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A SIMPLE METHOD FOR INTRODUCTION OF ACYL GROUPS INTO PYRIDINE NUCLEI
VIA TRIMETHYLSTANNYL-PYRIDINES AND —QUINOLINES.”
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Abstract —— The 2-trimethylstannyl! (TMSn) derivatives of pyridine and
quinoline were directly treated with acyl chlorides to afford the correspond-
ing 2-acyl-pyridines and -quinolines in good yields. On the other hand,
replacement of the 3- and 4-TMSn groups by acyl groups was satisfactorily

achieved by catalysis of palladium compound such as PdClz or PdCIz(PPhs)z.

The preceeding paper?‘) from this laboratory demonstrated a general method for preparation
of trimethylstannyl (TMSn) derivatives of pyridine and quinoline by treatment of chloro (or bromo)-
pyridines and -quinolines with trimethylstannyl sodium. In the course of our investigation on
the behavior of the TMSn group, it was found that each TMSn groups at 2-, 3-, and Z-positions in
pyridine and quinoline could be replaced by acyl group to give the corresponding pyridyl and
quinolyl ketones (4-11) in satisfactory yields, respectively. The preliminary results are described
herein.

The substitution of acyl group for TMSn group at the 2-position on pyridine nucleus was
smoothly accomplished. For example, 2-TMSn-quincline (1b) was allowed to react with benzoyl
chloride {2d) in dry benzene at room temperature with stirring for 3 hr to afford phenyl 2-
quinolyl ketone {5d) in a high yield. Various 2-pyridyl (4b,d) and 2-quinclyl ketones {5a—c)

were similarly prepared. The results are summarized in Table 1.
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Table 1. Preparation of 2-Acyl-pyridines (4b,d) and -guinolines (5a-d)
from the 2-Trimethylstannyl Derivatives (1a,b)*.

2-TMSn Copmd. RCOC1 Reaction Condition 2-Py and -Quin KetonesB)
Deriv. No. R Nao, Temp. (°C}) Time (hr) mp{°C) or bp(°C/torr) Yield(3) Product
{lit.mp (°C) or bp{?C/torr)] No.
2-py la c-hex 2b r.t. 3 136-140/10 (111-116/0.8) " ki 4b
2-py la  Ph 28 r.t. 3 166-169/10 (165/7)°) 68 4d
2-Quin b Me 2a 0°-r.t. 5 50-52 (52-53)°) 39% sa
2-Quin 1b  c-hex 2b .t. 5 88-90 (-——}% 76 Sb
2-Quin 1b  %-Bu  2c reflux 8 97-99/0.25 95 5c
2-Quin 1b Ph 24 r.t. 3 109-120 (111)°) 74 5d

® Abbreviations : TMSn ; trimethylstannyl , Py ; pyridyl , Quin ; quinolyl , c-hex ; cyclohexyl ,
r.t, , room temperature .

a) The lower yield of 5a should be resulted from polymerization involved in the exothermic reaction.

On the other hand, similar treatment of 3-TMSn-pyridine (1c} and -quincline (1d) with acyl
chloride resulted in recovery of the respective starting Ic and 1d in high yields. In these reactions,

employment of either PdCIZ(PPh (3a) or PdCI2 (3b) as a catalyst led successfully to the formation

3)2
of 3-pyridyl (6b,d) and 3-quinolyl ketones (7a-d) in good yields.—” Thus, a mixture of 1d with
cyclohexanecarbonyl chloride (2b) in dry benzene was heated for 8 hr under refiux in the presence
of 3a as a catalyst to give rise to cyclohexyl 3-quinolyl ketone (7b) in an excellent yield together
with a trace of 3, 3'-biquinoline [1_2_).8)

In contrast, 4-TMSn-quinoline (1g) considerably resisted the acylation and required much longer
reaction time, whereas 4-TMSn-pyridines (le,f) readily reacted likewise in the cases of le.d.
Furthermore, it was found that 3a was uneffective as a catalyst in the acylation of 1g, while 3b
was capable of catalyzing the reaction. Thus, the reaction of 1g with 2b necessitated heating for 4
days under reflux in the presence of 3b to form cyclohexyl 4-quinolyl ketorne (10b) in a fair yield
along with a trace of 4, 4'-biquinoline {13). The experimental data for the acylation of 1c-g are
listed in Table 2.

