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Synthesis of o-Arylenedizinc Compounds from 1-lIodo-2-
trifluoromethyls ultonyloxybenzenes and Zinc Powder and
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A'b tract
Iodo-2-trifluoromethylsulfonyloxybenzenes readily reacted with Zn powder 10 yield o-arylenedizinc

wmpounds, efficient synthetic equwalents of o-arylene dianions in Pd(0)-catalyzed cross~couphng reactions,
wherein the novel insertion of Zn powder into the C-O bond of aryl triflates took place. © 1998 Elsevier Science Ltd.
Ali rigits reserved.
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o-Phenylenedimetals 1 (R=H) possess formal negative charges on the adjacent carbons of the
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synthesizing 1,2-disubstituted benzenes. However, their synthetic application has been
scarcely evaluated, presumably due to the lack of reactive, readily available, and/or easily
handling ones [1,2]. In the course of our study on the synthesis and synthetic application of
arylzinc compounds [3,4], we had found that the o-phenylenedizinc compound 1a is readily
produced by the reaction of Zn powder with o-diiodobenzene and just fulfills the above
requirements as the synthetic reagent affording 2 (R=H) [1]. Thereupon, we were interested

in synthesizing similar Qomnounds from the der1vat1ves of o- 10donhenols in Dlace of o- duodo-
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methylsulfonyloxybenzenes

Initially, the reactivity of Zn powder to a variety of esters like o-iodophenyl
methylsulfonate, 4-tolylsulfonate, or acetate was examined in 1,1,3,3-tetramethylurea (TMU) at
90 0C. The oxidative addition of Zn powder into the C-I bond readily took place with every

ester, but only with triflate did the reaction also cleanly take place at the C-O bond to give 1b in

[ Scheme1 |
| S —
/\\‘_/M a: R=H, m=2n| 200 X O . /’\/’I a: R=H
R b : R=H, M=Znl or Zn R b : R=4-CH
h//l\M ¢ : R=4-CHg, M=2Znl or ZnOTf t//l ©) t//LOTf ¢ . R=5-1BU
d : R=4-t-Bu, M=Znl or ZnOTf d : R=4-Cl
1 e : R=4-Cl, M=Znl or ZnOTf 2 3
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Table 1. Synthesis of 1 from 3* r‘i_hT c Counling Prod £1 with X*
Entry Conditions Product (YVield/ 7%) l__.c_e_me_) ross-Coupling Pro uc'tso °w1
| 1.3a, TMU,4in TMU,RT,05h  1b (84) 5 R, X; Yield/%
260°C 3h R X a:H CGH5,92
2 3b,NN Dlme[hylpropyleneurea ic (75 ~ b:H, 4-CoH50,CCgH, ; 93
(DMPL), 90 °C, 34 L c:H, CHsCO3 72
N . = \X a: H, 4-NCCgH,CO ; 89
3 8¢, TMU, 90°C, 24 h 14 (52) @ : CHa, 4-CoH;0,CCgHy ; 71
4 1.3d,TMU,4in TMU,RT,05h le (67) f: CHa, 4-NCC6H,CO ; 76
2.90°C, 5 h .80l 4CIGH,LCO TS
3 Molar ratio: 3 / Zn / Mc;SiCl / #=1/4/0.04/ 005 (if uscd), Molar ratio: 1/ Arl or ArCOC1 / Pd(PPhs), =
One ml of solvent was used for 0.8 mmole of aryl triflate. 1/22/0.04,40°C, 6 h.

a yield of 58% after stirring for 6h." Here, it is noteworthy that 1) the unprecedented reaction
of Zn powder with aryl triflates [5,6] is possible only if an iodine is situated at the o-position;
neither the C-O bond in o-phenylene ditriflate, o-cyanophenyl triflate, phenyl triflate, nor p-
mdnnhenvl triflate reacted with 7Zn nnder under the examined conditions, nlthnuoh the law

trlﬂate afforded an arylzinc compound (p- trlfluoromethylsu]fonyloxyphenylmnc iodide) in a
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[ CCDLCI'IICU WIN me I'C(IULCQ rcacuvu;y (0) 4 dIy1 iririaies [DEIIISCIVCS in the presence Of
molecular sieves 4A (120 mg per 1 mmole of aryl triflate), 1b was obtained in a yield of 77%
after 8h stirring at 80 ©C. Since organozinc compounds are very sensitive to water, their
addition (for example, the addition of a TMU solution of o-chlorophenylzinc iodide 4, prepared
separately) also afforded the preferred result as shown in Table 1 (entry 1). This methodology
of vicinal dizincation was then applied to substituted ones, resulting in the production of the
corresponding o- 'irvlenedl zinc compounds in good vields (entries 2~4\ The TMU or DMPU

played the role of
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Pd(0)-catalyzed cross-couplir
Since o-arylenedizinc compounds are readily obtained from I-iodo-2-trifiuoromethyi-
sulfonyloxybenzenes, which in turn are available from phenols by conventional ¢-iodination
followed by triflation procedures [8,9], a new, general, efficient, and facile synthetic route from
phenols to 1,2-disubstituted benzenes has been established.
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"Yields of arylzincs were determined by the iodolysis of reaction aliquots followed by GLC analysis of formed aryl iodides.
25h: Mp 98-99 °C; IR (CDCl,) 1707 cm; 'TH-NMR (CDCl,) 8=1.37 (1, 6H), 4.35 (q, 4H), 7.1-7.9 (m, 12H). Found;, C, 76.66; H,
5.76%. Cacld for C,Hy,0,; C, 77.0; H, 5.9%. 5d: Mp 177- ]78 °C, Lit. [1]175-177°C. 5e: Mp 106-108 °C; IR (CDCl;) 1708

el 1LY ATAAD 70T Y S 1’1’1/1 ’JU\"’AAIH 2LIV A 25 1 ALY 1 TQ (s 11N T SO TIT7T YU A107. ol Fae (™ LT 0 .
i, H- INIVIN (U1 ) 051,07 (L, J, L8455, 3H),4.35 \Ll,"?ll}, -7 7 (00, 11K 1uuuu , /1.3, 11, 641%. Calkedfor a5l Uy,

C, 77.3; H, 6.2%. 5f. Mp 138-139 °C; IR (CDCl;) 1662, 2228 c¢m™'; 'H-NMR (CDCL,) 6=2.50(s, 3H), 7.3-7.9 (m, 11H). Found;C.

78.67; H, 428, N, 7.91%. Calcd for C,;H,,N;0,; C, 78.8; H, 4.0; N, 8.0%. 5g: Mp 113-115 °C; IR (CDCl,) 1670 cm™; "H-NMR
(CDCly) 8=7.3-7.7 (m, 11H). Found; C, 61.41; H, 3.02%. Calcd for C,H,,CL,0,; C, 61.7; H, 2.9%.




