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Fax: (+49)-089/2180-77680

General All reactions were carried out under an nitrogen
at nosphere in dried glassware. Elenental analyses were carried
out on a Her aeus CHN- Rapi d- El ement anal yzer In t he
m croanal ytical |aboratories of the Departnment Chem e, Ludw g-
Maxi m | ians-Universitat Mnich. Al starting mterials were
purchased from comercial sources and used w thout further
purification.

4- Et hoxycar bonyl benzoyl chl oride was obtai ned by known procedure
(generation of the Gignard-species!, quenching with CO!%,
reaction with SOC ,!¥). THF was continously refluxed and freshly
distilled from sodium benzophenone Kketyl under ni trogen.
Di chl oronet hane was continously refluxed and freshly distilled
from calcium hydride under ni trogen. Freshly destilled
acetonitrile was kept under nitrogen and over 4A MS. Preparative
chromat ography was performed on silicagel 60 (0.040-0.063 nmm
from Merck. Yields refer to isolated yields of conmpounds
estimated to be > 95 % pure as determined by 'H-NWVR, capillary

GC and combustion anal ysis (new conpounds).

Preparation of Aroyl Cyanides by the Method of O ah!*.
Preparati on of benzoyl cyanide (1la):

Under a nitrogen atnosphere tin(iv) chloride (1.09 g, 4.21 nmol)
was slowy added at room tenperature to a stirred solution of

benzoyl chloride (2.81 g, 20.0 nmmol) and cyanotrinethyl sil ane

S1



(2.13 g, 21 nmol) in dry dichloronethane (50 nmL). After 2.5 h of
stirring at room tenperature the conversion was conplete (as
i ndicated by TLC). The reaction m xture was poured onto ice-cold
water (150 mL) and extracted with dichloronmethane (2 ~ 150 m).
The conbi ned organic |ayers were washed with ice-cold water (2 °
150 m), dried (MISQOy) and concentrated in vacuo. After
additional destillation of the residue (24.0 nmbar, 113 °C) the
product la was obtained as a colorless solid (2.34 g, 18.0 mmol,
90 %9. np: 30 - 32 °C. The spectral data obtained were in
accordance with those described in the literature. !

'H NVR (300 MHz, CDCl3): d = 8.15 (d, J=8.8 Hz, 2H), 7.85-7.77
(m 1H), 7.61 (t, J=7.5 Hz, 2H). C-NWR (75 MHz, CDCl3): d =
165.8, 137.0, 132.9, 130.1, 129.7, 129.4, 128.4, 112.6.

Preparati on of 4-nmethoxybenzoyl cyanide (1c):
Under a nitrogen atnosphere tin(iv) chloride (2.63 g, 10.0 nmol)
was slowy added at room tenperature to a stirred solution of
4- met hoxybenzoyl chloride (5.12 g, 30.0 mml) and cyanotri -
met hyl silane (3.64 g, 36.0 mml) in dry dichl oromethane (80 nL).
After 2.5 h of stirring at room tenperature the conversion was
conplete (as indicated by TLC). The reaction m xture was poured
onto ice-cold water (150 nL) and extracted wi th dichloronethane
(2 ° 150 m ). The conbined organic |ayers were washed with ice-
cold water (2 °~ 150 m), dried (MgSOQ,) and concentrated in
vacuo. After additional destillation of the residue (1.5 nbar
98 °C) the product 1c was obtained as a colorless solid (4.15
g, 25.8 mol, 86 %9. np: 56 — 58 °C. The spectral data obtained
were in accordance with those described in the literature.!®
'H NVR (300 MHz, CDCl3): d = 8.05 (d, J=9.0 Hz, 2H), 6.98 (d,
J=9.0 Hz, 2H), 3.88 (s, 3H). ™C-NWR (75 MHz, CDCl3): d = 167.0,
166. 4, 133.6, 131.9, 127.2, 115.3, 113.9, 113.4, 56.3.

Preparation of Aroyl Cyanides by the Method of Normant![”.

