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Abstract: A new carbamoyi Baker-Venkataraman rearrangement (4) whic
substituted 4-hvdroxvcoumaring R in 43-82Y%; averall vields is described: th
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efficiently prepared (59-91% yields) via a Directed ortho Metalation - Negishi cross coupling protocol from
arylcarbamates § and the overall sequence provides a regiospecific anionic Fmdc,l-Craﬁs ‘complement for the
construction of ortho-acyl phenols and coumarins. © 1998 Elsevier Science Ltd. All rights reserved.
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Previous contributions from our laboratories emanating from the Directed ortho Metalaton
(DoM) strategy! include the anionic ortho-Fries (1),2 homologous anionic ortho-Fries (2),3
and the remote anionic Fries (3)4 rearrangements which offer regiospecific routes, and
invariably, mild anionic Friedel-Crafts complements, to polysubstituted aromatics, aryl
acetamides and benzofuranones, and polysubstituted biaryls and dibenzo[h.d]pyranones
respectively. Herein we report a new variant of this anionic aromatic chemistry as a
carbamoyl version of the Baker-Venkataraman rearrangement (4)> for which the requisite

ortho-acyl arylcarbamates (6) are prepared via a regiospecific DoM - Negishi cross coupling®
af arvlicarhamatec (&) with acid chlaridee and which overall allows the rapid construction of
Ul lll] IvaiLuariialtvy \;l} VY LUl aAviu viiiviiuwvog, at YV iiivil Uvuviail IUYY O uiv l(l.l.llu A VIS IS QPLIVISAVISER WY
substituted 4-hydroxycoumarins (8),78 a large and highly diverse class of natural products
exhibiting a broad spectrum of bioactivity.8:9 In the sequel,!0 we demo,,strate the application
of the DoM - Neg1sh1 - carbamoyl Baker-Venkataraman strategy o the construction of a
putative coumarin natural product and provide its structural revision.
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Tabie.” Synthesis of 4-Hydroxycoumarins from Aryicarbamates

Arvlcarbamate Arvlalkyl keto 2-Hydroxyaryl acetoacetamide®  4-Hydroxycoumarin
5 6 (yid, %) 7 (yld, %) (mp)°© 8 (yld, %) (mp)©
5 OCONEL 2~ OCONEY O / c_0
W (T Y U ®4
\/’\J/‘\R \/\ﬂ/l\ﬂ/ 5 2 ./ R
O O HO
6a: R = H (96)¢ 7a (92.5) (85°C) 8a (89) (212-214°C)
6b: R = Me (95)° 7b (97) 8b (92) (226-227°C subl)
6c: R = Ph (78) 7c (93) (172-173°C) 8¢ (86) (234-235°C subl)
OMe OMe OMe OMe
OO AN XY
5b N AEr-a -
\//// \\/A\n/ \\///\n/\n/l £l Wj
0] 0 O HO
6d (91) 7d (89) (60-62°C) 8d (89) (253-255°C subl)
OCONEL, OCONEt, . OH = 0._.0
> ©/ m | NE @ #
P ¥z = to =
| i il i il 1l
OMe OMe O OMe O O OMe OH
6e (67) 7e (95) (98-99°C) 8e (89) (152-153°C)
;/%/OCONEQ _/\\_‘/OCONEtg /\\/OH /\/O\[&O
Sd /j\l /)1 //U ///’\ -~ . ,J|\ '/J\ ~ NEtn _/l\\ /”\ ,/,’/l
MeO” 7 Me0” > MeO™ ™ ™ Yy ° MeO” T T
0 O O HO
6f (91) 71 (84) (87-88°C) 8t (85) (272-274°C subl)
/»\\/QCQNEQ ~ _OCONEty ~_ OH N .0_.0
L p) ..
Cl c 0 Cl Cl HO
6g (79) 79 (84) (137-138°C) 8¢ (82) (237°C subl)
I/r\\“;/OCONEt;_v I/\/OCONEtg |/A\\/OH PN 0._.0
5t | |
) e = NEt.
g . OW\E e
0 0 O 0 0 O 0 HO
6h (71) 7h (92) (123-125°C) 8h (86) (subl >250°C)
" ! | @
OCONEt OH
l /J WD \N\/NB?
~ | [l ]
O O O HO
6i: R = H (86)° 7i: (84) 8i: (79) (284°C dec)
6j: R = Ph (59) 7j: (78) (180-181°C) 8j: (95) (263-264°C)
a) Vialdc arae nf shramatnoranhad (cilira aoal Tt A r_havanag alvant) Ar nn-nofn”;—ror]/f“of'lloﬂ matoriale All nows
L IVIUD alv Ul UlllUlllaLUEl (LIJLIUU \culua EUI, LA ALTLIVAAQLLIVD \/lubl.ll,} vl \/l.y DLALLILUM/ QIDUILIVU 11iatCl iatld. Ml 11vw
compounds show analytical and spectral data in full accord with the given structures. b) Solvent used for the
carbamoyl migration: 7a,b,c.f,g,i,j; THF; 7d: PhMe; 7e,h: Xylenes. ¢) Recrystallization solvent:
7a,c,d,e.f,g.h,j: EtOAc-hexanes, 8a-j: aq EtOH. d) Prepared from commercial phenols

