.16H NMR (300MHz, CDCl,) 6 8.51 (br s1H),
7.89 (br s, 1H), 2.46 (4,= 1.5), 2.27 (s, 3H), 1.93 = 1.5, 3H), 1.92 (s, 3H), 1.61 (s, 9H)23 (s, 6H);
13C NMR (75MHz, CDCl,) 6 10.2, 11.0, 17.5, 25.4, 28.8, 41.0, 41.2, 80.7, 100.0, 117.9, 119.4, 126.4,
132.5, 134.9, 161.8, 183.1Anal. Calcdfor C,;H,,N,O,: C, 68.65; H, 8.49; N, 8.43; O, 14.44; found: C,
68.61; H, 8.54; N, 8.36

5-[1-(4,4-Dimethyl-5-oxo0-pyrrolidin-2-ylidene)-methyl]-3,4-dimethyl-H-pyrrole-2-
carboxylic acid, tert-butyl ester (13b). This material was prepared in 89%Z(E 1:4) yield from1.26
g (3.94mmol) of lactonel2b in 20 mL of THF/20 mL ohmmonia(2h) and 1.92 g oMontmorillonite
clay in 30 mL of THF (12 h), following an identical procedure to that described abad\@&ator

E-13b: mp 206 T (d); R (1:1 EtOAc/hexanes) 0.73; IR (thin filn§300, 2967, 17221650 cmi; ‘H
NMR (300 MHz, CDCJ) 5 1.27 (s, 6H), 1.56 (s, 9H), 1.92 (s, 3H), 2.23 (s, 3H), 2.72%d..5, 2H), 5.31
(br t, 1H), ; *C NMR (300 MHz, CDCIl,, Compoundisomerized during acquisitioAnal. Calcd. for
C,H,(N,O,: C, 67.90; H, 8.23; N, 8.80. Found: C, 67.72; H, 8.41; N, 8.89.

Z-13h mp 227°C (d); R (1:1 EtOAc/hexanes) 0.40; IR (thin filn§300, 2956, 17171650 cm; 'H
NMR (300 MHz, CDCJ) 4 1.29 (s, 6H), 1.58 (s, 9H), 1.96 (s, 3H), 2.23 (s, 3H), 2.86%®.0, 2H), 5.75
(t, J=2.0, 1H), ;C NMR (300 MHz, CDCJ, Compound isomerized during acquisitigxal. Calcd. for
C.sH,(N,O,: C, 67.90; H, 8.23; N, 8.80. Found: C, 67.72; H, 8.41; N, 8.89.

5-[1-(4,4-Dimethyl-5-oxo-pyrrolidin-2-ylidene)-phenyl-methyl]-3,4-dimethyl-H-pyrrole-2-
carboxylic acid, tert-butyl ester (13c) This material was prepared in 75%Z = 1:1) yield from1.05 g
(2.66 mmol) of lacton&2cin 15 mL of THF/15 mL ofammonia(2h) and 1.50 g oMontmorillonite clay
in 25 mL of THF (12 h), following an identical procedure to that described abot8dor



E-13c R, (1:3 EtOAc/hexanes) 0.2%1 NMR (300 MHz, CDC)) 5 1.30 (s, 6H), 1.58 (s, 9H), 1.85 (s,
3H), 2.28 (s, 3H), 2.65 (d, 2H), 7.13-7.39 (m, 5H), 8.62 (br s, 1H); Anal. Calcd, fd;,8.,0.: C, 73.07;

H, 7.66; N, 7.10. Found: C, 73.09; H, 7.52; N, 7.19.

Z-13c mp 110°C; R (1:3 EtOAc/hexanes) 0.28; IR (thin filn8291, 3054, 17811652 cni; 'H
NMR (300 MHz, CDC]J) 8 1.30(s, 6H),1.58(s, 9H),1.92(s, 3H),2.31(s, 3H),2.91(s, 2H),7.13-7.39
(m, 5H), 8.46 (br s, 1H)}*C NMR (300MHz, CDCl,) 3 9.9, 10.9, 25.3, 28.7, 41.4, 41.8, 80.8, 107.0,
119.3, 120.7, 126.3, 126.8,28.6 (2C), 128.7 (2C), 136.8, 138.4, 161.5,81.6; Anal. Calcd. for
C,.H;N,O,: C, 73.07; H, 7.66; N, 7.10. Found: C, 73.09; H, 7.52; N, 7.19.

Z-5-(3,3-Dimethyl-5-oxo0-pyrrolidin-2-ylidenemethyl)-3,4-dimethyl-H-pyrrole-2-carboxylic
acid, tert-butyl ester (13d)7.8. This material wagprepared in 76% yield frorh21.6 mg (.38nmol) of
lactonel2din 1 mL of THF/1 mL of ammonia (2 h) and 200 mg of Montmorillonite clay in 2 mL of THF
(2 h), following an identicalprocedure tothat described abovdor 133 Orange foam; R (1:3
EtOAc/hexanes) 0.18H NMR (300 MHz, CDC]J) 4 1.38 (s, 6H), 1.57 (s, 9H), 1.95 (s, 3H), 2(843H),
2.43 (s, 2H), 5.30 (s, 1H), 8.48 (br s, 1H), 8.98 (br s, 1H).

