
REVIEWER COMMENTS 

Reviewer #1 (Remarks to the Author): 

The manuscript by Li et al presents a novel catalytic Grignard-type C-C bond formation between a 

hydrazone, acting as a traceless carbanion synthon, and an in situ generated carbonyl from 

alcohols. The authors demonstrate a reasonable scope as well as suggesting a mechanism. As 

such, I find the work impressive and of more general interest. Generally, the manuscript is written 

in a reasonably scholar manner. 

However, previous publications by the authors themselves (eg references 27 and 29 in the 

manuscript) as well as from others (eg reference 37 in the manuscript and Eur. JOC 2007, 5629) 

already showcase the hydrazone actiong as a traceless carbanion synthon for the catalysed 

reaction with carbonyls or alcoholic carbonyl precursors. Furthermore, acceptorless alcohol 

dehydrogenation is a highly developed field. Hence, I cannot recommend publication in such a 

highly renowned journal as Nature Communications. 

Furthermore, I have several suggestions to the authors: 

1) In my mind, the scope does not really challenge a traditional Grignard reaction, with the 

exception of the N-Boc protected substrate. I suggest to test eg amides, esters, carbonates, nitrils, 

etc. 

2) The manuscript would benefit greatly from isolating and characterizing the (assumed) 

catalytically active complex. 

3) The optimised conditions seem to be adopted from previously published projects. This work 

might benefit from a (minor) new optimisation protocol. For example, acceptorless alcohol 

dehydrogenation is typically greatly improved by intensely refluxing the media. Also, testing other 

metal precursors is relevant and might aid the mechanistic considerations. 

4) The mechanism should be founded as well as argued based on the experimental results in the 

work. As of now, the proposed mechanism is claimed without any references to their own 

observations. 

5) In my mind, some citations are missing: When mentioning PNP-ligands: One of more of Beller, 

ACIE 2011, 50, 9593; Gusev, Org. Met. 2011, 30, 3479; Schneider, Inorg. Chem. 2010, 49, 5482. 

When discussing the reactivity of the cyclobutyl substrate, perhaps add a reference substantiating 

your arguments. 

6) There are several typos. For example, the abbreviations are inconsistent and the references 

need a revision. 

Reviewer #2 (Remarks to the Author): 

Li and co-workers have reported a sustainable alternative to the Grignard reaction for the 

construction of secondary and tertiary alcohols. This work is based on their recent discovery that 

hydrazone can be employed as traceless carbanion equivalent and their couplings with ketones 

and aldehydes led to the formal Grignard reaction (Nat. Chem. 2017, 9, 374). 

Here, instead to use ketones or aldehydes, they start from alcohols using an in-situ 

dehydrogenation process. They are several advantages to use alcohols as starting materials: 

higher stability, natural feedstocks, and availability. Unlike to previous tandem oxidative 

processes, this reaction required only one catalyst. The PNP-Ru can achieve both alcohol 

dehydrogenation and the umpolung addition process. The scope of the reaction has been studied 

in detail and is very general, including the use of natural olefinic alcohols without isomerization or 

reductions. 

Overall, this manuscript deserves to be published after answer these minor concernes: 

1. Table 2, in the general equation: Dcypf should be replaced by L 

2. Why did the authors not employ a well-defined catalyst (type complex A) rather than in-situ 

preparation? Is there a reactivity difference? 



Reviewer #3 (Remarks to the Author): 

In this article, Chao-jun Li et al reported a Ru-complex catalyzed dehydrogenative coupling 

reaction with alcohols as carbonyl surrogates and aldehyde hydrazones as carbanion equivalent. 

This strategy allows to access Grignard-type products with naturally abundant alcohols and 

aldehydes as starting materials. In my opinion, this new unique Grignard-type reaction with 

alcohols as carbonyl surrogates is highly interested to organic researchers. It may deserve 

publication in Nature Communication, but several points require attention: 

1. I have some concerns regarding the scope of the process. From a synthetic point of view, this 

reaction shows some limitations regarding the scope. Only simple alcohols and benzalde 

hydehydrazones are compatible with the process. Secondary alcohols and aliphatic aldehyde 

hydrazones proved to be less active. Although the authors have made an effort to demonstrate the 

synthetic application of this transformation by applying two naturally occurring complex alcohols 

(Scheme4), more examples regarding more kind of aldehyde hydrazones and alcohols should be 

concluded. 

2. In Table 2, only nine different conditions with three ligands were tested. It’s necessary to 

perform a more detail study on condition-optimization. More ligands and catalytic systems should 

be tested (For examples, the ligands and catalytic systems reported in Organometallics 2016, 35, 
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general condition which may be helpful to broaden the reaction scope. 