Preparation of 4-chl orobenzoyl cyanide (1b):
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Under a nitrogen atnosphere 4-chlorobenzoyl chloride (17.50 g,
0.1 nmol) was slowy added at room tenperature to a stirred
suspension of copper(1) cyanide (17.71 g, 0.2 nol) in dry
acetonitrile (70 mL). After 30 mn of refluxing the resulting
clear solution was cooled to room tenperature and concentrated
in vacuo. The residue was washed with ether, filtrated and
concentrated in vacuo again. After additional destillation
(3.5 nbar, 84 °C) the product 1b was obtained as a colorless
solid (15.73 g, 95.0 mmol, 95 %. np: 40 - 42 °C. The spectral
data obtained were in accordance with those described in the
literature.!®

'H-NMR (300 MHz, CDCl3): d = 8.08 (d, J=8.8 Hz, 2H), 7.58 (d,
J=8.8 Hz, 2H). BC-NWMR (75 MHz, DCl;): d = 166.5, 143.9, 131.7,
131.5, 129.9, 112.4.

Preparati on of 4-ethoxycarbonyl benzoyl cyanide (1d):

Under a nitrogen atnosphere 4-ethoxycarbonyl benzoyl chloride
(5.32 g, 25.0 nmml) was slowy added at room tenperature to a
stirred suspension of copper(1) cyanide (4.48 g, 50.0 mml) in
dry acetonitrile (70 nmL). After 20 mn of refluxing the
resulting clear solution was cooled to room tenperature and
concentrated in vacuo. The residue was washed wth ether,
filtrated and concentrated in vacuo again. After additional
destillation (0.12 nbar, 85 °C) the product 1d was obtained as a
colorless solid (3.55 g, 17.5 nmol, 70 %9. np: 64 — 65 °C.
'H-NMR (300 MHz, CDClj3): d = 8.27-15 (m 4H), 4.48-438 (m 2H),
1.42 (dt, J=7.1, 2.65 Hz, 3H). C-NWR (75 Mz, CDClj): d =
167.4, 164.9, 137.5, 136.0, 131.2, 130.5, 130.3, 130.0, 112.6,
62.0, 14.2. M5 (70 eV, El): 203 ([M], 31), 177 (44), 158 (100),
149 (19), 130 (24), 102 (19), 76 (15), 50 (50). HRMS (EIl):
calcd. for GiHNO; [ M-H]: 203.0582, found: 203.0575. IR (KBr):
2986 (m), 2224 (w), 1724 (s), 1684 (s), 1409 (m, 1281 (vs),
1199 (m, 1107 (s), 982 (m, 717 (s). Anal calcd. for GiHNG::
C: 65. 02, H: 4. 46,
N: 6.89, found: C 64.66, H 4.33, N 6.48.
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Preparati on of (6-chloro-3-pyridinyl)(oxo)acetonitrile (4):

Under a ni trogen at nosphere 6- chl or oni cot i noyl chl ori de
(17.60 g, 0.1 nol) was slowy added at room tenperature to a
stirred suspension of copper(1) cyanide (17.71 g, 0.2 nol) in
dry acetonitrile (70 nmL). After 30 mn of refluxing the
resulting clear solution was cooled to room tenperature and
concentrated in vacuo. The residue was washed wth ether,
filtrated and concentrated in vacuo again. After additional
destillation (1.8 nbar, 95 °C) the product 4 was obtained as a
colorless solid (9.33 g, 56.0 nmol, 56 %9. np: 72 — 74 °C.
'H-NMR (600 MHz, CDCl3): d = 9.14 (d, J=2.2 Hz, 1H), 8.32 (dd,
J=8.6, 2.6 Hz, 1H), 7.59 (d, J=8.6 Hz, 1H). °C-NMR (150 MHz,
CDCl3): d = 165.5, 159.5, 152.1, 139.1, 128.0, 125.4, 111.8.
MS (70 eV, El): 166 ([M], 100), 142 (24), 140 (90), 138 (42),
112 (33), 76 (20). HRMS (ElI): <calcd. for GCHCINO [M-H]:
165. 9934, found: 165.9937. IR (KBr): 3435 (w), 2227 (m, 1678
(vs), 1582 (vs), 1465 (m, 1378 (vs), 1245 (vs), 1024 (m, 978
(vs), 755 (m. Anal calcd. for GH;CIN;O C. 50.48, H 1.82, C:
21.28 N. 16.82, found: C. 50.43, H 1.85, Cl: 21.78 N. 16.56.