Z-5-[1-(5-Formyl-4,4-dimethyl-3,4-dihydropyrrol-2-ylidene)-ethyl]-3,4-dimethyl-1H-pyrrole-
2-carboxylic acid, tert-butyl ester(15a). A solution of 13.1 mg (3umol) of 16a in 1 mL of 1,4-
dioxane was treated with 6 mg (G#hol) of SeQ under argon, and the reaction was heated at reflux for 30
min. At the end of this period the reaction was cooled to rt and tedtedat'd.NaHCQO,. Theaqueous
layer was extractedith CH,Cl,, and the combined organic extraatsredried over MgSO,, filtered, and
concentrated to dryness under reduced pressure. The residue was purified by flash chroméiigeaphy
gel, EtOAc:hexanes = 1:15) tafford 4.3 mg (32%) oéldehydel5a as an unstabieellow oil. R (1:4
EtOAc/hexanes) 0.78H NMR (300 MHz, CDC]J) 4 1.40 (s, 6H), 1.62 (s, 9H), 2.25 (s, 6H), 2(813H),

2.76 (s, 2H), 9.93 (s, 1H).

Z-3,4-Dimethyl-5-[1-(4,4,5-trimethyl-3,4-dihydropyrrol-2-ylidene)-ethyl]-1H-pyrrole-2-
carboxylic acid, tert-butyl ester(16a). A solution of 1.1 g (3.5 mmol) of Znin 4 mL of THF was
treated with 1.1 mL (3.5 mmol) of 3 M MeMgBr in,Etunder argon.The resultansuspensiomwas then
treated dropwise with 127.6 mg (.35 mmol) of sulff#td8ain 10 mL of toluene, followed by 20 mg (35
pmol) of PACL(PPh),. After addition wasomplete, theeaction was heated at 70 for 1 h (vigorous
stirring), cooled to rt, and partitioned between,CH and sat'd. NECI. The agueoudayer was extracted
with CH,Cl,, and the combined organic extraetere dried over MgSQO,, filtered and concentrated to
dryness undereducedpressure. The residue was purified Bgsh chromatography(silica gel,
EtOAc:hexanes = 1:9) to afford 102.7 mg (88%)64 as a colorless crystalline solidp 168-6C. R
(1:9 EtOAc/hexanes) 0.38:4 NMR (300 MHz, CDCJ) 6 1.23 (s, 6H), 1.62 (s, 9H), 2.18, 3H),2.16 (s,
3H), 2.20 (s, 3H), 2.31 (s, 3H), 2.61 (g5 1.0, 2H);13C NMR (75 MHz,CDCl,) 5 10.5, 11.7, 15.9, 18.4,
26.3, 28.9,47.9, 79.8, 114.4, 118.4, 128.7, 128.8, 134.0, 149.0, 161.4, 185.4; MSM(EAB): 331(52,
M++1), 330 (63, M), 257(100),274 (73), 273 (28), 257 (45), 231 (28), 166 (27);HRMS (FAB) Calcd
for C,,H,,N,O,: 330.2307; found: 330.2307. Anal. Calcd @yH,,N,O,: C, 72.69; H, 9.15; N, 8.48; O,
9.68; found: C, 72.68; H, 9.18; N, 8.46.

5-[1-(4,4-Dimethyl-5-thioxopyrrolidin-2-ylidene)-ethyl]-3,4-dimethyl-1H-pyrrole-2-
carboxylic acid, tert-butyl ester (17a). A solutionof 700 mg (2.2mmol) of lactaml3a ¢/E= 2:1) and
500 mg (1.2 mmol) of Lawesson's reagent in 60 mL of toluasestirredfor 1 h at 100°C under argon.
An additional 150 mg (37@mol) of Lawesson's reagent was added, and stirring and heating was continued
for 20 min. The reaction was then cooled to rt, dilwt&t H,O and theaqueoudayer was extractedith
EtOAc. The combined organic extracts were dried over Mgf#tered and concentrated tisyness under



reduced pressure. The residue was purified by flash chromatographygailiEéEOAc:hexanes = 1:15 to
1:3) to afford 998 mg (99%) of thiolactalia as a 2:1 mixture & and Eisomers.

E-17a Yellow solid; mp: 139C; Rs (1:4 EtOAc/hexanes) 0.58H NMR (300MHz, CDCL,) & 1.40
(s, 6H), 1.61 (s, 9H), 1.92 (s, 3H), 1.93)(%; 1.3, 3H), 2.27 (s, 3H), 2.88, J = 1.3, 2H),8.44 (br s, 1H);
13C NMR (75MHz, CDCl,) 6 10.0, 11.0, 18.4, 28.7, 28.9, 41.1, 50.4, 80.7, 102.8, 118.0, 120.6, 126.7,
130.9, 137.3, 161.9, 213.3.

Z-17a: Yellowcrystalline solid; mpl42-43°C Ry (1:4 EtOAc/hexanes) 0.56H NMR (300 MHz,
CDCl,) 61.38 (s, 6H), 1.61 (s, 9H), 1.92 (s, 3H), 1.99@, 1.7, 3H),2.27(s, 3H),2.59(q, J = 1.7, 2H),
8.53 (br s, 1H)13C NMR (75 MHz, CDCJ) 6 10.2, 11.1, 18.2, 28.5, 28.8, 42.3, 50.4, 80.8, 103.7, 118.0,
119.8, 126.5, 132.6, 138.3, 162.0, 214.8; MS (El) m/z (%): 348 (#),243 (19), 292 (93), 275 (10), 274
(13), 259 (17), 245 (13R35(27),231(13),192(12),180(15),179(100),139(21), 133(10),122 (12),

121 (29), 91 (13), 5420); HRMS (FAB) Calcd for C,;H,,N,O.S: 348.1872; found: 348.1866Anal.
Calcd for GH,N,O,S: C, 65.48; H, 8.10; N, 8.04; O, 9.18; S, 9.20; found C, 65.44; H, 8.11; N, 7.99.