h
(CICONE®/K2CO

03/MeCN/reflux).
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. 1. 8-BULITHF/-78°C o

XY ONEt then ZnCly » NOCO Et2 NaH - “/\("”rxggtz FA ,//T \f

it | | >
L 2. RCHLCOC A~ tur AN Ny PhMe A NF g
G PdCi»(PPha)- G mn G i reflux. &0
DIBALH/0°C to rt 0 o Xlones © ©
5 & reflux 7 8

Selected results of the overall arylcarbamate to 4-hydroxycoumarin conversion, 5 — 8 are
presented in the Table. With three exceptions (see footnote d), ortho-acylated arylcarbamates
6 were prepared (59-91% ylds) on 5 mmol scale by metalation of 51 (1.2 equiv s-BuLi/
-78°C/1 h, ¢ 0.5 M/THF) followed by ZnCl2 transmetalation!! (-78°C) and cross coupling
with acid chlorides under conditions described by Negishif2 in the presence of 5 mol % of
aerially and thermally stable PdC12(PPh3)2 [compare Pd(PPh3)4] reduced in situ by 10 mol %
of DIBALH. In the prototype 5tudy of the Baker-Venkataraman rearrangement on 6a,
explorauon of conditionsi2 fed to Nati in several solvents (1 5 equlv Na'rL’THF or PhMe or
AYIeHEQIreIIUX/l 2 h/c 0.2 ‘v’) as the enient base affordi
rAravoarmlanatasmaida Ta ’a sxh ‘Iif\

uyulu;\_yatylaucmuuuc I 111 l gll _)’
toluen

TFA (3 equiv) 1n reﬂuxmg

_ng‘“[ i0on reaction even at hieh

1ealiiVy av iga

K
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the ester Baker-Venkataraman eau1valent5 an intramolecular mechanism.

‘In summary, this work offers a convenient and efficient route to 4- hydroxycoumarins 8,
representing 51gn1ﬁcant and highly diverse class of heterocycles and natural products7 which
exhibit a spectrum of bioactivity82.9 with the following preparative advantages: a) the link to
DoM allows broad scope in aromatic targets!; b) the regiospecific installation of the orrho-
keto function by the Negishi reaction overcomes the non-regioselective and harsh Lewis-acid
mediated Fries rearrangement on polysubstituted aromatic frameworks!4a.15; and c) 3-
substituted (alkyl and aryl) coumarins are obtained dlrectly80 14b.c.d by a new carbamoy]

b | S FE . . S, P SRR SN [P ~ emsemxre A A £ «A .-.u..-. PR
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economy.!0.16
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For example (see ref 14a), Fries rearrangement of 2-OMe and 3-Cl phenol esters affords 5- and 6- acylated products
respectively (compare &d and 6g).

The DoM - Negﬂhl route to mtlm-agyl arylcarbamates also serves as an effective route to ortho-hydroxyarylacetophenones.
e.g. 6e — 9, whose value for the synthesis of such complex polysubstituted derivatives as well as natural products is amply
rec r\mu_7ed see Martin, R, Handbook nfHvrhnr\mrpmnhpnmmc Kluwer Academic: Dordrecht. 1997 and Mincheva, Z.:

Velkov, I.; Boireau, (r Barry, J.; Fugler C. S'Wrth (()mmun 1995, 25, 149- 156

OMe O OMe O

| X 1.2 equiv TiCly A
~Z“OCONEty  CHoClyrt/i6h ™o
6o (72% ) o



