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N-Thiocyanato-dibenzenesulfonimide: A New Electrophilic 
Thiocyanating Reagent with Enhanced Reactivity 

Chengqiu Li,a Pingliang Long,a Haopeng Wu,a Hongquan Yina and Fu-Xue Chena* 

A novel electrophilic thiocyanating reagent, N-thiocyanato-

dibenzenesulfonimide was prepared and exhibited enhanced 

electrophilicity with a wide scope of substrates. Thus, it reacted 

with activated aromatics such as phenols, indoles, anilines and 

anisoles whithout catalyst giving the corresponding thicyanate 

derivatives in high yields, while TfOH for unactivated arenes and 

hetero aromatics and Zn(OTf)2 for ketones was used as the catalyst 

respectively. Notewothy, internal alkenes and styrenes were 

bifunctionalized giving 1,2-amino thiocyanates in high yields. 

Recently, we have being interested in the chemistry of 

electrophilic substitution reactions to introduce cyano (-CN)1 

and thiocyanato (-SCN) groups2 by using cationic reagents such 

as cyanohyperiodine,3 cyanate,4 and N-thiocyanato imide.5 

Among the varying electrophilic thiocyanato reagents (Fig. 1), 

N-thiocyanato imides showed increasing reactivity in the order 

from R-1 to R-2 to R-3 and R-4 for activated substrates such as 

β-keto esters and electron-rich aromatics. To improve the 

activity of this type thiocyanato reagent, we envisioned that 

 

Fig. 1 Electrophilic thiocyanating reagents. 

N-thiocyanatodibenzenesulfonimide (R-5) should have 

improved reactivity as the result of double strong electron-

withdrawing sulfonyl groups. 

Following our previously reported procedure,4b-c R-5 was readily 

prepared in overall yield of 71% by sequentially treatment of 

bis(phenylsulfonyl)imide with tert-butyl hypochlorite and 

AgSCN (Scheme 1) on gram scale (see ESI), The structure of 

reagent R-5 was determined by IR, HRMS, 1H and 13C NMR 

together with X-ray single crystal diffraction (Fig. 2, CCDC 1919695). 

It is a white solid, not sensitive to air and moisture, but slightly 

sensitive to light. So, we suggest to store it in the dark and at 

low temperatures. 

 
Scheme 1 Synthesis of reagent R-5 

 

 

Fig.2 Single crystal structure of R-5. 

With R-5 in hand, we explored its reactivity with nucleophiles. 
As shown in Table 1, without any catalysts or additives, indoles, 
anilines, phenols, and anisole derivatives bearing electron-
donating or electron-withdrawing group were converted into 
corresponding thiocyanated products 1-3 in high yields within 
10 min at room temperature. Therefore, the reactions of 
indoles completed quickly and cleanly in excellent yields in 
CH3CN, where electron-deficient indole derivatives (1e-f) had 
lower yields than those with electron-donating groups (1a-d, 
1g-i). Similarly, thiocyanated aniline derivatives 2a-k were 
accomplished in high yields but in CH2Cl2. The thiocyanation 
exclusively took place at the para-position to the amino group 
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(2a-h), while N-substitution reaction instead at the amino group 
in the case of halogenated anilines (2i-k). Comparing to previous 
study, thiocyanantion of anilines completed in 10 min using R-5 
rather than 12 h using R-4,4c indicating the activity of this 
reagent R-5 was greatly enhanced. However, for the 
thiocyanation of anilines with bulky and electron-withdrawing 
groups, however, slow down the reaction in lower yield (2d, and 
2c, 2h-k). Moreover, the electrophilic thiocyanation of phenols 
and anisoles with R-5 were investigated. As shown in Table 1, 
the reaction of phenols and anisoles gave the corresponding 
products (3a-h) in high yields. Performing the reaction on gram 
scale 2f was isolated in 84% yield (see ESI). 
 

Table 1 Thiocyanation reaction of indoles, anilines, phenols, and anisole derivatives.a 

 

 

a Reaction conditions: indoles, anilines, phenols, and anisoles (0.20 mmol), R-5 (92 

mg, 0.26 mmol, 1.3 equiv), CH3CN (1.0 mL). b CH2Cl2, 1.0 mL, room temperature, 10 

min. 