Z-5-[1-(4,4-Dimethyl-5-thioxopyrrolidin-2-ylidene)-methyl]-3,4-dimethyl-1H-pyrrole-2-
carboxylic acid, tert-butyl ester (17b). This material was prepared in 91%ace amounts dE-isomer)
yield from 550 mg (1.73 mmol) of lactab3b and 432 mg (1.0Mmmol) of Lawesson’seagent in 40 mL
of toluene (30 min at reflux) following adenticalprocedure tdhat described forl7a. Yellow solid; mp:
215°C R (1:9 EtOAc/hexanes) 0.16; IR (thin film) 3289, 296856 cm’; 1H NMR (300MHz, CDCl,)
0 1.35 (s, 6H), 1.59 (s, 9H), 1.97 (s, 3H), 2.23 (s, 3H), 2.96(d, J = 2.0, 2H), 6.00 (t, J = 2.0, 1H), 8.54, (br s,
1H), 10.37 (br s, 1HE3C NMR (300MHz, CDCl,) & 9.9, 11.3, 29.3, 29.5, 42.3, 51.6, 81.6, 96.6, 121.0,
121.1, 127.0, 129.0, 139.0, 162.5, 215.0; Anal. Calcd. fbt,(M.0,S: C, 64.64; H, 7.84; N, 8.3&ound
C, 64.43; H, 7.97; N, 8.24.

5-[1-(4,4-Dimethyl-5-thioxopyrrolidin-2-ylidene)-phenyl-methyl]-3,4-dimethyl-1H-pyrrole-
2-carboxylic acid,tert-butyl ester (17c¢). This material was prepared in 85%Z = 1:2)yield from 520
mg (1.32 mmol) ofactam13c and 380 mg (0.94nmol) of Lawesson’seagent in 30 mL of toluene (30
min at reflux) following an identical procedure ttat described forl7a. The reactiogave annseparable
mixture of E- and Z-isomers. R(1:3 EtOAc/hexanes) 0.73 NMR (300MHz, CDCl,) & 1.35(s, 6H),
1.36 (s, 6H), 1.55 (s, 9H), 1.56 (s, 9H), 1.80 (s, 3H), (s9BH),2.24 (s, 3H),2.29 (s, 3H),2.77 (s, 2H),
3.01(s, 2H),7.12-7.40(m, 10H), 8.32 (br s,1H), 8.35 (br s1H), 8.62 (br s,1H), 8.92 (br s, 1H)13C
NMR (300 MHz, CDCJ) 6 10.0, 10.3, 11.011.0, 28.5, 28.728.7 (2C), 43.0, 43.2, 50.7, 51.1, 81.0, 81.1,
109.4, 109.6, 120.0, 120.1, 121.4, 126.3, 126.4, 127.4, 12828 (2C), 128.8(2C), 128.9, 128.9, 129.7,
130.3, 137.5, 138.1, 138.8, 139.6, 161.4, 161.6, 213.8, 2A4a8; Calcd.for C,,H,,N,O0,S: C, 70.21; H,
7.36; N, 6.82; Found: C, 70.43; H, 7.37; N, 6.74.

Z-5-(3,3-Dimethyl-5-thioxopyrrolidin-2-ylidenemethyl)-3,4-dimethyl-1H-pyrrole-2-

carboxylic acid, tert-butyl ester(17d). This material wasprepared in 49%ield from 92.3 mg (.29
mmol) of lactam13d and 65 mg (161mol) of Lawesson's reagent in 1 mL of toluene (4 KGi °C)
following an identicalprocedure tahat described abovéor 17a. Yellow solid; mp 199°C; Ry (1:4
EtOAc/hexanes) 0.383H NMR (300 MHz, CDC]J) 4 1.39 (s, 6H), 1.60 (s, 9H), 1.98 (s, 3H); 2.273(3),
2.94 (s, 2H), 5.40 (s, 1H), 9.00 (br s, 1H), 9.45 (br s, HHNMR (300MHz, CDCl,) 6 9.8, 10.9, 28.7,
28.7, 41.8, 57.4, 81.0, 91.9, 119.2, 120.9, 125.8, 127.1, 152.6, 264.1; MS (El)m/z (%): 334 (41,
M), 279(23), 278 (100), 263 (15), 261 (15), 260 (22), 245 (38), 232 (13), 205 (19), 77 (11), 57 (24);
HRMS (FAB) Calcd for GH,N,0,S: 334.1715; found: 334.1724

5-[1-(4,4-Dimethyl-5-methylsulfanyl-3,4-dihydropyrrol-2-ylidene)-ethyl]-3,4-dimethyl-1H -
pyrrole-2-carboxylic acid, tert-butyl ester (18a). A solution of 235.5 mg (.68 mmol) dhiolactaml7a



(Z/E2:1) in 1 mL of THF was treated with 0.1 mL of Mel under argdtiter heating atreflux for 1 h, an
additional0.1 mL of Melwas addedand heating was continuédr 1 h. If necessary, thiprocess was
repeated once again before cooling to rt and dilutiitly CH,CI, and sat'dNaHCQ,. Theaqueoudayer
was extracted with CJ&l,, and the combined organic extragtere dried over MgSQO,, filtered and
concentrated to dryness under reduced pressure. The residue was purified by flash chroméditigeaphy
gel, EtOAc:hexanes = 1:5) tafford 162.6 mg (66%) oZ-18a and 15.5 mg (6%) oE-18a as yellow
solids.