3. In this reaction, 3 equiv. amount of aldehyde hydrazones 1a and its analogues is required due 

to the instability of this compound. Stable aldehyde hydrazones, for example these derived from 

aldehydes and aryl hydrazines, maybe helpful to reduce the dosage of the hydrazone substrates. 

Also, a stable aldehyde hydrazones can tolerate a higher reaction temperature which apparently 

can accelerate the dehydrogenation process according literature reports, thus leading to a better 

reaction scope. Therefore, some stable aldehyde hydrazones should be tested. 

4. In Table 2 and Scheme 3, the reaction time and the amount of K3PO4 should be noted. In the 

chemical scheme of Table 2, the term “dcypf” (upon the second arrow) should be deleted. Some of 

the yields in SI are inconsistent with the yields given in manuscript (3af, 3ag, 3ap). The authors 

should carefully re-check their manuscript to avoid such kind of mistakes. 



FO`SOaO\ ") #FOWK\U] ^Y ^RO 5_^RY\$2

HRO WKX_]M\SZ^ Lc @S O^ KV Z\O]OX^] K XY`OV MK^KVc^SM ;\SQXK\N&^cZO 7&7

LYXN PY\WK^SYX LO^aOOX K RcN\KdYXO% KM^SXQ K] K ^\KMOVO]] MK\LKXSYX ]cX^RYX% KXN

KX SX ]S^_ QOXO\K^ON MK\LYXcV P\YW KVMYRYV]' HRO K_^RY\] NOWYX]^\K^O K \OK]YXKLVO

]MYZO K] aOVV K] ]_QQO]^SXQ K WOMRKXS]W' 5] ]_MR% = PSXN ^RO aY\U SWZ\O]]S`O KXN YP

WY\O QOXO\KV SX^O\O]^' ;OXO\KVVc% ^RO WKX_]M\SZ^ S] a\S^^OX SX K \OK]YXKLVc ]MRYVK\

WKXXO\'

<YaO`O\% Z\O`SY_] Z_LVSMK^SYX] Lc ^RO K_^RY\] ^ROW]OV`O] #OQ \OPO\OXMO] */ KXN *1

SX ^RO WKX_]M\SZ^$ K] aOVV K] P\YW Y^RO\] #OQ \OPO\OXMO +/ SX ^RO WKX_]M\SZ^ KXN 9_\'

>C7 *((/% -.*1$ KV\OKNc ]RYaMK]O ^RO RcN\KdYXO KM^SXQ K] K ^\KMOVO]] MK\LKXSYX

]cX^RYX PY\ ^RO MK^KVc]ON \OKM^SYX aS^R MK\LYXcV] Y\ KVMYRYVSM MK\LYXcV Z\OM_\]Y\]'

:_\^RO\WY\O% KMMOZ^Y\VO]] KVMYRYV NORcN\YQOXK^SYX S] K RSQRVc NO`OVYZON PSOVN'

<OXMO% = MKXXY^ \OMYWWOXN Z_LVSMK^SYX SX ]_MR K RSQRVc \OXYaXON TY_\XKV K] BK^_\O

7YWW_XSMK^SYX]'

:_\^RO\WY\O% = RK`O ]O`O\KV ]_QQO]^SYX] ^Y ^RO K_^RY\]2

JO K\O Q\K^OP_V PY\ \O`SOaO\’] MYWWOX^]' =^ S] ^\_O ^RK^ KMMOZ^Y\VO]]

NORcN\YQOXK^SYX YP KVMYRYV S] K aOVV ]^_NSON PSOVN' <YaO`O\% SX Y_\ \OKM^SYX% aO

LOVSO`O ^RK^ ^RO WY]^ WOKXSXQP_V ZK\^ S] ^RK^ S^ MY_VN \OKVSdO ^RO ]cXO\QS]^SM \OVKc aS^R

^RO )%*&KNNS^SYX YP RcN\KdYXO aS^R ^RO K]]S]^ YP \_^ROXS_W MK^KVc]^% aRSMR S] Ob^\OWOVc

NSPPSM_V^ ^Y \OKVSdO Lc Y^RO\ \OZY\^ON WO^RYN]' AY\OY`O\% ^RO KMMOZ^Y\VO]]

NORcN\YQOXK^SYX YP KVMYRYV _]_KVVc \O[_S\O] RSQR ^OWZO\K^_\O #RSQRO\ ^RKX )(( Y7$

KXN _]_KVVc VO]] OPPSMSOX^ ^Y Z\SWK\c KVMYRYV]' =X Y_\ MK]O% ^RO _^SVSdK^SYX YP ^RS]