Typi cal Procedures for Acyl ation.

Met hod A: A dry and nitrogen flushed 50 m_ fl ask, equi pped with
a stirring bar and a rubber septum was charged with dry THF
(10 nm), t he ar oyl cyani de (2.0 mmol) and iron(lil)
acetyl acetonate (35 ng, 0.1 nmmol). The solution was cooled to
0 °C and a solution of arylmgnesium halide (2.4 mmol) was
slomy added via syringe during 25 mn. At the end of the
addition, the reaction mxture was quenched with aqgq. NH.Cl
(10 mL), diluted with water (25 nL) and extracted with Et,O (3 ~
25 m.). The conbi ned organic |ayers were washed with aq. NaHCO;
(10 m.), brine (2 ~ 20 nL), dried (MySQ,), concentrated in vacuo
and the residue was purified by flash chromatography on silica

gel .
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Met hod B: A dry and nitrogen flushed 10 nmL flask, equipped with a
stirring bar and a rubber septum was charged with dry THF
(5 m.) and a functionalized aryl iodine (2.4 nmmol). The solution
was cooled to -20 °C and iso-propyl magnesium chloride (1.9 m,
1.4 Min THF, 2.6 mmpol) was slowy added. The reaction m xture
was stirred at this tenperature until the exchange reaction was
conmplete (checked by GC-analysis of reaction aliquots). The
resulting solution was then transferred dropwi se during 25 mn
via canula into a second nitrogen flushed 50 nL flask, which
contained a solution of aroyl cyanide (2.0 mml) and iron(ill)
acetyl acetonate (35 ng, 0.1 nml) in dry THF (10 nlL) stirred at
-10 °C. After the end of the addition the reaction mxture was
quenched with ag. NH,C (10 nL), diluted with water (25 nL) and
extracted with Et,O (3 °~ 25 nlL). The conbined organic |ayers

were washed with ag. NaHCO; (10 nL), brine (2 °~ 20 nlL), dried
(MgSQ,), concentrated in vacuo and the residue was purified by

flash chromat ography on silica gel

Preparati on of benzophenone (3a):

Prepared according to TP A from benzoyl cyanide (263 ng,
2.00 mmol) and phenyl magnesium chloride (1.40 m., 1.7 Min THF

2.4 nmol ) . St andard wor kup and col um chr omat ogr aphi c
purification (Si O, pentane: ether = 49 : 1) afforded 3a as a
colorless solid (306 ng, 1.68 nmmol, 84 % . nmp: 48 - 49 °C. The
product was identical to authentic material (Al drich) by 'H NVR
and *C- NMVR.

'H NVR (300 MHz, CDCl3): d = 7.74 (d, J=6.0 Hz, 4H), 7.51 (t,

J=6.0 Hz, 2H), 7.40 (t, J=6.0 Hz, 4H). '’C-NMR (75 MHz, CDClj): d
= 197.1, 138.0, 132.8, 130.4, 128.7.

Preparati on of 4-ethoxycarbonyl benzophenone (3b):

Prepared according to TP B from benzoyl cyanide (263 ng,
2.00 mmol ) and ethyl 4-iodobenzoate (663 ng, 2.4 mmol ). Standard
wor kup and colum chronmatographic purification (Si O, pentane:
ether = 47 . 3) afforded 3b as a colorless solid (407 ny,
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1.60 mmol, 80 %9 .np: 54 — 55 °C. The spectral data obtained were
in accordance with those described in the literature.!®

'H NVMR (300 MHz, CDCl3): d = 8.08 (d, J=8.7 Hz, 2H), 7.78-7.71
(m 4H), 7.52 (t, J=7.5 Hz, 1H), 7.44 (t, J=7.5 Hz, 2H), 4.35
(q, J=7.2 Hz, 2H), 1.34 (t, J=7.2 Hz, 3H). BC-NWR (75 Mz,
CDCl3): d = 195.2, 166.3, 141.6, 137.4, 134.0, 133.3, 130.5,
130.1, 129.8, 128.8, 61.8, 14.7.