E-18a mp: 130°C; Rf (1:9 EtOAc/hexanes) 0.5% NMR (300 MHz, CDCJ) 6 1.31 (s, 6H), 1.61 (s,
9H), 2.14(t, J = 1.0, 3H),2.22(s, 3H),2.31(s, 3H),2.66(s, 3H),2.73(q, J = 1.0,2H); 13C NMR (75
MHz, CDCL,) 610.8, 11.8, 14.8, 18.3, 27.7, 29.0, 45.7, 49.1, 79.9, 112.0, 118.2, 119.2, 126.6, 132.5, 148.4,
161.7, 187.3; MS (EI) m/z (%): 362 (28, 307 (21), 306 (100), 291 (13), 273 (14), 181 (10), 57 (17),
56 (19); HRMS (FAB) Calcd for £H,,N,O,S: 362.2028; found: 362.2022.

Z-18a: mp 152C; Rs (1:9 EtOAc/hexanes) 0.4 NMR (300 MHz, CDCJ) 6 1.22(s, 6H),1.60 (s,
9H), 1.96 (s, 3H)2.27(t, J = 1.7, 3H),2.28(s, 3H),2.27(q, J = 1.7, 2H),2.58 (s, 3H); 13C NMR (75
MHz, CDCL) 610.4,11.1, 13.7, 18.3, 27.2, 28.8, 45.2, 50.6, 80.5, 113.5, 117.7, 119.3, 126.4, 134.5, 152.2,
162.0, 187.1; MS (Elim/z (%): 362(30, M*), 307(22), 306 (100), 291 (13), 273 (15); HRMS (FAB)
Calcd for GH,N,O,S: 362.2028; found: 362.2028.

5-[1-(4,4-Dimethyl-5-methylsulfanyl-3,4-dihydropyrrol-2-ylidene)-ethyl]-3,4-dimethyl-1H-
pyrrole-2-carbaldehyde (19a). A solution of 101.9 mg (.29 mmol) of thiolactaliia (Z/E2:1) in 1 mL
of TFA was degassed with argon, and after stirring 20 min at rt was tiweigtedl3 mL of TMOF. After
stirring an additional 20 min at rt, the reaction was concentrated and parthiemezen CHCI, and sat'd.
NaHCQ, The organic extractsere dried over MgSO,, filtered and concentrated tryness under
reduced pressure. The residue was purified by flash chromatogsijaygel, EtOAc:hexanes = 1:5) to
afford 29.2 mg (34%) aZ-19aand 29.2 mg (34%) d&-19a (total 68%).

E-19a: Yellow Solid; mp 128°C; Rf (1:3 EtOAc/hexanes) 0.34H NMR (300MHz, CDCl,) 6 1.31
(s, 6H), 2.15 (s, 3HR.15(t, J = 1.2, 3H),2.23(s, 3H),2.29(s, 3H),2.70(s, 3H),2.76(q, J = 1.2, 2H),
9.60 (s, 1H)13C NMR (75MHz, CDCl,) 6 11.5, 14.8, 17.7, 27.7, 45.8, 49.2, 111.2, 128.5, 137.1, 150.6,
176.1, 189.4; MS (Elm/z (%): 320(28), 292 (20), 291 (24, M*+1), 290(100, M), 276(21), 275 (73),
273(19), 247 (12),243(18),215(10),196 (11), 148 (17), 120 (12), 91(12); HRMS (FAB) Calcd for
C,H,,N,0S: 290.1453; found: 290.1443.

Z-19a Yellow solid; mp 162C; Ry (1:3 EtOAc/hexanes) 0.284 NMR (300 MHz, CDCJ) 6 1.23 (s,
6H), 1.97 (s, 3H), 2.28 (§,= 1.7, 3H), 2.30 (s, 3HR.48(q, J = 1.7, 2H),2.58(s, 3H),9.57 (s, 1H); 13C
NMR (75 MHz, CDCl,) 6 10.0, 13.8, 17.7, 27.2, 45.2, 50.8, 112.7, 119.0, 128.6, 132.6, 139.6, 153.1,
176.5, 188.4; MS (Eln/z (%): 291 (22, M*+1), 290(100, Mt), 276 (15), 275 (73), 247 (12), 243 (15),
148 (11), 120 (10); HRMS (FAB) Calcd for, &,,N,OS: 290.1453; found: 290.1454.

Z-5-[1-(4,4-Dimethyl-5-methylsulfanyl-3,4-dihydropyrrol-2-ylidene)-methyl]-3,4-dimethyl-
1H-pyrrole-2-carbaldehyde (19b). This material wasprepared in 68%trace amounts oE-isomer)
yield from 170 mg (0.51 mmol) of thiolactabiiband 5.9 mL of TFA (1 h) and 0.95 mL ®MOF (1 h)
following an identicalprocedure tahat described abovdor 19a Yellow solid; mp 188°C; R (1:4
EtOAc/hexanes) 0.15H NMR (300 MHz, CDC)) 8 1.36 (s, 6H), 2.15 (s, 3H), 2.36 (s, 3H), 2(563H),
2.89(d,J = 2.0, 2H),6.52(t, J = 2.0, 1H),8.61 (br s1H), 9.56 (s,1H); *C NMR (300 MHz, CDCI,
Compound isomerized during acquisitid.6, 8.8, 8.98.9, 13.9, 14.7, 27.2, 27.7, 45.3, 46.4, 50.0, 52.0,
100.5 (2C), 104.7 (2C), 121.7 (2C), 129.0, 129.3, 132.0 (2C), 135.2, 135.8, 175.9 (2C), 189.6ArED2.4;
Calcd. for GH,N,OS: C, 65.18; H, 7.29; N, 10.14; Found: C, 65.37; H, 7.11; N, 10.19.