]cXO\QS]^SM \OVKc ]YWOaRK^ ]YV`ON ^RO RS]^Y\SMKV MRKVVOXQO' 7YX]O[_OX^Vc% aO LOVSO`O

^RK^ ^RS] aY\U MKX \KS]O SX^O\O]^ Lc ^RO L\YKN K_NSOXMO SX MROWS]^\c' 5V]Y% SX ^RO \OKV

]cX^RO^SM MK]O% MK\LYXcV S] VO]] MYWZK^SLVO KXN NSPPSM_V^ ^Y KMMO]] ^RKX KVMYRYV]' HR_]%

OWZYaO\SXQ KVMYRYV K] KVNORcNO Z\OM_\]Y\ RK] K QYYN ]cX^RO^SM KZZVSMK^SYX ZY^OX^SKV'

=X Y_\ \O`S]ON WKX_]M\SZ^% aO RK`O KNYZ^ON ^RO ]_QQO]^SYX] ^RK^ ^RO \O`SOaO\

ZYSX^ON Y_^' HR_]% aO K\O RYZO ^RO \O`SOaO\ MY_VN USXNVc \OMYX]SNO\ Y_\ aY\U'

=X Wc WSXN% ^RO ]MYZO NYO] XY^ \OKVVc MRKVVOXQO K ^\KNS^SYXKV ;\SQXK\N



\OKM^SYX% aS^R ^RO ObMOZ^SYX YP ^RO B&6YM Z\Y^OM^ON ]_L]^\K^O' = ]_QQO]^ ^Y ^O]^ OQ

KWSNO]% O]^O\]% MK\LYXK^O]% XS^\SV]% O^M'

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] USXN ]_QQO]^SYX]' JO RK`O ^\SON

]YWO ]_L]^\K^O] aS^R ]YWO ]OX]S^S`O P_XM^SYXKV Q\Y_Z] KXN PSXN ^RK^ WY]^ YP ^ROW

MKX LO ]_MMO]]P_VVc ^YVO\K^ON _XNO\ ^RO \OKM^SYX ]c]^OW ]_MR K] KWSNO] KXN O]^O\]%

<YaO`O\% ^Y LO XY^SMON% MK\LYXK^O] RK] K ZYY\ ^YVO\KXMO WKcLO N_O ^Y S^] RSQR

VOK`SXQ KLSVS^c ^Y MK_]O ]YWO ]SNO \OKM^SYX] ]_MR K] YbSNK^S`O KNNS^SYX aS^R \_^ROXS_W'

JRSVO XS^\SVO] K\O XY^ K QYYN ]_L]^\K^O SX Y_\ ]c]^OW WKcLO N_O ^Y S^] RSQR

MYY\NSXK^SXQ KLSVS^c' JO aSVV MYX^SX_O ^RS] aY\U aS^R Y^RO\ MK^KVc^SM ]c]^OW] SX P_^_\O

]^_NSO]'

HRO WKX_]M\SZ^ aY_VN LOXOPS^ Q\OK^Vc P\YW S]YVK^SXQ KXN MRK\KM^O\SdSXQ ^RO

#K]]_WON$ MK^KVc^SMKVVc KM^S`O MYWZVOb'

HRK^ S] K `O\c QYYN ]_QQO]^SYX' JO RK`O ^\SON Y_\ LO]^ ^Y Z\O&

]cX^RO]SdO ^RO aOVV&NOPSXON F_&DBD MYWZVOb KXN _]ON ^ROW ^Y MYXN_M^ Y_\ \OKM^SYX'

=^ NYO] XY^ KM^_KVVc ]RYa K LSQ NSPPO\OXMO aS^R KNNSXQ MK^KVc]^ KXN VSQKXN SX&]S^_'

<YaO`O\% aO NY LOXOPS^ P\YW _]SXQ ^RO aOVV&NOPSXON MK^KVc]^ SX MYXN_M^SXQ ^RO

\OKM^SYX aS^R P_XM^SYXKV Q\Y_Z MYX^KSXSXQ ]_L]^\K^O]' HRS] MK^KVc]^ ROVZON _] ^Y YL^KSX

K WYNO\K^O ^Y RSQR cSOVN aS^R KWSNO Y\ O]^O\&MYX^KSXSXQ ]_L]^\K^O]'

HRO YZ^SWS]ON MYXNS^SYX] ]OOW ^Y LO KNYZ^ON P\YW Z\O`SY_]Vc Z_LVS]RON

Z\YTOM^]' HRS] aY\U WSQR^ LOXOPS^ P\YW K #WSXY\$ XOa YZ^SWS]K^SYX Z\Y^YMYV' :Y\

ObKWZVO% KMMOZ^Y\VO]] KVMYRYV NORcN\YQOXK^SYX S] ^cZSMKVVc Q\OK^Vc SWZ\Y`ON Lc

SX^OX]OVc \OPV_bSXQ ^RO WONSK' 5V]Y% ^O]^SXQ Y^RO\ WO^KV Z\OM_\]Y\] S] \OVO`KX^ KXN

WSQR^ KSN ^RO WOMRKXS]^SM MYX]SNO\K^SYX]'