Preparati on of 4-cyanobenzophenone(3c):

Prepared according to TP B from benzoyl cyanide (263 ny,
2.00 mmol ) and 4 iodobenzonitrile (550 ng, 2.4 mmol). Standard
wor kup and colum chromatographic purification (Si O, pentane:
ether = 23 : 2) afforded 3c as a colorless solid (323 ng,
1.56 mol, 78 9%9. np: 113 - 114 °C. The spectral data obtained
were in accordance with those described in the literature.!®

'H NVR (300 MHz, CDCl3): d = 7.80 (d, J=9.0 Hz, 2H), 7.72 (d,
J=9 Hz, 4H), 7.56 (t, J=6.0 Hz, 1H), 7.44 (t, J=6.0 Hz, 2H).
BC-NMR (75 MHz, CDCl3): d = 195.4, 141.6, 136.7, 133.7, 132.6,
130.6, 130.4, 129.0, 118.4, 116.1.

Preparation of 4-chloro-4'-ethoxycarbonyl benzophenone (3d):
Prepared according to TP B from 4-chl orobenzoyl cyanide (331 ny,
2.00 nmmol) and ethyl 4-iodobenzoate (663 ng, 2.4 mmol). Standard
wor kup and colum chromatographic purification (Si O, pentane:
ether = 23 : 2) afforded 3d as a colorless solid (427 ng,
1.48 mml, 74 %9. np: 97 — 99 °C.

'H NVR (300 MHz, CDCl3): d = 8.15 (d, J=8.9 Hz, 2H), 7.83-7.71
(m 4H), 7.47 (d, J=8.4 Hz, 2H), 4.47 (q, J=7.1 Hz, 2H), 1.42
(t, J=7.1 Hz, 3H. C-NMR (75 MHz, CDCl3): d = 195.2, 166.1,
141.2, 139.9, 135.7, 134.2, 131.9, 130.0, 129.9, 129.2, 61.9,
14.7.

MS (70 eV, EI): 288 ([M], 34), 243 (46), 177 (44), 141 (36),
139 (100), 111 (29), 76 (21). HRMS (ElI): calcd. for CigHi3Cl O [ M-
Hl: 288.0553, found: 288.0534. IR (KBr): 3420 (w), 3094 (w),
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2984 (m, 2935 (w), 1717 (vs), 1650 (vs), 1587 (vs), 1568 (m,
1484 (m, 1369 (m, 1279 (vs), 1106 (vs), 1093 (vs), 738 (vs).
Anal calcd. for GgHisCl O C. 66.56, H 4.54, Cl: 12.28, found:
C. 66.70, H 4.61, C: 12.26.

Preparati on of 4-chloro-4’-nethoxybenzophenone(3e):

Prepared according to TP A from 4-chl orobenzoyl cyanide (331 ny,
2.00 mmol ) and 4-net hoxyphenyl magnesi um brom de (2.16 nm., 0.9 M
in THF, 2.4 mmol). Standard workup and colunm chromat ographic
purification (Si O, pentane: ether = 19 : 1) afforded 3e as a
colorless solid (439 ng, 1.78 mml, 89 %. np: 119 - 120 °C.

'H NVMR (300 MHz, CDCl3): d = 7.78 (d, J=8.9 Hz, 2H), 7.69 (d,
J=8.4 Hz, 2H), 7.43 (d, J=8.9 Hz, 2H), 6.95 (d, J=8.8 Hz, 2H),
3.87 (s, 3H. C-NWR (75 MHz, CDCl3): d = 194.2, 163.3, 138.2,
138.5, 132.4, 131.1, 129.8, 128.5, 113.6, 55.5. MS (70 eV, El):
246 ([ M], 86), 211 (16), 135 (100), 77 (16). HRMS (El): calcd.
for G4HCl O, [M-H]: 246.0448, found: 246.0414. IR (KBr): 3436
(w), 2936 (w), 1640 (vs), 1604 (vs), 1509 (m, 1417 (m, 1398
(m, 21307 (m, 1291 (m, 1256 (vs), 1116 (m, 855 (vs), 760
(vs). Anal calcd. for GsH,CIO: C 68.16, H 4.49, C: 14.37,
found: C. 68.27, H 4.37, C: 14.32.