Similar treatment of 4-TMSn-pyridine (1h} with 2 in the presence of 3a or 3b led o a viscous
substance, hardly purified, without any isolable products. However, 4-TMSn-pyridine (1h), when
subjected to the reaction with an equimolar amount of PdCI(COCSH”](PPh3)2 (3c) prepared from

Pd(PPh (3d) and Jb, underwent the conversion into cyclohexyl 4-pyridyl ketone (11b} in a

P
quantitative yield.
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Table 2. Preparation of 3- and 4-Acyl-pyridines (§, 5, g, and H) and -quinolines (7 and 10)

from the respective 3- and 4-Trimethylstannyl Derivatives (le-h) *

1, 1982

3-(and 4-)TMSn  Compd. RCOC1 Reaction Condition 3-fand 4-)-Py and -Quin KEtOne53
Derivatives No. R No. ({refluxed in benzene} mp(°C) or bp(°C/torr) Yield (%) Product
Catalysta) Time [1it.mp(?C) or bp{°C/torr)] NO.

3-py lc  c-hex 2b 3a 8 hr 164-165/15 8 6b
(100-103/0.1)9’

3-py 1c Ph 24 3a 8 hr 156-157/7 67 &a
(154—155/2.5-2.7)10]

3-Quin 1a Me 2a 3a 8 hr 100-102 70 7a
(97—101)11)

3-Quin 14 c-hex 2b 3a 8 hr 72-74 80 b

3=-Quin 1ld c-hex 2b 3b 8 hr 72-74 73 b

3-Quin 14 2-Bu 2¢c 3a 8 hr 141-143/0.9 73 Ic

3-Quin 1d Fh 23 3a 8 hr 78~76 71 74
(6-77 0

4-{2-M-)Py 1le c-hex 2b 3a 8 hr 156-158/10 67 Bb

4-(2-M-)Py le Ph 28 3a 8 hr 163-165/10 60 8d
(135—135/2)12)

4-(2,6~DM-) Py 1f c-hex 2b 3a 8 hr 160~161/9 73 Ele)

4-(2,6-DM~) Py 1f Ph 24 3a 8 hr 158-161/10 70 94
(155-159/9)12)

4-Quin 1g Me 2a 3b 4 day  118-121/1.0 24 10a
(105/0.5y 13

4-Quin 1lg c-hex 2b 3b 4 day 75-77 50 10b

4-Quin lg t-Bu  2c 3b 4 day 130-132/1.0 trace  10c

4-Quin 1g ph  2d 3b 4 day 163-165/0.25 47 104
(154/0.5)13)

4-Py 1h PAC1 (COCgH11) (Pth)zb) 3 hr 170-175{bath temp.)/10 86 11b

14)

{63-66/0.05)

* Abbreviations : TMSn ; trimethylstannyl , Py : pyridyl , Quin ; gquinolyl , 4-({2-M=)Py :

4-{2-methyl)pyridyl , 4-(2,6-DM-)}Py ; 4-(2,6-dimethyl)pyridyl , c~hex ; cyclohexyl.
a) 3a ; PACla(PPh3)}2 , 3b ; PACl2

b) This complex (3c} was prepared from Pd{PPh3}y (3d4) and 2b by similar method described in the

. 15 .
literature ), and was used instead of 2b.



The pathway to 4 and 5 from 1 presumably involves N-acylation and subsequent migration of the

acyl group to the 2-position with loss of chlorotrimethylstannane (14}. On the other hand, the acyla-
tion of ic-f by the catalysis of 3a would be explained by the following sequence: metathesis between

1d and 3a, foilowed by reductive elimination, affords 12 and active catalyst Pd(PPh (3e). To the

3)2
resulting 3e, 2b adds oxidatively to form the complex 3¢, which then undergoes metathetical replace-

ment of chloride by 3-quinolyl group to yield the complex Pd[COCsH (3-Quin) [PPh3}2 (3f).

1)
Subsequently, 7b and 3e are eliminated from 3f, and 3e serves again as a catalyst in the reaction

between 1id and 2b.
The action of 3b as & catalyst in the reaction of 1g would essentially be same as that of 3a in
the reaction of 1d, although clear explanation for the lower reactivity of 1g than those of ‘lii),d

cannot be given at present.
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