Z-5-[1-(4,4-Dimethyl-5-methylsulfanyl-3,4-dihydropyrrol-2-ylidene)-phenyl-methyl]-3,4-
dimethyl-1H-pyrrole-2-carbaldehyde (19c). This material was prepared in 71%/Z = 1:4) yield from
150 mg (0.36 mmol) of thiolactatvcand 4.2 mL of TFA (1 h) and 0.80 mL of TMOF (1 h) following an
identical procedure tdhatdescribedabovefor 19g Yellow solid; mp 163 €; R (1:4 EtOAc/hexanes)
0.38; IR (thin film)3267, 3056, 17221622 cm; '"H NMR (300MHz, CDCL,) & 1.22 (s, 3H); 1.23 (s,
6H); 2.19 (s, 3H), 2.50 (s, 2H), 2.73 (s, 3H), 7.24-{M25H), 9.61 (s, 1H); 11.98 (br s, 1H);*C NMR
(300 MHz, CDCJ,) 8 8.9, 10.00, 14.9, 27.4, 46.4, 49.7, 117.9, 120.2, 127.5, 12838 (2C), 130.2(2C),
131.6, 135.9, 139.4, 152.2, 176.3, 192.0; Anal. Calcd. jt,N.OS: C, 71.55; H, 6.86; N, 7.95; Found:
C,71.61;H, 7.01; N, 7.81.

Z-5-(3,3-Dimethyl-5-methylsulfanyl-3,4-dihydropyrrol-2-ylidenemethyl)-3,4-dimethyl-H-
pyrrole-2-carbaldehyde (19d). This material wagprepared in 41% vyield from5.8 mg (47umol) of
thiolactam17d and 0.1 mL offFA (5 min) and0.1 mL of TMOF (20min) following an identical
procedure tdahat describedabovefor 19a Yellow solid; mp 158°C; R (1:3 EtOAc/hexanes) 0.3GH
NMR (300 MHz, CDCJ) 6 1.31 (s, 6H), 2.08 (s, 3H), 2.30 (s, 3H), 2.74 (s, 2H), 2.76 (s, 3H)(H.GH),
9.56 (s, 1H), 11.30 (br s, 1H¥EC NMR (75 MHz, CDCJ) 6 8.7,14.9, 29.1, 43.3, 52.7, 89.0, 98.4, 119.0,
129.1, 130.9, 135.8, 164.9, 175.8, 180.4; MS (FAR) (%): 279(11), 278 (27), 277 (100, M*+1), 276
(55, M*), 275 (23),261 (21), 249 (20); HRMS (FAB): Calcd for CH,,N,O,S: 276.1296; found:
276.1295.

Z-3,4-Dimethyl-5-[1-(4,4,5-trimethyl-3,4-dihydropyrrol-2-ylidene)-ethyl]-1H-pyrrole-2-
carbaldehyde (20a).Method A A solution of 37.3 mg (.1inmol) of esterl6a in 0.3 mL ofTFA was
stirred for 5 min under argon, and was then treated@vithmL of TMOF. After stirring an additional 20
min at rt, the reaction was diluted with G, and satdNaHCQO,. Theaqueoudayer was extractedith
CH.CI,, and the combined organic extrastsredried over MgSO,, filtered and concentrated tiryness
under reduced pressurdhe residue was purified flash chromatographgsilica gel, EtOAc:hexanes =
1:4 to 1:3) to afford 19.0 mg (65%) of aldehy&fis, identical to the material prepared followingthod B
below.

Method B. A solution of 25.0 mg (0.086 mmolji8kaand 5 mg (7.1umol) of PACL(Ph,P), in 1 mL
of toluene was treatedith 1.0 mL of MeZnl in THF under argonAfter stirring for 30min at 80°C
(oilbath temperature), the mixture was cooled to rt and concenimataduo. The residue was taken up in 5
mL of Et,O and to it was added 5 mL sht’d NH,Cl. The mixture was stirrefor 10 min at rt. The
aqueoudayer was extractedith Et,O. The combined organic layers was washéti sat'd NaHCQ,
dried over MgSQ filtered and concentrated tlyness undereducedpressureThe residue was purified
by flash chromatography (siliagel, EtOAc:hexanes = 1:4 to 1:3) tve 13.0 mg (62%) othe aldehyde
20a Off-white solid; R(1:2 EtOAc/hexanes) 0.2%1 NMR (300MHz, CDCL,) 6 1.23(s, 6H),2.13 (s,
3H), 2.19 (s, 3H), 2.20 (s, 3H), 2.29 (s, 3H), 2.61 (s, 2H), 9.61 (s, 1H); MS (RARY0): 413(26), 261
(16), 260 (27), 259 (100, Mt+1), 258 (M), 257 (22), 243 (17), 231 (17), 150 (13), 122 (11);HRMS
(FAB) Calcd for GH,,N,O: 258.1732; found: 259.1811 (M+H).