Preparation of 4-cyano-4’'-nmethoxybenzophenone(3f):

Prepared according to TP B from 4-nethoxybenzoyl cyanide
(324 ng, 2.00 nmml) and 4 iodobenzonitrile (550 ng, 2.4 mmol).
Standard wor kup and columm chromatographic purification (SO,
pentane: ether = 4 : 1) afforded 3f as a colorless solid
(399 nmg, 1.68 mmol, 84 % . np: 130 — 132 °C.

'H NVR (600 MHz, CDCl3): d = 7.83-7.75 (m 6H), 6.97 (d, J=8.6
Hz, 2H), 3.89 (s, 3H. ™™CNWR (150 MHz, CDCl3): d = 193.7,
164.9, 142.1, 132.6, 132.1, 129.9, 129.0, 118.1, 115.2, 113.9,
55.6. MS (70 eV, El): 237 ([M], 8), 135 (100), 102 (19), 92
(17). HRMS (El): calcd. for CisHiNOG, [M-H]: 237.0790, found:
237.0813. IR (KBr): 3435 (m), 2932 (w), 2232 (s), 1642 (vs),
1599 (vs), 1263 (vs), 766 (s). Anal calcd. for GCisHiiNOG: C
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75. 94, H: 4. 67,
N: 5.90, found: C 75.74, H 4.75, N 5.909.

Preparation of 4,4 -di net hoxybenzophenone(39):

Prepared according to TP A from 4-nethoxybenzoyl cyanide

(324 ng, 2. 00 mol) and 4- met hoxyphenyl magnesi um  broni de
(2.16 nL, 0.9 Min THF, 2.4 mol). Standard workup and col um
chromat ographic purification (Si O, pentane: ether = 4 : 1)

afforded 3g as a colorless solid (475 nmg, 1.96 mmol, 98 % . np:
138 — 139 °C. The product was identical to authentic nmaterial
(Al drich) by 'H-NMR, and **C-NMR

'H NVR (300 MHz, CDCl3): d = 7.78 (d, J=9.3 Hz, 4H), 6.96 (d,
J=8.9 Hz, 4H), 3.88 (s, 6H). ™C-NWR (75 MHz, CDCl3): d = 194. 4,
162.8, 132.2, 130.8, 113.5, 55.5.

Preparati on of 4,4’ -di ethoxycarbonyl benzophenone (3h):

Prepared according to TP B from 4-ethoxycarbonyl benzoyl cyanide
(406 ng, 2.00 mmol) and ethyl 4-iodobenzoate (663 ng, 2.4 mmol).
St andard workup and columm chromat ographic purification (Si O,
pentane: ether = 9 : 1) afforded 3h as a colorless solid
(444 ng, 1.36 mmol, 68 % .np: 85 — 86 °C.

'H NVR (600 MHz, CDCl3): d = 8.01 (d, J=8.4 Hz, 4H), 7.77 (d

J=8.4 Hz, 4H), 4.35 (q, J=7.2 Hz, 4H), 1.36 (t, J=7.2 Hz, 6H)

3C.NMR (150 MHz, CDCl3): d = 195.4, 165.7, 140.5, 134.6, 129.8,
129.6, 61.5, 14.3. MS (70 eV, El): 326 ([M], 52), 298 (28), 281
(100), 253 (24), 177 (32), 149 (18), 104 (10), 76 (34), 65 (66),
43 (62). HRMS (El): calcd. for GoHigO [M-H : 326.1154, found:
326.1184. IR (KBr): 3421 (m), 2983 (m, 1716 (vs), 1651 (vs),
1503 (w), 1406 (nm), 1277 (vs), 1105 (vs), 1020 (m), 936 (s), 719
(s). Anal calcd. for CpHigOs: C 69.93, H 5.56, found: C. 69. 66,
H: 5.57.