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] USXN ]_QQO]^SYX]' 5M^_KVVc% aO RK`O

^\SON WKXc NSPPO\OX^ WO^KV Z\OM_\]Y\] OK\Vc SX Y_\ aY\U YP )%*&KNNS^SYX ^Y MK\LYXcV aS^R

RcN\KdYXO]' <YaO`O\% YXVc \_^ROXS_W MK^KVc]^ ]RYa] QYYN \OKM^S`S^c' =X Y_\ \OKM^SYX%

^RO MK^KVc]^ XOON] ^Y LO OPPSMSOX^ LY^R aS^R NORcN\YQOXK^SYX KXN )%*&KNNS^SYX KXN SX

^RS] MK]O% \_^ROXS_W S] Z\Y`ON ^Y LO ^RO LO]^ MRYSMO' JO RK`O ^\SON \RYNS_W Y\

S\SNS_W MK^KVc]^ PY\ ^RS] \OKM^SYX L_^ XYXO YP ^ROW QS`O _] YZ^SWSdON \O]_V^]' 5V]Y% aO

RK`O ^\SON RSQRO\ ^OWZO\K^_\O PY\ ^RS] \OKM^SYX L_^ QY^ O`OX VYaO\ cSOVN% ZY]]SLVc



LOMK_]O ^RO RSQR ^OWZO\K^_\O PK`Y\] JYVPP&?S]RXO\ \ON_M^SYX KXN MYX]_WO] ^RO

RcN\KdYXO ]_L]^\K^O]'

HRO WOMRKXS]W ]RY_VN LO PY_XNON K] aOVV K] K\Q_ON LK]ON YX ^RO

ObZO\SWOX^KV \O]_V^] SX ^RO aY\U' 5] YP XYa% ^RO Z\YZY]ON WOMRKXS]W S] MVKSWON

aS^RY_^ KXc \OPO\OXMO] ^Y ^ROS\ YaX YL]O\`K^SYX]'

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] USXN ]_QQO]^SYX]' 5M^_KVVc% ^RS]

\OKM^SYX SXMV_NO] K NORcN\YQOXK^SYX Z\YMO]] KXN K )%*&KNNS^SYX Z\YMO]]' :Y\ ^RO

VK^^O\ YXO% aO RK`O NYXO ]YWO ]^_NSO] SX Y_\ Z\O`SY_] aY\U KXN aO RK`O KV\OKNc

MS^ON SX Y_\ Y\SQSXKV WKX_]M\SZ^' 5V]Y% aO Z\YZY]ON ^RO BYcY\S&^cZON ]Sb&WOWLO\ON

\SXQ ^\KX]S^SYX ]^K^O PY\ ^RO NORcN\YQOXK^SYX% LK]ON YX ^RO PKM^ ^RK^ YXVc DBD&ZSXMO\

VSQKXN aY\U] OPPSMSOX^Vc SX Y_\ \OKM^SYX ]c]^OW% aRSMR ]_QQO]^] ^RK^ XS^\YQOX S] `S^KV ^Y

^RS] \OKM^SYX #WY]^Vc NORcN\YQOXK^SYX Z\YMO]]$' HY LO^^O\ SVV_]^\K^O ^RS] Z\YZY]KV% aO

NSN K 8:H MKVM_VK^SYX PY\ ^RO NORcN\YQOXK^SYX ]^OZ' HRO \O]_V^ON ]Sb&WOWLO\ON&\SXQ

^\KX]S^SYX ]^K^O S] K \OK]YXKLVO ^\KX]S^SYX ]^K^O aRSMR S] ]_ZZY\^ Lc =F7 ]^_Nc' HRO

WOMRKXS]W KV]Y ObZKVSX] aRc ^RO DBD&ZSXMO\ ^cZO VSQKXN MKX ]cXO\QS]^SMKVVc N\S`O

^RO NORcN\YQOXK^SYX KXN )%*&KNNS^SYX Z\YMO]]' :_\^RO\WY\O% SX Y_\ \O`S]ON

WKX_]M\SZ^% PY\ O`O\c ]SXQVO ]^OZ YP ^RO WOMRKXS]W% aO MS^ON ^RO \OVK^ON \OPO\OXMO #SP

KZZVSMKLVO$'