Table 2 Thiocyanation reaction of unactivated arenes and heteroaromatics 

 

 

a Reaction conditions: arenes and heteroaromatics (0.20mmol), R-5 (92 mg, 

0.26 mmol, 1.3 equiv), CH3CN (1.0 mL), 60 oC, 12 h, TfOH (30 mg, 0.20 
mmol, 1.0 equiv). 

 

The efficient thiocyanation of indoles, anilines, phenols and 

anisoles with R-5 encouraged us to pay attention to a various of 

unactivated alkyl arenes6 and heteroaromatics,7 to the best of 

knowledge, which are unsuitable substrates to date for such 

electrophilic thiocyanation reactions. As shown in Table 2, a 

variety of alkyl arenes reacted with R-5 giving the corresponding 

thiocyanated products in moderate yields when TfOH was used 

as the catalyst at 60 oC for 12 h. Therefore, toluene was 

transformed into a mixture of ortho and para-products 4a and 

4a' in ratio 3:1 determined by 1H NMR, while there is no ortho-

substituted product for bulky iso-propylbenzene and tert-

butylbenzene (4b-c). Moreover, 1,4-dialkyl and 1,3,5-

trialkylbenzene (4c-d, 4f-h) were exclusively mono thiocyanated 

in moderate to high yields. However, the reaction of 1,3-

dimethylbenzene gave a mixture of 2,4-dimethylthiocyanato-

benzene (4e) and 2,6-dimethylthiocyanatobenzene (4e') in a 

ratio of 10:1. Moreover, under the same reaction condition 

heteroaromatics such as benzothiophene (4j-k) and 

benzofurane (4l) reacted with R-5 smoothly in moderate to high 

yields. Notably, reaction of sluggish naphthalene produced 

corresponding products (4m) in 67% yield. 

To further extend the synthetic utility of R-5, we studied the 

thiocyanation of ketones.8 After brief screening of the reaction 

conditions, the optimal reaction parameters were found to be 

in CH3CN at 40 oC with Zn(OTf)2 as the catalyst. As shown in 

Table 3, a variety of 1-indanone derivatives with different 

substituent were thus efficiently thiocyanated with 73-91% 

yield (5a-5f). Moreover, other ketones like 5-bromo-1-tetralone 

and 7-methoxyl-1-teralone produced the corresponding 
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products (5g-5h) in high yields. In addition, reaction of 

propiophenone with R-5 took place giving 1-phenyl-2-

thiocyanatopropan-1-one (5i) in 82% yield. 

 

Table 3 Thiocyanation reaction of ketones derivatives 

 

 

a Reaction conditions: ketones (0.20 mmol), R-5 (141 mg, 0.4 mmol, 2.0 equiv), 

Zn(OTf)2 (14.5 mg, 0.04 mmol, 0.2 equiv), CH3CN (1.0 mL), 40 oC, 24 h. 

 

Table 4 Thiocyanation reaction of Alkenes.a 

 

 

a Reaction conditions: alkenes (0.20 mmol), R-5 (92 mg, 0.26 mmol, 1.3 equiv), 

CH2Cl2 (1.0 mL), room temperature, 1 h. 

The good reactivity and wide substrate scope promoted us to 

explore the reaction of R-5 with alkenes.9 Strikingly, we 

discovered that the styrene was smoothly difunctionalized to 

afford the corresponding amino thiocyanato product 6a in 75% 

yield in CH2Cl2 at room temperature after 1 h. As shown in Table 

3, other styrene derivatives with electron-donating groups (6e-

f) achieved higher yields than those with electron-withdrawing 

ones (6b-d). Furthermore, 1,2-disubstituted cyclic alkenes 

reacted with R-5 to give corresponding amino thiocyanato 

products (6g-6i) in good yields. However, this protocol of 

difunctionalization was not suitable to 1,1-disubstituted 

terminal alkene, e.g. 1,1-diphenyl-ethene afforded the 

eliminated product 6j exclusively.10 

Conclusions 

In summary, we successfully prepared a new electrophilic 

thiocyanating reagent R-5 and demonstrated the anticipated 

enhanced reactivity. In absence of any catalysts and additives R-

5 readily reacted with a variety of phenols, indoles, anilines, 

anisoles, hetero aromatics, and alkenes in high yields under 

mild reaction conditions. In presence of TfOH and Lewis acid, 

reactions of unactivated arenes and electron-deficient 

heterocycle with R-5, and ketones afforded thiocyanation 

products in good yields, respectively. The reaction of terminal 

alkenes and asymmetric variant was under way in our group. 
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