Preparation of 4,2 -diethoxycarbonyl benzophenone (3i):
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Prepared according to TP B from 4-ethoxycarbonyl benzoyl cyani de
(406 ng, 2.00 mmol) and ethyl 2-iodobenzoate (663 ng, 2.4 mmol).
Standard workup and columm chromatographic purification (SiO,
pentane: ether = 4 : 1) afforded 3i as a colorless solid
(431 ng, 1.32 mol, 66 %.

'H NVR (600 MHz, CDCls): d = 8.08 (d, J=8.4 Hz, 3H), 7.80 (d,
J=8.4 Hz, 2H), 7.69-7.55 (m 2H), 7.39 (d, J=7.1 Hz, 1H), 4.39
(q, J=7.5 Hz, 2H), 4.08 (q, J=7.1 Hz, 2H), 1.39(t, J=7.1 Hz,
3H), 1.07 (t, J= 7.5 Hz, 3H). C-NMR (150 MHz, CDCl3): d =
196. 3, 165.8, 165.7, 141.2, 140.4, 134.1, 132.5, 130.2, 129.9,
129.7, 129.4, 129.1, 127.6, 61.6, 61.4, 14.3, 13.7. MS (70 eV,
El): 326 ([M], 8), 281 (32), 209 (15), 177 (100), 149 (72).
HRMG (El): calcd. for GoHisOy [M-H: 326.1154, found: 326.1159.
IR (KBr): 3440 (w), 2982 (m, 2938 (w), 1716 (vs), 1681 (vs),
1445 (n), 1407 (s), 1367 (s), 1275 (vs), 1104 (vs), 1018 (s),
933 (s), 769 (s), 727 (s). Anal calcd. for GCoHyssO: C. 69.93, H
5.56, found: C. 69.36, H 5.67.

Preparati on of 4-ethoxycarbonyl-4’-nmethoxybenzophenone(3j):
Prepared according to TP A from 4-ethoxycarbonyl benzoyl cyanide
(406 ng, 2. 00 mol) and 4- met hoxyphenyl magnesi um  broni de
(2.16 n., 0.9 Min THF, 2.4 mol). Standard workup and col um
chromat ographic purification (SiO, pentane: ether = 4 : 1)
afforded 3g as a colorless solid (472 nmg, 1.66 mmol, 83 % . np:
86 — 88 °C.

'H-NMR (300 MHz, CDCl3): d = 8.13 (d, J=8.4 Hz, 2H), 7.84-7.75
(m 4H), 6.96 (d, J=9.0 Hz, 2H), 4.41 (q, J=7.2 Hz, 2H), 3.89
(s, 3H), 1.42 (t, J= 7.2 Hz, 3H). 'C-NWR (75 MHz, CDCl3): d =
195.2, 166.3, 164.0, 142.4, 133.5, 133.0, 130.0, 129.8, 114.1,
97.3, 61.8, 55.9, 14.7. M5 (70 eV, ElI): 284 ([M], 42), 239
(11), 135 (100). HRMS (El): calcd. for GHeO, [M-H]: 284.1049,
found: 284.1041. IR (KBr): 3437 (m), 2987 (w), 1720 (s), 1647
(vs), 1602 (vs), 1445 (m), 1312 (s), 1280 (vs), 1269 (vs) 1182
(s), 1152 (s), 1127 (vs), 1114 (s), 1105 (s), 1020 (s), 935 (s),
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748 (s). Anal calcd. for C/HO: Co 71.82, H: 5.67, found: C
71.82, H 5.76.

Preparati on of 4-ethoxycarbonyl-4’-cyanobenzophenone( 3Kk):
Prepared according to TP B from 4-ethoxycarbonyl benzoyl cyanide
(406 ng, 2.00 mmol) and 4-iodobenzonitrile (550 nmg, 2.4 mmol).
Standard workup and colum chromatographic purification (SiQO,
pentane: ether = 4 : 1) afforded 3k as a colorless solid
(397 ng, 1.42 nmol, 71 9% . np: 110 — 112 °C.