=X Wc WSXN% ]YWO MS^K^SYX] K\O WS]]SXQ2 JROX WOX^SYXSXQ DBD&VSQKXN]2

CXO YP WY\O YP 6OVVO\% 57=9 *())% -(% 1-1+3 ;_]O`% C\Q' AO^' *())% +(% +,/13

GMRXOSNO\% =XY\Q' 7ROW' *()(% ,1% -,0*' JROX NS]M_]]SXQ ^RO \OKM^S`S^c YP ^RO

McMVYL_^cV ]_L]^\K^O% ZO\RKZ] KNN K \OPO\OXMO ]_L]^KX^SK^SXQ cY_\ K\Q_WOX^]'

JO K\O Q\K^OP_V PY\ \O`SOaO\’] USXN ]_QQO]^SYX]' JO RK`O KNNON

^RY]O \OPO\OXMO] SX Y_\ \O`S]ON WKX_]M\SZ^'

HRO\O K\O ]O`O\KV ^cZY]' :Y\ ObKWZVO% ^RO KLL\O`SK^SYX] K\O SXMYX]S]^OX^

KXN ^RO \OPO\OXMO] XOON K \O`S]SYX'

JO K\O ]Y\\c PY\ Y_\ WS]^KUO' JO RK`O MY\\OM^ON ^RY]O SXMYX]S]^OX^

KLL\O`SK^SYX]'



FO`SOaO\ "* #FOWK\U] ^Y ^RO 5_^RY\$2

@S KXN MY&aY\UO\] RK`O \OZY\^ON K ]_]^KSXKLVO KV^O\XK^S`O ^Y ^RO ;\SQXK\N

\OKM^SYX PY\ ^RO MYX]^\_M^SYX YP ]OMYXNK\c KXN ^O\^SK\c KVMYRYV]' HRS] aY\U S] LK]ON

YX ^ROS\ \OMOX^ NS]MY`O\c ^RK^ RcN\KdYXO MKX LO OWZVYcON K] ^\KMOVO]] MK\LKXSYX

O[_S`KVOX^ KXN ^ROS\ MY_ZVSXQ] aS^R UO^YXO] KXN KVNORcNO] VON ^Y ^RO PY\WKV ;\SQXK\N

\OKM^SYX #BK^' 7ROW' *()/% 1% +/,$'

<O\O% SX]^OKN ^Y _]O UO^YXO] Y\ KVNORcNO]% ^ROc ]^K\^ P\YW KVMYRYV] _]SXQ KX SX&]S^_

NORcN\YQOXK^SYX Z\YMO]]' HRO\O K\O ]O`O\KV KN`KX^KQO] ^Y _]O KVMYRYV] K] ]^K\^SXQ

WK^O\SKV]2 RSQRO\ ]^KLSVS^c% XK^_\KV POON]^YMU]% KXN K`KSVKLSVS^c' IXVSUO ^Y Z\O`SY_]

^KXNOW YbSNK^S`O Z\YMO]]O]% ^RS] \OKM^SYX \O[_S\ON YXVc YXO MK^KVc]^' HRO DBD&F_

MKX KMRSO`O LY^R KVMYRYV NORcN\YQOXK^SYX KXN ^RO _WZYV_XQ KNNS^SYX Z\YMO]]' HRO

]MYZO YP ^RO \OKM^SYX RK] LOOX ]^_NSON SX NO^KSV KXN S] `O\c QOXO\KV% SXMV_NSXQ ^RO _]O

YP XK^_\KV YVOPSXSM KVMYRYV] aS^RY_^ S]YWO\SdK^SYX Y\ \ON_M^SYX]'

C`O\KVV% ^RS] WKX_]M\SZ^ NO]O\`O] ^Y LO Z_LVS]RON KP^O\ KX]aO\ ^RO]O WSXY\ MYXMO\X]2

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] KZZ\OMSK^SYX' JO RK`O \O`S]ON Y_\

WKX_]M\SZ^ KMMY\NSXQVc

HKLVO *% SX ^RO QOXO\KV O[_K^SYX2 8McZP ]RY_VN LO \OZVKMON Lc @

JO K\O ]Y\\c PY\ ^RO WS]^KUO KXN RK`O MY\\OM^ON ^ROW SX ^RO \O`S]ON

WKX_]M\SZ^'

JRc NSN ^RO K_^RY\] XY^ OWZVYc K aOVV&NOPSXON MK^KVc]^ #^cZO MYWZVOb 5$

\K^RO\ ^RKX SX&]S^_ Z\OZK\K^SYX4 =] ^RO\O K \OKM^S`S^c NSPPO\OXMO4

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] USXN ]_QQO]^SYX]' JO RK`O Z\O&

