
This article was downloaded by: [Florida State University]
On: 06 May 2013, At: 18:35
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number:
1072954 Registered office: Mortimer House, 37-41 Mortimer Street,
London W1T 3JH, UK

Synthetic Communications:
An International Journal
for Rapid Communication of
Synthetic Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A Convenient Large
Scale Synthesis of N, N'-
Disuccinimidyl Carbonate
David Pereira a , Ton ThatHai a & Deanna Nelson
a

a Hemoglobin Therapeutics, Baxter Healthcare
Corporation, 25212 W. State Route 120, Round
Lake, IL, 60073, USA
Published online: 16 Aug 2006.

To cite this article: David Pereira , Ton ThatHai & Deanna Nelson (1998): A
Convenient Large Scale Synthesis of N, N'-Disuccinimidyl Carbonate, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 28:21, 4019-4024

To link to this article:  http://dx.doi.org/10.1080/00397919808004962

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/
terms-and-conditions

This article may be used for research, teaching, and private study
purposes. Any substantial or systematic reproduction, redistribution,
reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden.

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919808004962
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


The publisher does not give any warranty express or implied or make
any representation that the contents will be complete or accurate or
up to date. The accuracy of any instructions, formulae, and drug doses
should be independently verified with primary sources. The publisher
shall not be liable for any loss, actions, claims, proceedings, demand, or
costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.

D
ow

nl
oa

de
d 

by
 [

Fl
or

id
a 

St
at

e 
U

ni
ve

rs
ity

] 
at

 1
8:

35
 0

6 
M

ay
 2

01
3 



SYNTHETIC COMMUNICATIONS, 28(21), 4019-4024 (1998) 

A CONVENIENT LARGE SCALE SYNTHESIS OF 
N, N'-DISUCCINIMIDYL CARBONATE 

David Pereira', Ton That Hai and Deanna Nelson 

Hemoglobin Therapeutics, Baxter Healthcare Corporation, 
25212 W. State Route 120, Round Lake, IL 60073, USA 

Abstract: An improved method for the large scale preparation of N, 
N'-disuccinimidyl carbonate fiom tripliosgene and N-hydroxy- 
succiniinide has been developed. 

Esters of N-liydroxysucciniinide have been used \\lidely for inany years 

for the activation of carboxylic acids. Condensation reactions of esters 

of N-hydroxysuccinimide with nucleophiles such as ainines are known 

to proceed under mild conditions and can be used to modify proteins 

under aqueous conditions. A preferred method of preparation of such 

activated esters (Figure 1 ,  3) is by the reaction of a molar eqiiivalent of 

a carboxylic acid (l), N, N'-disuccinimidyl carbonate (2, DSC), and a 

'To whom correspondence should be addressed. 
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4020 PEREIFU, HAI, AND NELSON 

base such as triethylamine or pyridine in acetonitrile at room 

temperature. Under these conditions yields of activated esters (3) 

ranging froin 80% to nearly 100% may be obtained. Such a method of 

preparation of activated esters is preferred because the reaction is 

convenient and proceeds at room temperature; tlie reaction is marked 

by the evolution of carbon dioxide gas and is complete when gas 

evolution ceases; and esters sensitive to rearrangement or degradation 

may be obtained in high yield withont detectable degradation. 

Figure 1 .  

1 2 3 

In tlie course of our work on the crosslinking and modification of 

proteins, in particular Iietnoglobin, with a variety of novel reagents, we 

needed kilogram quantities of DSC. A search of the literature revealed 

that DSC could be prepared by any one of five methods'-'. These 

methods have tlie following features in cotninon. All require the use of 
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N,N-DISUCCINIMIDYL CARBONATE 402 1 

phosgene or phosgene-equivalents [e.g., alkyl or aryl chlorofonnates; 

bis(trichlorometliyl)carbonate]. All are multistep processes requiring 

purification of DSC by recrystallization. The yields of the above 

methods range fiom 50-94 %. Although the yields of DSC by several 

of the methods are quite good, all of the methods liad drawbacks for 

the preparation of DSC on a large scale. 

During our study of the synthesis of DSC from N-hydroxysucciniinide 

(4), bis(trich1orometliyl)carbonate (triphosgene) ( S ) ,  and triethylainine 

in a variety of solvents, we observed that i n  THF, a precipitate was 

formed. Analysis of the precipitate by 'H-NMR showed that the 

precipitate was a mixture primarily of DSC, N-liydroxysucciiiiinide 

and triethylainine hydrochloride. We reasoned that if we used a base 

that had a corresponding hydrochloride salt soluble i n  THF, a high 

yield of DSC could be obtained. We found that the substitution of 

tri-n-butylamine for triethylamine provided DSC as a precipitate that 

was free of tri-n-butylamine hydrochloride and contained only a trace 

of N-hydroxysuccinimide. More importantly, these reaction conditions 

provided DSC that does not reqiiire recrystallization. Using this 

methodology we have produced almost 800 g of DSC in an 89% yield. 
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Figure 2.  

PEREIRA, HAI, AND NELSON 

2 4 

Experimental: 

N, N'-Disuccinimidyl carbonate (2). The reaction was cairied out in an 

inert (nitrogen) atmosphere. N-Hydroxysiicciniinide (805 .O g, 7 mol) 

and triphosgene (417.0 g, 1.4 mol) were dissolved in 6 L of THF, and 

the resulting solution was cooled in an ice bath. A solution of tri-n- 

butylainine (1567.6 g, 8.43 inol) in 2 L of THF was added dropwise at 

a rate such that the reaction temperature was maintained in the range 

0-5 "C. A precipitate fonned. After the addition was complete, the 

solution was allowed to stir at room temperature for 12-16 hours. The 

resulting slurry was cooled in an ice bath for 30 minutes, and then the 

solid was collected by filtration. The filter cake was washed with two, 

500-mL portions of cold THF. The solid was dried under vacuum. A 

yield of 796.5 g of DSC (89% of theoretical) was obtained. DSC had a 
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N,N'-DISUCCINIMIDYL CARBONATE 4023 

melting point of 218-220°C (uncorrected). The NMR spectnun of the 

product showed that it had excellent purity with a trace of N- 

hydrosuccinimide. 

'H-NMR (DMSO-d,): 2.85 (s, 8-H 

succinimide at 2.58 ppm. 

I3C-NMR (DMSO-d,): 25.5; 149.5 

succinimide at 25.3, 172.5 ppn. 

ppm; trace of N-hydroxy- 

169.2 ppn; trace of N-hydroxy- 

Anal. Calcd. for C,H,N,O,: C, 42.20%; H, 3.15%; N, 10.94%. Found: 

C, 41.88%; H, 3.16%; N, 10.81%. 
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