'H-NMR (300 MHz, CDCl3): d= 8.11 (d, J=8.4 Hz, 2H), 7.81 (d,
J=7.8 Hz, 2H), 7.84 — 7.77 (m 4H), 4.34 (q, J=7.2 Hz, 2H), 1.36
(t, J= 7.2 Hz, 3H). BCGNWR (75 MHz, CDClj3): d= 194.7, 165.9,
140.9, 140.1, 134.8, 133.1, 132.7, 130.6, 130.1, 118.2, 116.6,
62.0, 14.6. MS (70 eV, ElI): mz (%: 279 (M, 42), 251 (33), 234
(100), 177 (95), 149 (67), 130 (88), 102 (62), 76 (33). HRMS
(El): calcd. for GyHi3NO; [M-H]: 279.0895, found: 279.0892. IR
(KBr): 3408 (m), 2989 (m, 2228 (s), 1715 (vs), 1655 (vs), 1407
(s), 1365 (s), 1278 (vs), 1102 (vs), 1019 (vs), 931 (s), 870
(s), 855 (s). Anal calcd. for G/H3NG: C 73.11, H 4.69, N
5.02, found: C 72.85, H 4.68, N 5.14.

Preparati on of 2-ethoxycarbonyl-5(4-methoxybenzoyl)furane(3l):
Prepared according to TP B from 4-nethoxybenzoyl cyanide
(324 nmg, 2.00 nmmmol) and 2-ethoxycarbonyl-5-iodofurane (532 ng,
2.4 nmol ) . St andard wor kup and col umm chromat ogr aphi c
purification (SiO, pentane: ether = 43 : 7) afforded 3l as a
yellow oil (428 ng, 1.56 nmol, 78 9%.

'H-NMR (300 MHz, CDCls): d = 8.09 (d, J=9.0 Hz, 2H), 7.21 (d,
J=3.6 Hz, 1H), 7.18 (d, J=3.6 Hz, 1H), 6.93 (d, J=9.0 Hz, 2H),
4.50 (q, J=7.2 Hz, 2H), 3.83 (s, 3H), 1.34 (t, J=7.2 Hz, 3H).
BC-NMR (75 MHz, CDCl3): d = 195.4, 164.4, 156.6, 154.6, 147.0,
132.6, 129.3, 119.6, 118.7, 114.3, 62.0, 55.9, 14.7. Ms (70 eV,
El): mz (%: 274 ([M], 86), 201 (38), 135 (100). HRMS (El):
calcd. for GsHiO [M-H]: 274.0841, found: 274.0842. IR (film:
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3076 (w), 2981 (m), 2841 (w), 2048 (w), 1731 (vs), 1644 (s),
1600 (vs), 1573 (s), 1444 (m, 1276 (vs), 1223 (s), 1186 (s),
1167 (s), 885 (s). Anal calcd. for GsH4G: C 65.69, H 5.15,
found:

C. 65.91, H 5.33.

Preparati on of (6-chloro-3-pyridinyl)(phenyl)nmethanone(5a):

Pr epar ed according to TP A from (6-chl oro- 3-
pyridi nyl)(oxo)acetonitrile (332 ng, 2.00 mmol) and phenyl -
magnesi um chloride (1.40 nL, 1.7 Min THF, 2.4 mmol). Standard
wor kup and colum chromatographic purification (Si O, pentane:
ether = 93 : 7) afforded 5a as a colorless solid (343 ng,
1.58 mmol, 79 %9. mp: 36 - 37 °C.

'HNVR (300 MHz, CDCl3): d = 8.75 (d, J=1.8 Hz, 1H), 8.08 (dd,
J=8.0, 2.2 Hz, 1H), 7.80-7.74 (m 2H), 7.63 (t, J=7.5 Hz, 1H)
7.55-7.43 (m 3H). C-NWR (75 Miz, CDClj3): d = 193.5, 154.9,
151.1, 139.8, 136.4, 133.4, 132.0, 129.9, 128.7, 124.3. M (70
eV, El): 217 ([M], 43), 182 (100), 140 (26), 105 (60), 77 (28).
HRVS (El): cal cd. for Ci2HsCI NO [ M—=H] : 217. 0294, found:
217.0283. IR (KBr): 3308 (w), 3059 (w), 2855 (w), 1662 (vs),
1581 (vs), 1598 (vs), 1448 (vs), 1358 (vs), 1318 (vs), 1280
(vs), 1158 (vs), 1136 (m, 1105 (vs), 922 (vs), 744 (vs), 706
(vs). Anal calcd for GCyHCINO C. 66.22, H 3.70, C: 16.29, N
6.44, found: C 66.46, H 3.79, Cl: 16.18, N 6.48.