]cX^RO]SdON ^RO aOVV&NOPSXON MK^KVc]^ F_&DBD KXN ^O]^ON ^ROW SX Y_\ \OKM^SYX' HRO

\O]_V^ NSN XY^ ]RYa ]SQXSPSMKX^ NSPPO\OXMO aS^R SX&]S^_ Z\OZK\ON YXO' 8_O ^Y



SXMYX`OXSOXMO YP ]cX^RO]SdSXQ ^RO Z_\O MK^KVc]^% aO UOZ^ ^RO SX&]S^_ Z\OZK\K^SYX K]

Y_\ YZ^SWSdON MYXNS^SYX PY\ WY]^ ]_L]^\K^O]' <YaO`O\% aS^R ]YWO P_XM^SYXKV Q\Y_Z&

MYX^KSXSXQ ]_L]^\K^O]% ^RO Z\O&]cX^RO]SdON MK^KVc]^ aK] SXNOON LOXOPSMSKV% KXN aO

_]ON ^RO aOVV&NOPSXON MK^KVc]^ PY\ ^RY]O ]_L]^\K^O] SX ^RO \O`S]ON WKX_]M\SZ^'

FO`SOaO\ "+ #FOWK\U] ^Y ^RO 5_^RY\$2

=X ^RS] K\^SMVO% 7RKY&T_X @S O^ KV \OZY\^ON K F_&MYWZVOb MK^KVcdON

NORcN\YQOXK^S`O MY_ZVSXQ \OKM^SYX aS^R KVMYRYV] K] MK\LYXcV ]_\\YQK^O] KXN

KVNORcNO RcN\KdYXO] K] MK\LKXSYX O[_S`KVOX^' HRS] ]^\K^OQc KVVYa] ^Y KMMO]]

;\SQXK\N&^cZO Z\YN_M^] aS^R XK^_\KVVc KL_XNKX^ KVMYRYV] KXN KVNORcNO] K] ]^K\^SXQ

WK^O\SKV]' =X Wc YZSXSYX% ^RS] XOa _XS[_O ;\SQXK\N&^cZO \OKM^SYX aS^R KVMYRYV] K]

MK\LYXcV ]_\\YQK^O] S] RSQRVc SX^O\O]^ON ^Y Y\QKXSM \O]OK\MRO\]' =^ WKc NO]O\`O

Z_LVSMK^SYX SX BK^_\O 7YWW_XSMK^SYX% L_^ ]O`O\KV ZYSX^] \O[_S\O K^^OX^SYX2

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] KZZ\OMSK^SYX' JO RK`O \O`S]ON Y_\

WKX_]M\SZ^ KMMY\NSXQVc

= RK`O ]YWO MYXMO\X] \OQK\NSXQ ^RO ]MYZO YP ^RO Z\YMO]]' :\YW K

]cX^RO^SM ZYSX^ YP `SOa% ^RS] \OKM^SYX ]RYa] ]YWO VSWS^K^SYX] \OQK\NSXQ ^RO ]MYZO'

CXVc ]SWZVO KVMYRYV] KXN LOXdKVNO RcNORcN\KdYXO] K\O MYWZK^SLVO aS^R ^RO Z\YMO]]'

GOMYXNK\c KVMYRYV] KXN KVSZRK^SM KVNORcNO RcN\KdYXO] Z\Y`ON ^Y LO VO]] KM^S`O'

5V^RY_QR ^RO K_^RY\] RK`O WKNO KX OPPY\^ ^Y NOWYX]^\K^O ^RO ]cX^RO^SM KZZVSMK^SYX YP

^RS] ^\KX]PY\WK^SYX Lc KZZVcSXQ ^aY XK^_\KVVc YMM_\\SXQ MYWZVOb KVMYRYV] #GMROWO,$%

WY\O ObKWZVO] \OQK\NSXQ WY\O USXN YP KVNORcNO RcN\KdYXO] KXN KVMYRYV] ]RY_VN LO

MYXMV_NON'

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] USXN ]_QQO]^SYX]' IXNO\ Y_\ Y\SQSXKV

MYXNS^SYX]% ^RO ]_L]^\K^O ]MYZO S] SXNOON VSWS^ON ^Y Z\SWK\c KVMYRYV]' =X Y_\ \O`S]ON

WKX_]M\SZ^% aO PSXN K VO]] L_VUc DBD VSQKXN aRSMR MY_VN Q\OK^Vc SWZ\Y`O ^RO

\OKM^S`S^c YP ]OMYXNK\c KVMYRYV]' HR_]% aO KNNON ObKWZVO] YP ]OMYXNK\c KVMYRYV] SX

Y_\ \O`S]ON WKX_]M\SZ^% aRSMR MKX \OKMR WYNO\K^O ^Y RSQR cSOVN]' :_\^RO\WY\O% PY\

Z\SWK\c KVMYRYV]% aO KNNON ]YWO ]_L]^\K^O] aS^R ]OX]S^S`O P_XM^SYXKV Q\Y_Z] ]_MR K]



