A process is provided for the synthesis of an am de. A primary or secondary
amne and a primary al cohol, with the am ne and the al cohol being either
noieties of different reactants or noieties of the sane nol ecule, are

cont act ed1d) INTER& A PIOSI EAGA . TOATION RJmmwmr(ﬂRl PHEPAT B\ iy SdorERAGIORURER DY Wiar( | | )

Che- abelnolold BEnaluabe, qu%‘r' Piolt? 2 AUERDA o Th Ry Dbt

pr ovi di ng 2‘2) IN; ett er (l)gybl ItC (]:)atr bene _ (10) International Publication Number
nternational Publication Date L3
ey

24 March 2011 (24.03.2011) PCT WO 2011/034506 Al

(51) International Patent Classification: Technological University, 50 Nanyang Avenue, Singa-
C07C 231/00 (2006.01) CO7D 201/00 (2006.01) pore 639798 (SG).
B01J 31722 (2006.01) (74) Agent: BOGSCH, Adam; Viering, Jentschura & Partner
(21) International Application Number: LLP, P.O. Box 1088, Rochor Road, Singapore 911833
PCT/SG2010/000351 (8G).

(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every
20 September 2010 (20.09.2010) kind of national protection available): AE, AG, AL, AM,
25) Filine L ] Enelish AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(25) Filing Language: nglis CA. CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(26) Publication Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(30) Priority Data: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
61/243,803 18 September 2009 (18.09.2009) Us ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(71) Applicant (for all designated States except US): NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

NANYANG TECHNOLOGICAL UNIVERSITY [SG/
SG]; 50 Nanyang Avenue, Singapore 639798 (SG).

SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72) Tnventors; and (84) Designated States (unless otherwise indicated, for every

(75) Tnventors/Applicants (for US only): HONG, Soon kind of regional protection available): ARIPO (BW, GH,
Hyeok [US/SGI; c/o Nanyang Technological University, GM, KE, LR, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG,
50 Nanyang Avenue, Singapore 639798 (SG). GHOSH, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Subhash Chandra [IN/SG]; ¢/o Nanyang Technological TM), Furopean (AL, AT, BE, BG, CII, CY, CZ, DE, DK,
University, 50 Nanyang Avenue, Singapore 639798 (SG). EE, ES, FI, FR, GB, GR, HR, HU, IE, I8, IT, LT, LU,
ZHANG, Yao [CN/SG]; ¢/o Nanyang Technological Uni- ISJIY/[, ¥[RC)’ (1\)4,&11\(/[;15 I\];I}’ gFO ’Clg“’ CPIT,CIEIO,GiE,Gi? (S}Ié’
versity, 50 Nanyang Avenue, Singapore 639798 (SG). GV\; ML, MR. NE S’N :FD :FG) > T T
MUTHAIAH, Senthilkumar [IN/SG]; c/o Nanyang > P T ’
Technological University, 50 Nanyang Avenue, Singa- Published:

pore 639798 (SG). CHEN, Cheng [CN/SG]; ¢/o Nanyang
Technological University, 50 Nanyang Avenue, Singa-
pore 639798 (SG). XU, Xiangya [CN/SG]; ¢/o Nanyang

with international search report (Art. 21(3))

wo 2011/034506 A1 I 10K 00O OO

(54) Title: PROCESS OF FORMING AN AMIDE

H

[cat]
R2-NNR?

R'«_-OH +
_H2

—

(@]
R1 /u\N/ R2
Ls

Fig. 1A

(57) Abstract: A process is provided for the synthesis of an amide. A primary or secondary amine and a primary alcohol, with the
amine and the alcohol being either moieties of different reactants or moieties of the same molecule, are contacted in the presence
of a Ruthenium (II) catalyst. The Ruthenium (II) catalyst is free of a phosphine ligand. The process is also carried out in the ab-
sence of a phosphine. Providing the Ruthenium (II) catalyst includes providing an N-heterocyclic carbene.