Z-3,4-Dimethyl-5-[1-(4,4,5-trimethyl-3,4-dihydropyrrol-2-ylidene)-methyl]-1H-pyrrole-2-
carbaldehyde (20b). This material wasprepared in 71%ield from 80 mg(0.29 mmol) of 19b (Z-
isomer only), 20 mg (0.03 mmol) of PdEPh), and 2.0 mL of freshly prepared MeZnl in THF in 2 mL
of toluene (45 min, 75C) following an identical procedure to that described abov2darwhite solid; mp
181 °C; R (40% EtOAc/hexanes) 0.10H NMR 1.21(s, 6H); 2.03(s, 3H); 2.19(s, 3H); 2.26(s, 3H);
2.61 (d,J = 2.0, 2H); 5.85 (t) = 2.0 Hz, 1H), 9.57 (s, 1H); Anal. Calcd. for}&,N,O: C, 73.74; H, 8.25;
N, 11.47; Found: C, 73.57; H, 8.41; N, 11.21.



Z-3,4-Dimethyl-5-[phenyl-(4,4,5-trimethyl-3,4-dihydropyrrol-2-ylidene)-phenyl-methyl]-1H-
pyrrole-2-carbaldehyde (20c). This material wagrepared in 73% vyield frof00 mg (0.25mmol) of
19c (Z-isomeronly), 17.9 mg (0.025nmol) of PdCL(PPh), and 1.7 mL of freshly prepared MeZnl in
THF in 2 mL of toluene (30 min, 7%&) following an identicaprocedure tdhat describedabovefor 20g
off-white solid; mp 167C; R (1:4 EtOAc/hexanes) 0.29; IR (thin filn3221, 2923, 17271623 cnl; 'H
NMR 1.14 (s, 6H); 1.23 (s, 3H); 2.19 (s, 3H); 2(823H); 2.40(s, 2H); 7.22-7.39m, 5H); 9.61(s, 1H);
11.47 (br s, 1H)**C NMR (300 MHz, CDCJ)) 58.9, 9.9, 16.2, 25.8, 44.7, 48.4, 120.2, 120.5, 127.4, 128.8
(2C), 128.8129.9(2C), 131.8, 135.8, 139.6, 153.4, 176.89.8; Anal. Calcd.for C,,H,,N,O: C, 78.71;
H, 7.55; N, 8.74; Found: C, 78.89; H, 7.56; N, 8.69.

Z-3,4-Dimethyl-5-(3,3,5-trimethyl-3,4-dihydropyrrol-2-ylidenemethyl)-H-pyrrole-2-
carbaldehyde (20d). This materialwas prepared i57% yield from 100 mg (.36mmol) of 19d, 10 mg
(14 pmol) of PACJ(Ph,),and 2.0 mL of MeZnl in THF in 2 mL dbluene(30 min, 75°C) following an
identical procedure tahat described abovéor 20a orange solid, mp 16XC; Ry (1:2 EtOAc/hexanes)
0.21.;'H NMR (300 MHz, CDCJ) 8 1.26 (s, 6H), 2.07 (s, 3H), 2.29 (s, 3H), 2.37(d,0.5, 3H), 2.58 (s,
2H), 5.72(s, 1H),9.60(s, 1H),11.2 (br s, 1H); MS (Eljn/z (%): 245(17, M*+1), 244(100, Mt), 229
(61), 202 (14), 201 (80); HRMS (FAB) Calcd for.8,,N,O: 244.1576; found: 244.1579.

5-[1-(5-Formyl-4,4-dimethyl-3,4-dihydropyrrol-2-ylidene)-ethyl]-3,4-dimethyl-1H-pyrrole-2-

carbaldehyde (7a). A solution of 583 mg (2. mmol) of aldehyde20a in 30 mL of 1,4-dioxane was
treated with400 mg (3.6mmol) of SeQ underargon, and stirredor 2 h at rt. The reaction was then
partitioned between CJ&l, and sat'dNaHCQ, and theaqueoudayer was extractedith CH,Cl,. The
combined organic extractgere dried over MgSO,, filtered and concentrated ttryness undereduced
pressure. The residue was purifiedflagh chromatographgsilica gel, EtOAc:hexanes = 1:40 1:3) to
afford 670 mg (99%) of dialdehyd@ as an unstablgellow oil (E/Z =1:5,inseparable mixture). {R1:2
EtOAc/hexanes) 0.34H NMR (300 MHz, CDCJ) & (Z-isome): 1.31 (s,6H), 2.16(t, J = 1.4, 3H),2.14
(s, 3H),2.22(s, 3H),2.66(q, J = 1.4, 2H),9.60(s, 1H),9.89(s, 1H); (E-isome). 1.34(s, 6H),1.47 (s,
3H), 2.03 (s, 3H), 2.44 (§,= 1.9, 3H), 2.56 (q] = 1.9, 2H), 9.65 (s, 1H), 9.94 (s, 1H).