O]^O\] KXN KWSNO]' <YaO`O\% aS^R ^RO RcN\KdYXO ZK\^% aO RK`O ^\SON Y_\ LO]^ ^Y PSXN

KX OPPSMSOX^ ]c]^OW PY\ ^RO KVSZRK^SM KVNORcNO RcN\KdYXO]' <YaO`O\% KVSZRK^SM

KVNORcNO RcN\KdYXO] ]RYaON W_MR VYaO\ \OKM^S`S^c _XNO\ DBD MK^KVc^SM ]c]^OW' HRO

WKSX \OK]YX PY\ ^RK^% aO Z\YZY]ON% S] ^RO SX]^KLSVS^c YP ^RO KXSYX SX^O\WONSK^O #aS^RY_^

^RO MYXT_QK^SYX YP KNTKMOX^ K\cV Q\Y_Z$' HRK^ MY_VN LO ^RO SXRO\OX^ VSWS^K^SYX YP ^RS]

^cZO YP \OKM^SYX K^ ^RS] ^SWO' <YaO`O\% aO K\O MYX^SX_Y_]Vc MK\\cSXQ Y_^ WY\O

\O]OK\MR ^Y OWZYaO\ KVSZRK^SM KVNORcNO RcN\KdYXO] ^Y _XNO\QY ^RS] NORcN\YQOXK^S`O

;\SQXK\N \OKM^SYX'

=X HKLVO *% YXVc XSXO NSPPO\OX^ MYXNS^SYX] aS^R ^R\OO VSQKXN] aO\O ^O]^ON'

=^’] XOMO]]K\c ^Y ZO\PY\W K WY\O NO^KSV ]^_Nc YX MYXNS^SYX&YZ^SWSdK^SYX' AY\O VSQKXN]

KXN MK^KVc^SM ]c]^OW] ]RY_VN LO ^O]^ON #:Y\ ObKWZVO]% ^RO VSQKXN] KXN MK^KVc^SM

]c]^OW] \OZY\^ON SX C\QKXYWO^KVVSM] *().% +-% *0,("*0,13 BK^'7YWW_X'% *()-% .%

.0-13 7ROW' 9_\' >'% *((0% ),% )(*()3 O^ KV$ ^Y QO^ K WY\O QOXO\KV MYXNS^SYX aRSMR

WKc LO ROVZP_V ^Y L\YKNOX ^RO \OKM^SYX ]MYZO'

JO K\O Q\K^OP_V PY\ \O`SOaO\’] USXN ]_QQO]^SYX]' =X Y_\ \O`S]ON

WKX_]M\SZ^% aO RK`O KNNON WY\O USXN] YP ZSXMO\&^cZO VSQKXN]% aRSMR aO RK`O SX Y_\

VKL Y\ OK]SVc KMMO]]SLVO P\YW `OXNY\ ]_MR K] DBB ^cZO KXN DBZc\SNSXOD ^cZO VSQKXN

aRSMR S] ZY^OX^SKVVc \OKM^S`O PY\ NORcN\YQOXK^SYX' <YaO`O\% XYXO YP ^RY]O VSQKXN]

]RYaON Q\OK^O\ \OKM^S`S^c ^RKX K] aRK^ aO _]ON' <YaO`O\% ^Y LO XY^SMON% K VO]]

L_VUc DBD VSQKXN ]_MR K] SX Y_\ \O`S]ON WKX_]M\SZ^ NSN ]RYa K Q\OK^O\ \OKM^S`S^c

PY\ ]OMYXNK\c KVMYRYV]' HRS] ^\OXN ]_QQO]^ON ^RK^ ^RO WO^RcV Z\Y^OM^ON DBD VSQKXN%

aRSMR S] O`OX VO]] L_VUc% WSQR^ QK`O K Q\OK^O\ OPPSMSOXMc' IXPY\^_XK^OVc% LOMK_]O YP

7Y`SN&)1 ZKXNOWSM% ^RO ]^K\^SXQ WK^O\SKV PY\ ^RO ]cX^RO]S] YP WO^RcV&]_L]^S^_^ON&DBD

VSQKXN S] XY^ K`KSVKLVO KXcaRO\O SX ^RO aY\VN K] aO ^\SON ^Y Y\NO\' JO aSVV MYX^SX_O ^Y

SX`O]^SQK^O ^RO WO^RcV YXO SX Y_\ P_^_\O ]^_Nc YXMO ^RO ZKXNOWSM S] Y`O\' CX ^RO

Y^RO\ RKXN% ^RO VO]] L_VUc VSQKXN NSN XY^ ]RYa Q\OK^ NSPPO\OXMO aS^R aROX

MK^KVc]SXQ ^RO \OKM^SYX YP Z\SWK\c KVMYRYV]' HR_]% PY\ Z\SWK\c KVMYRYV]% aO ]^SVV _]O

K] ^RO YZ^SWSdON MYXNS^SYX N_O ^Y S^] W_MR OK]SO\ KMMO]]SLSVS^c KXN VYaO\ MY]^]'