Preparation of ethyl 4] (6-chloro-3-pyridinyl)carbonyl]benzoate
(5b):

Pr epar ed accordi ng to TP B from (6-chl oro- 3-
pyridi nyl)(oxo)acetonitrile (332 nmg, 2.00 mmol) and ethyl 4-
i odobenzoate (663 ng, 2.4 mml). Standard workup and columm
chromat ographic purification (Si O, pentane: ether = 17 : 3)
afforded 5b as a colorless solid (434 mg, 1.50 mmol, 75 % . np:
83 - 84 °C.

'H NVMR (300 MHz, CDCl3): d = 8.74 (d, J=1.8 Hz, 1H), 8.16 (d,
J=8.9 Hz, 2H), 8.08 (dd, J=8.4, 2.2 Hz, 1H), 7.81 (d, J=8.4 Hz,
2H), 7.48 (d, J=8.8 Hz, 1H), 4.40 (q, J=7.1 Hz, 2H), 1.40 (t,
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J=7.1 Hz, 3H). C-NMR (75 MHz, CDCl3): d = 193.0, 165.4, 155. 4,
151.2, 139.7, 139.7, 134.5, 131.4, 129.8, 129.6, 124.4, 61.6,
14.2. Ms (70 eV, EI): 289 ([M], 13), 246 (31), 244 (100), 218
(51), 217 (35), 216 (48), 177 (62), 140 (45). HRMS (El): calcd.
for GsHi,CI NO; [M-H]: 289.0506, found: 289.0525. IR (KBr): 3420
(w), 3048 (m, 2984 (w), 1968 (w), 1716 (vs), 1652 (vs), 1575
(vs), 1461 (m, 1283 (vs), 1109 (vs), 745 (vs). Anal calcd. for
CisHi2CI NG;: C 62.19, H 4.17, Cd: 12.24, N 4.83, found: C
62.23, H 4.23, C: 12.30, N 4.78.

Preparation of (6-chloro-3-pyridinyl)(4-methoxyphenyl)nethanone
(5c¢):

Pr epar ed accordi ng to TP A from (6-chl oro- 3-
pyridi nyl)(oxo)acetonitrile (332 ng, 2.00 mml) and 4-nethoxy-
phenyl magnesium bromde (2.16 m., 0.9 M in THF, 2.4 mol).
Standard workup and colum chromatographic purification (Si G
pentane: ether = 17 : 3) afforded 5c as a colorless solid
(425 mg, 1.72 mmol, 86 % . np: 139 - 140 °C

'H NMR (300 MHz, CDCl3): d = 8.71 (d, J=1.8 Hz, 1H), 8.03 (dd,
J=8.0, 2.2 Hz, 1H), 7.79 (d, J=8.8 Hz, 2H), 7.45 (d, J=8.0 Hz,
1H), 6.97 (d, J=8.9 Hz, 2H), 3.89 (s, 3H). C-NWR (75 Mz,
CDCl3): d = 192.1, 164.0, 154.4, 150.7, 139.6, 132.6, 132.4,
129.1, 124.2, 114.0, 55.5. MS (70 eV, El): 247 ([M], 29), 135
(100). HRMS (El): calcd. for GsHoClNO, [ M=H]: 247.0400, found:
247.0419. IR (KBr): 3430 (w), 2925 (w), 1637 (vs), 1602 (vs),
1578 (m), 1448 (m), 1296 (vs), 1275 (vs), 1182 (m, 1157 (vs),
1105 (vs), 1022 (vs), 846 (vs), 766 (vs). Anal calcd. for
Ci3H10Cl NO;: C 63. 04, H: 4. 07,
cl: 14.31, N 5.66, found: C 63.09, H 4.01, C: 14.33, N
5. 55.
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