Z-5-[1-(5-Formyl-4,4-dimethyl-3,4-dihydropyrrol-2-ylidene)-methyl]-3,4-dimethyl-1H-
pyrrole-2-carbaldehyde (7b). This material was prepared in 68% yield from 20 mg (@d&ol) of 20b
and 14 mg (0.13nmol) of SeQ in 1 mL of dioxane following an identic@rocedure tahat described
above for7a; Unstable brown solid; R40% EtOAc/hexanes) 0.38l NMR (300 MHz, CDCJ) 4 1.38 (s,
6H); 2.07(s, 3H); 2.28(s, 3H); 2.75(d, J = 2.02H);. 6.27(t, J =2.0, 1H); 9.66(s, 1H),10.02(s, 1H),
10.8 (br s, 1H).

Z-5-[1-(5-Formyl-4,4-dimethyl-3,4-dihydropyrrol-2-ylidene)-phenyl-methyl]-3,4-dimethyl-
1H-pyrrole-2-carbaldehyde (7c). This material was prepared in 62#&ld from 40 mg(0.12 mmol) of
20cand 21 mg (0.19 mmol) of Se@d 1 mL of dioxane following afdentical procedure tdahat described
above for7a; Unstable brown solid; R20% EtOAc/hexanes) 0.38 NMR (300 MHz, CDC)) & 1.28 (s,
3H); 1.31(s, 6H); 2.22(s, 3H); 2.54 (2H);. 7.25-7.48n, 5H); 9.70(s,1H), 10.03(s, 1H),11.05 (br s,
1H).

5-(5-Formyl-3,3-dimethyl-3,4-dihydropyrrol-2-ylidenemethyl)-3,4-dimethyl-1H-pyrrole-2-
carbaldehyde (7d). This materialas prepared i89% yield from 55.8 mg (229umol) of 20d, and 38
mg (342 pmol) of SeQin 2 mL of dioxane (2 hjollowing an identicaprocedure tdhat describedabove



for 7a; Unstable yellow solicBtH NMR (300 MHz, CDCJ) 6 1.31 (s, 6H), 2.13 (s, 3H), 2.34, 3H),2.77
(s, 2H), 6.17 (s, 1H), 9.70 (s, 1H), 10.10 (s, 1H), 10.8 (br s, 1H).

2,2,5,7,8,12,13,17,18-Nonamethyl-2,3-dihydroporphyrin (9ae). A mixture of 42.8 mg (147
umol) of diacid8e**and 63.9 mg (234umol) of freshly prepared dialdehyda was taken up in 1 ml of
TFA, and the resultangolution was stirredfor 2 h at rt under argon.The reaction mixture was then
concentratedinder reduced pressure gpattitioned betweesat'd.NaHCQ, and CHCI,. Theaqueous
layer was extractedith CH,Cl,, and the combined organic extraatsredried over MgSQ,, filtered and
concentrated to dryness under reduced pressure. The residue was purified by flash chroméditigeaphy
gel, EtOAc:hexanes = 1:4) to yiel@8.4 mg (44%) othlorin 9ae as green solid, mp >30C. R (1:2
EtOAc/hexanes) 0.59H NMR (300MHz, CDCL,) 6 -2.39(s, 2H),2.10(s, 6H), 3.43 (s, 3H),3.45 (s,
3H), 3.49 (s, 3H), 3.52 (s, 6H), 3.56 (s, 3H), 3.89 (s, 80 (s, 2H),8.82 (s, 1H),9.59 (s, 1H),9.76 (s,
1H); 13C NMR (75MHz, CDCl,) 8 11.6, 11.6, 11.9, 12.0, 12.1, 16.6, 21.5, 32.1, 46.1, 52.4, 90.7, 97.5,
99.1,105.1, 128.1, 129.4, 131.1, 132.9, 133.0, 134.8, 135.0, 136.1, 137.2, 138.0, 149.6, 152.1, 161.5, 172.C
UV(CHCL): Amax (€, Imolienrl) = 376 (26,393), 382 (27,121), 38&86,882),394 (25,600),400 (25,277),

406 (23,392)502 (7,362),596 (2,632),648 (15,357)nm; MS (EI) m/z (%): 440(36), 439 (100, M*t+1),
438 (27, M), 307 (19), 289 (10); HRMS (FAB) Calcd for8,,N,: 438.2783; found: 439.2863 (M+H).

13,17-Bis(2-methoxycarbonylethyl)-2,2,5,7,8,12,18-heptamethyl-2,3-dihydroporphyrin(9af).
This material was prepared in 42% yield form 669.6 mg (2.46 mmol) of dialdéhyaled 467.6 mg (1.08
mmol) of diacid8f>®in 10 mL of TFA (1.5 h) following an identical proceduretiiat describedabove for
9ae mp 198°C; Ry (1:1 EtOAc/hexanes) 0.57H NMR (300MHz, CDCL,) & -2.46 (br s2H), 2.07 (s,
6H), 3.20 (tJ=7.9, 2H), 3.24 (1) = 7.9, 2H), 3.48 (s, 3H), 3.51 (s, 3H), 3.52 (s, 3H), 3.56 (s, 3H), 3.72 (s,
3H), 3.73 (s, 3H), 3.91 (s, 3H), 4.23Jt 7.9, 2H), 4.35 (1) = 7.9, 2H), 4.51 (s, 2H), 8.86 (s, 1H), 9.65 (s,
1H), 9.80 (s, 1H)13C NMR (75MHz, CDCl,) & 11.6, 11.9, 12.0, 16.5, 21.3, 21.9, 22.3, 32.1, 37.1, 37.5,
46.1,52.0,52.1,52.4,91.2, 97.6, 99.0, 105.4, 128.6, 131.5, 129.7, 133.6, 135.5, 135.5, 137.8, 137.9, 138.5
138.9, 149.3, 150.3, 162.3, 172.1, 173.9, 17W3(CHCI3): Amax (€, Imorlcnrl) = 396 (62,408), 504
(11,162), 648 (30,397) nm; MS (EI) m/z (%): 583 (22 H{), 582 (56, M), 446 (35), 436 (21}434 (26),
423 (36), 407 (46), 406 (66), 405 (100), 391 (52), 390 (20), 363 (26), 362 (48), 261 (53), 258 (31), 243
(32), 229 (25), 215 (28), 166 (22), 150 (46), 148 (26), 120 (21), 57 (282133HRMS (FAB) Calcd for
C,.H,,N,O,: 582.3206; found: 582.3212.