=X ^RS] \OKM^SYX% + O[_S`' KWY_X^ YP KVNORcNO RcN\KdYXO] )K KXN S^]

KXKVYQ_O] S] \O[_S\ON N_O ^Y ^RO SX]^KLSVS^c YP ^RS] MYWZY_XN' G^KLVO KVNORcNO



RcN\KdYXO]% PY\ ObKWZVO ^RO]O NO\S`ON P\YW KVNORcNO] KXN K\cV RcN\KdSXO]% WKcLO

ROVZP_V ^Y \ON_MO ^RO NY]KQO YP ^RO RcN\KdYXO ]_L]^\K^O]' 5V]Y% K ]^KLVO KVNORcNO

RcN\KdYXO] MKX ^YVO\K^O K RSQRO\ \OKM^SYX ^OWZO\K^_\O aRSMR KZZK\OX^Vc MKX

KMMOVO\K^O ^RO NORcN\YQOXK^SYX Z\YMO]] KMMY\NSXQ VS^O\K^_\O \OZY\^]% ^R_] VOKNSXQ ^Y

K LO^^O\ \OKM^SYX ]MYZO' HRO\OPY\O% ]YWO ]^KLVO KVNORcNO RcN\KdYXO] ]RY_VN LO

^O]^ON'

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] USXN ]_QQO]^SYX]' JO RK`O ^\SON

]YWO ]^KLVO KVNORcNO RcN\KdYXO] #]_L]^S^_^ON RcN\KdYXO]$ L_^ ^ROc K\O XY^ KM^S`O

]_L]^\K^O] SX Y_\ \OKM^SYX' JO Z\YZY]ON ^RK^ aROX RcN\KdYXO ]O\`O] K] MK\LKXSYX

O[_S`KVOX^% LK]ON YX S^] SXRO\OX^ \OKM^S`S^c% ^aY YP ^RO Z\Y^YX] YX ^RO XS^\YQOX K\O KVV

XOMO]]K\c' HRK^ S] aRc YXVc XYX&]_L]^S^_^ON RcN\KdYXO] aY\U'

=X HKLVO * KXN GMROWO +% ^RO \OKM^SYX ^SWO KXN ^RO KWY_X^ YP ?+DC,

]RY_VN LO XY^ON' =X ^RO MROWSMKV ]MROWO YP HKLVO *% ^RO ^O\W “NMcZP” #_ZYX ^RO

]OMYXN K\\Ya$ ]RY_VN LO NOVO^ON' GYWO YP ^RO cSOVN] SX G= K\O SXMYX]S]^OX^ aS^R ^RO

cSOVN] QS`OX SX WKX_]M\SZ^ #+KP% +KQ% +KZ$' HRO K_^RY\] ]RY_VN MK\OP_VVc \O&MROMU ^ROS\

WKX_]M\SZ^ ^Y K`YSN ]_MR USXN YP WS]^KUO]'

JO K\O Q\K^OP_V PY\ ^RO \O`SOaO\’] USXN ]_QQO]^SYX]' JO K\O ]Y\\c PY\

Y_\ WS]^KUO' =X Y_\ \O`S]ON WKX_]M\SZ^% aO RK`O MY\\OM^ON KVV ^RO WS]^KUO WOX^SYXON

KLY`O'



REVIEWERS' COMMENTS 

Reviewer #1 (Remarks to the Author): 

The authors have addressed all my concerns with a comprehensive piece of work. In my mind, the 

manuscript now contains several more interesting aspects. 

Reviewer #2 (Remarks to the Author): 

In the revised manuscript by Chao-Jun Li most of the reviewer concerns have been addressed. 

1. The substrate scope has been extended to a couple of substates bearing a more sensitive 

functional group (esters alone, carbamate). 

2. Well-defined pincer catalyst has been tested and shown for some substrates better activities. 

3. The reaction has been extended to secondary alcohols using less bulky PNP ligand. 

This new data enhance the impact of this manuscript and can now be accepted as it is. 

Reviewer #3 (Remarks to the Author): 

The authors well answered my concerns, and provided their new data in the revised manuscript. I 

do agree the revised mauscript to be published on Nature Communications.