2,2,7,8,12,13,17,18-Octamethyl-2,3-dihydroporphyriff9be) This material wasprepared in 38%
yield from 5.42 mg (0.021mmol) of dialdehydle and 6.10 mg (0.021 mmol) of diac&>® in 0.5 mL of
TFA (1.5 h)following an identicaprocedure tdhat describedabovefor 9ae R; (30% EtOAc/hexanes)
0.65;'H NMR (500 MHz, CDCJ) 5-2.58 (br s, 1H); 2.06 (s, 6H); 3.40 (s, 6H); 3.44 (s,3H); &53H);
3.52 (s, 3H); 4.64 (s, 2H), 8.79 (s, 1H), 8.92 (s, 1H), 9.69 (s, 1H), 9.71 (s, 1H); UV JGHCE) = 394
(72,233),502 (6,245),648 (21,162); HRMS (FAB) Calcd for C,;H,,N,: 424.2627; found: 425.2629
(M+H).

13,17-Bis(2-methoxycarbonylethyl)-2,2,7,8,12,18-hexamethyl-2,3-dihydroporphyrin  (9bf).
This material was prepared in 39% yield from 6.20 mg (0.024mmol) of diald@byaled 10.6 mg (0.024
mmol) of diacid8f>°in 0.5 mL of TFA (1.5 h) following an identical procedure to that descritbede for
9ae R (30% EtOAc/hexanes) 0.3% NMR (500 MHz, CDCJ) 5-2.58 (br s, 1H); 2.06s, 6H); 3.17 {t,
J=17.5, 2H); 3.22 (t, J = 8.0, 2H), 3.41 (s, 3H), 3.45 (s, 3H); 3.4H); 3.67(s, 3H),3.68(s, 3H); 4.22
(t, J=8.0, 2H), 4.35 (t, J = 7.5, 2H), 4.66 (s, 2H), 8.83 (s, 1H), 8.95 (s, 1H); 9.73 (s, 1H3, 2HP UV
(CHCL):A,.(€) = 394 (82,200),504 (7,900), 648 (27,300); HRMS (FAB) Calcd for C,H,,N,O,:
568.7060; found: 568.7064.



2,2,7,8,12,13,17,18-Octamethyl-5-phenyl-2,3-dihydroporphyrin(9ce).  This material was
prepared in 40% yield from 20.0 mg (0.06mmol) of dialdefaland 17.4 mg (0.06 mmol) of diadd°
in 1.0 mL of TFA (1.5 h) following an identicaprocedure tahat described abovéor 9ae Rf (30%
EtOAc/hexanes) 0.71H NMR (500 MHz, CDCl,) & -2.40 (br s, 1H);-2.08 (br $H), 1.96 (s, 6H),
2.41(s, 3H); 3.41 (s, 3H); 3.42 (s, 3H); 3453H); 3.51(s, 3H); 4.10(s, 2H); 7.70-7.72m, 2H); 7.84-
7.86(m, 3H); 8.79(s, 1H); 9.63(s, 1H); 9.77(s, 1H); *C NMR (300MHz, CDCl,)  11.6, 11.6,12.0
(2C), 12.0, 14.0, 31.8, 46.1, 52.8, 92.0, 98.3, 99.4, 111.7, 127.7, 428),5129.4, 129.4, 131.832.5
(2C), 133.4, 134.5, 135.0, 136.3, 136.8, 137.1, 138.6, 144.1, 149.8, 159.1, 183.2; UV
(CHCLy):A, (g) = 395 (79,100), 495 (6,900), 648 (22,200); HRMS (FAB)cdfor C,,H,N,: 500.2940;
found: 501.2948

13,17-Bis(2-methoxycarbonylethyl)-2,2,7,8,12,18-hexamethyl-5-phenyl-2,3-dihydroporphyrin
(9cf). This material was prepared in 39% yield from 10.0 mg (0.03mmaljatifehyde7c and 12.0 mg
(0.03mmol) of diacid8f>® in 0.5 mL of TFA (1.5 h)following an identicalprocedure tahat described
abovefor 9ae Ry (30% EtOAc/hexanes) 0.43H NMR (500 MHz, CDCL,) & -2.42(s, 1H); -1.97 (br s,
1H); 1.95 (s, 6H); 2.41 (s, 3H); 3.18-3.25 (% 7.5, 8.0, 4H); 4.21 t, J 8.0, 2H); 4.34(t, J =7.5,2H):
7.70-7.73 (m, 2H); 7.83-7.85 (m, 3H); 8.82 (s, 1H); 9.66 (s, 1H); &79H), UV (CHCL):A,(€) = 399
(117,000), 498 (9,833), 648 (32,333); HRMS (FAB) Calcd fgHGN,: 644.3363; found: 644.3364.
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